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Problem Statement 
Summarize the geotechnical parameters for the various landfill and in-situ materials present at the 
Zion Landfill. 
 
Background 
The material strengths of the geologic units described in the following text are derived from laboratory 
testing that has been conducted using on-site material.  The geotechnical properties of the 
constructed earthen layers (e.g. recompacted soil liner, granular soil layer) are based on site-specific 
laboratory testing and properties of similar materials.  The geotechnical properties of waste are based 
on published data.  Test results of laboratory data used to support this summary are summarized in 
the attached tables.  Laboratory test results are included in Appendix I.   
As geosynthetics are manufactured products, they can be designed and/or selected to meet strength 
requirements.  The geosynthetic interface shear strengths are calculated values based on the Zion 
Landfill configuration that have been determined to be appropriate, as further described in Appendix 
J.2.   
 
Given 
 Hydrogeologic and Design Drawings contained in this Application. 

 Section 2.2 Hydrogeologic Investigation, in this Application. 

 Boring Logs contained in this Application. 

 Laboratory Test Results contained in this Application (please refer to the Appendix I).  

 Bray, Jonathan D., Zekkos, Dimitrios, Kavazanjian, Edward Jr., Athanasopopoulos, George A., 
and Riemer, Michael F., Shear Strength of Municipal Solid Waste, Journal of Geotechnical and 
Geoenvironmental Engineering, June, 2009 (please refer to attached pages). 

 Geotechdata.info, Angle of friction, http://geotechdata.info/parameter/cohesion (as of 
December 15, 2013) (please see attached pages). 

 Geotechdata.info, Cohesion, http://geotechdata.info/parameter/cohesion (as of December 15, 
2013) (please see attached pages). 

 Coduto, Donald P., Geotechnical Engineering, Principles and Practices (please refer to 
attached pages). 

 Vilar, O.M., and Carvalho, M.F., Shear Strength and Consolidation Properties of Municipal Solid 
Waste, International Workshop “Hydro-Physico-Mechanics of Landfill” Grenoble 1 University, 
France, 21-22 March 2005 (please refer to attached pages). 

 Babu, G.L. Sivakumar, Reddy, Krishna R., Chouksey, Sandeep K., Constitutive Model for 
Municipal Solid Waste Incorporating Mechanical Creep and Biodegradation-Induced 
Compression, 2009. 



 
 Page: 2 of 7 

Client: Zion Landfill, Inc. 

Project: Zion Landfill – Site 2 North Expansion 

Project #: 631020105 

Calculated By: ORC Date: 05/2022 

 Checked by: DAM Date: 05/2022 

TITLE: SUMMARY OF GEOTECHNICAL PARAMETERS 

  

T:\Projects\2018\Advanced Zion Landfill Expansion\Design\Geotech\IEPA Application\J.1\J.1.docx 

 Kavasanjian, Edward, The Impact of Degradation on MSW Shear Strength, Conference 
Proceeding Paper from the GeoCongress 2008: Geotechnics of Waste Management and 
Remediation (GSP177), MSW Shear Strength (please refer to attached pages). 

 Compression Indices for Full-Scale Landfills, July 8, 2008, completed by C.Bareither (please 
refer to attached pages). 

 USGS National Seismic Hazard Mapping Project found on the internet/online at 
http://earthquake.usgs.gov/hazards/ (please see attached pages). 

 Computer model SLIDE 

 
Assumptions 

Layer Configuration 

The Horizontal and Vertical Expansion areas will include the various components detailed in Table 
J.1-1 (system layers are listed from top to bottom). 

Table J.1-1 
Zion Landfill – Site 2 North Expansion 

Layer Configuration Overview 

Component Horizontal Expansion Existing Landfill / Vertical Expansion 
Final Cover 

System 
• 3-foot protective soil cover (6-inch vegetative soil 

layer and 2.5-foot protective soil layer) 
• 6-oz/yd2 double-sided geocomposite drainage layer 
• 40-mil textured LLDPE geomembrane 
• 2-foot compacted low permeable soil layer soil layer 

(k ≤ 1×10-5 cm/sec) 

• 3-foot protective soil cover (6-inch vegetative soil layer 
and 2.5-foot protective soil layer) 

• 6-oz/yd2 double-sided geocomposite drainage layer 
• 40-mil textured LLDPE geomembrane 
• 2-foot compacted low permeable soil layer (k ≤ 5×10-7 

cm/sec) 
Waste • A maximum waste column height of approximately 

198 feet occurs in the proposed horizontal expansion 
area of the landfill beneath the final landform 
elevation of approximately 896 feet MSL. 

• A maximum waste column height of approximately 206 
feet occurs in the proposed vertical expansion area of 
the landfill beneath the final landform elevation of 
approximately 896 feet MSL. 

Leachate 
Collection 
System 

(LCS) / Liner 
System1 

• 8-oz/yd2 non-woven geotextile filter 
• 1-foot granular drainage layer (d < 1.0 inches, k ≥ 

1×10-1 cm/sec) 
• 12-oz/yd2 non-woven geotextile cushion 
• 60-mil HDPE textured geomembrane 
• 5-foot low permeable earth liner  (k ≤ 1×10-7 cm/sec) 

Cell 6: 
• 6-oz/yd2 non-woven geotextile filter on floor 
• 1-foot granular drainage layer (d < 0.187-inch, k ≥ 1×10-2 

cm/sec) 
• 60-mil HDPE geomembrane (textured on sideslopes, 

smooth on floor) 
• 5-foot low permeable earth liner (k ≤ 1×10-7 cm/sec) 
Cells 7 and 9: 
• 6-oz/yd2 nonwoven geotextile filter 
• 1-foot granular drainage layer (D < 1.0-inch, k ≥ 1×10-1 

cm/sec)  
• 12-oz/yd2 nonwoven geotextile cushion 
• 60-mil HDPE textured geomembrane 
• 5-foot low permeable earth liner (k ≤ 1×10-7 cm/sec) 
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LCS Pipe 
Trench / 

Liner System 
 

• 8-oz/yd2 non-woven geotextile filter 
• 24-inch coarse aggregate (D ≤ 1.5-inches)  
• 12-oz/yd2 non-woven geotextile cushion 
• 60-mil HDPE textured geomembrane 
• 5-foot low permeable earth liner 

Cell 6: 
• 6-oz/yd2 non-woven geotextile filter 
• 6-inches intermediate aggregate (D < 0.5-inches) 
• 1.5-feet coarse aggregate (D ≤ 1.5-inches) 
• 12-oz/yd2 non-woven geotextile 
• 60-mil HDPE smooth geomembrane  
• 5-foot low permeable earth liner (k ≤ 1×10-7 cm/sec) 
Cells 7 and 9: 
• 6-oz/yd2 non-woven geotextile filter 
• 2-feet coarse aggregate (D ≤ 1.5-inches) 
• 12-oz/yd2 non-woven geotextile cushion 
• 60-mil HDPE textured geomembrane 
• 5-foot low permeable earth liner  (k ≤ 1×10-7 cm/sec) 

In-Situ 
Underlying 
Geologic 

Units 

• Wadsworth Formation 
• Shallow Drift Aquifer (combination sands, silts, and 

clays) 

• Wadsworth Formation 
• Shallow Drift Aquifer (combination sands, silts, and 

clays) 

Notes:   
1.  The “Leachate Collection System (LCS)/Liner System” and “LCS Pipe Trench/Liner System” identified for the existing landfill/vertical 

expansion area reflects the constructed landfill configuration.  Constructed landfill configurations do not necessarily match what was 
previously permitted.  
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Summary of Geologic Unit and Constructed Layer Properties 
 

A summary of the material unit weights and shear strength values for all landfill layers and geologic 
units is presented in the table below. These values are used in the geotechnical calculations 
presented in Appendices J.2 through J.5. All values are considered conservative, and are derived 
from laboratory test data, field test data, and test data for similar materials at other landfill project 
sites.  Laboratory testing results are summarized in the attached tables.  Supporting test reports are 
provided in Appendix I. 

Table J.1-2 
Zion Landfill – Site 2 North Expansion 

Summary of Material Unit Weights and Shear Strength 

Layer Description 
Dry Unit Weight 

"γdry" 
(pcf) 

Total Unit 
Weight 
"γtotal" 
(pcf) 

Saturated Unit 
Weight 

"γsaturated" 
(pcf) 

Shear Strength 
Short-Term Conditions1 

Shear Strength 
Long-Term Conditions2 

Cohesion 
c 

(psf) 

Friction Angle 
φ’ 

(degrees) 

Cohesion 
c’ 

(psf) 

Friction Angle 
φ’ 

(degrees) 

In Situ /  Foundation Soils Beneath Landfill & Outside Landfill Footprint 

Wadsworth Till 118.4 136.6 137.8 1,465 11.8 1,000 14.3 

Shallow Drift Aquifer3 104.8 123.3 129.8 - - - - 

Landfill Layers: 

Final Cover Soils4 106.7 121.5 130.3 1,465 11.8 0 34.3 

Waste Fill5 75.0 75.0 75.0 0 33 0 30 

LCS Granular Drainage Layer6 125.0 126.0 130.0 0 30 0 30 

Low Permeable Earth Liner4 112.6 128.2 134.1 1,465 11.8 0 34.3 

Notes:   
1. Shear strength values for short-term conditions of the Wadsworth Till, Final Cover Soils, Low Permeable Earth Liner are derived from the unconsolidated-

undrained triaxial shear strength Mohr circles (see attached figures).  It is assumed these conditions occur during initial landfill cell development and 
interim waste fill heights / active landfill cell phase. A summary of the test results are presented in the attached Tables and the complete laboratory test 
results are provided in Appendix I.   The Mohr circles are also provided in the attached pages.  

2. Shear strength values for long-term conditions of the Final Cover Soils and Low Permeable Earth Liner are conservatively derived from the Mohr circles 
of the effective stress, consolidated-undrained triaxial shear strength tests.  The long-term shear strength value assumed for the Wadsworth Till is derived 
from the Mohr circles of the total stress, consolidated-undrained triaxial shear strength tests.  A summary of the test results are presented in the attached 
Tables and the complete laboratory test results are provided in Appendix I.  The Mohr circles are also provided in the attached pages.  

3. The Shallow Drift Aquifer, Lower Till, Basal Drift, and Bedrock units are significantly lower than the proposed landfill base and therefore were not considered 
in the geotechnical analyses.  

4. The unit weights of the Final Cover Soils and the Low Permeable Earth Liner are derived from the results of Standard Proctor tests performed on the 
Wadsworth Till soils. It was assumed that the Final Cover Soils and Earth Liner Soils will be compacted to 90% and 95% of the Standard Proctor test 
results, respectively, and therefore the unit weights of the Final Cover Soils and Low Permeable Earth Liner are based on these corresponding values. A 
summary of the Standard Proctor test results are presented on Table 3 in the attached pages. The complete Standard Proctor laboratory test reports are 
provided in Appendix I. Modified Proctor testing was not analyzed for hydraulic conductivity testing or shear strength evaluations. In the event that 
Modified Proctors are intended to be used during construction, shear strength values should be evaluated prior to use to ensure that the strength 
parameters fall within the acceptable ranges identified within this Appendix.  While direct comparisons cannot be made, 90% and 95% of the Standard 
Proctor (for the Final Cover Soil and Low Permeable Earth Liner, respectively) generally produce similar compactive efforts as 85% and 90% of the 
Modified Proctors, respectively.  It should be noted that the unit weights of the Final Cover Soil and Low Permeable Earth Liner in the Site 2 North 
Expansion are as conservative as or more conservative than the values used for the Zion Site 2 East Expansion completed in 2011 by Weaver Boos 
Consultants, Inc.   

5. The unit weight of the waste fill is based on an average value reported in published technical literature (see attached pages).  The shear strength values 
of the waste fill are based on bilinear shear strength envelopes results for MSW waste in conventional landfills described in Eid et. al (2000). It should be 
noted that the unit weights and shear strength values of the Waste for the Site 2 North Expansion are as conservative as or more conservative than the 
values used for the Zion Site 2 East Expansion completed in 2011 by Weaver Boos Consultants, Inc.   

6. The unit weights of the LCS Granular Drainage Layer are based on the unit weights of similar materials used at other landfills. It should be noted that the 
unit weights and shear strength values of the LCS granular drainage layer for the Site 2 North Expansion are as conservative as or more conservative 
than the values used for the Zion Site 2 East Expansion completed in 2011 by Weaver Boos Consultants, Inc.   
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Summary of Consolidation Parameters 
The consolidation parameters presented in the following table were used to calculate the primary and 
secondary settlement of the waste mass and compressible soil layers (i.e., final cover, low permeable 
earth liner, and Wadsworth Till foundation soil) due to compression at the landfill.  
 Waste Fill. The consolidation parameters for the waste fill are based on average data reported 

in published technical literature (see attached pages). 
 Constructed Earthen Layers and Wadsworth Till Foundation. The consolidation parameters 

for the landfill soil layers (i.e., final cover, and low permeable earth liner) and the Wadsworth 
Till are derived from the results of consolidation tests performed on representative samples 
of the on-site Wadsworth Till soils. The overconsolidation ratio (OCR) calculated for the 
samples tested ranged from approximately 0.82 to 1.52. The average OCR value was 
determined to be 1.25.  Sample B-02-18 had a calculated OCR value of 0.82 and was 
therefore assumed to be disturbed and not included in the calculated average values reported 
in Table 6 (see attached pages). The on-site Wadsworth Till soils were determined to be 
normally consolidated. Note the settlement calculations assume normally consolidated soil 
conditions. A summary of the consolidation test data including pre-consolidation stresses, 
existing overburden stresses, OCRs, and sample locations/depths are reported on Table 9 in 
the attached pages. Additionally, the complete consolidation test reports are provided in 
Appendix I. 

 
Table J.1-3 

Zion Landfill – Site 2 North Expansion 
Summary of Consolidation Parameters 

Layer Description 
Compression Index 

Cc 
(C’c) 

Void 
Ratio 

eo 

Recompression 
Index  

Cr 

Secondary 
Compression Index 

Cα 
(C’α) 

Waste Fill - 
(0.172) 0.650 -- 0.084 

(0.051) 

Final Cover 
Low Permeable Earth Liner 

Wadsworth Till 

0.08 
- 0.432 0.021 0.0032 

- 

 
Seismic Impact Zone 
A seismic impact zone is defined as an area with a 10% or greater probability that the maximum 
horizontal acceleration in lithified earth material, expressed as a percentage of the earth's 
gravitational pull, will exceed 0.10g in 250 years. Maximum horizontal acceleration is defined as the 
maximum expected horizontal acceleration depicted on a seismic hazard map, with a 90% or greater 
probability that the acceleration will not be exceeded in 250 years. From the United State Geologic 
Survey (USGS) Earthquake Hazards Program - National Seismic Hazard Mapping website, the 
seismic coefficient for the landfill site area was determined to be 0.0461g (please refer to attached 
pages). 
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Water Surface Assumed in Geotechnical Stability Calculations 
A liquid level representing a 1-foot leachate level was assumed to be at the top of the LCS drainage 
layer along the entire landfill base.  The groundwater elevation was conservatively assumed to be 5-
feet below the existing ground surface outside of the landfill waste boundary.   
 
Summary of Geosynthetic Material Interfaces 
 

Geosynthetics are used in both the existing and proposed designs to provide engineered barriers 
(geomembranes), drainage medium (geocomposites), and filtration and cushioning (geotextiles).  
Calculations have been completed as part of this appendix to identify the range of acceptable shear 
strength values that must be met to ensure minimum acceptable safety factors of 1.5 for static 
conditions and 1.3 for seismic conditions during all phases of the landfill life (during construction, 
closure, and post closure).   
 
Calculation J.2-A identifies the lowest peak shear strength that produces acceptable factors of 
safety for any potential interface within the final cover.  The most critical failure surface will be located 
between one of the following interfaces: 
 

- Low permeable soil layer vs. textured geomembrane; 
- Textured geomembrane vs. geocomposite; or 
- Geocomposite vs. protective soil cover layer. 

 

Acceptable values for these interfaces are shown below.  It is noted that all interfaces will be required 
to meet the minimum interface peak shear strength values determined in this calculation. Interface 
friction test results for previous final cover construction events is attached demonstrating existing 
construction achieves the required acceptable values. 
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Calculation J.2-B through J.2-E identifies the lowest peak shear strength that produces acceptable 
factors of safety for any potential interface within the liner and leachate collection system through all 
stages of operations, including prior to waste placement, during operations, and after closure.  The 
interfaces that are considered include the following: 

- Geotextile to granular drainage layer; 
- Geotextile to geomembrane; or 
- Geomembrane to low permeable earth liner. 
 

Acceptable peak shear strength values for these interfaces are shown in the following chart in the 
gray shaded area.  It is noted that all interfaces will be required to meet the minimum interface peak 
shear strength values determined in geotechnical evaluations. Interface friction test results for 
previous liner construction events is attached demonstrating existing construction achieves the 
required acceptable values. 
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B-01-18 ST-35 68.0 - 70.0' CL Grey CLAY - - - - - - - 2.750 0.42 0.30 98.0 15.0 120.7 138.9 139.3 2.38E-08

B-03-18 ST-34 66.0 - 68.0' CL Dark Grey Silty CLAY - - - - - - - 2.750 0.38 0.28 92.0 12.7 124.3 140.2 141.5 4.77E-08

B-05-18 ST-37 72.0 - 74.0' CL Brown-Grey CLAY - - - - - - - 2.750 0.67 0.40 99.0 24.3 102.6 127.5 127.8 4.85E-08

B-10-18 ST-30 58.0 - 60.0' CL-ML Grey Silty CLAY with thin layers of dry SILT - - - - - - - 2.750 0.45 0.31 87.0 14.3 118.1 135.0 137.6 9.84E-08

B-11-18 ST-29 56.0 - 58.0' CL Grey CLAY - - - - - - - 2.750 0.46 0.31 100.0 16.6 117.9 137.5 137.4 3.63E-08

B-14-18 ST-33 64.0 - 66.0' CL Grey Silty CLAY - - - - - - - 2.750 0.35 0.26 84.0 10.8 126.9 140.6 143.2 3.65E-08

B-01-18 SS-23 44.0 - 46.0' CL Grey Lean CLAY with Sand 2.2 19.1 51.8 26.9 11 26 15 - - - - - - - - -

B-01-18 SS-27 52.0 - 54.0' CL Light Grey Lean CLAY 0.8 5.5 52.9 40.8 12 34 22 - - - - - - - - -

B-02-18 SS-30 58.0 - 60.0' CL Light Brown Lean CLAY 0.2 7.7 55.9 36.2 12 30 18 - - - - - - - - -

B-02-18 SS-33 64.0 - 66.0' CL Grey Silty Lean CLAY with Sand 1.3 18.1 58.5 22.1 10 21 11 - - - - - - - - -

B-03-18 SS-29 56.0 - 58.0' CL Grey Lean CLAY 1.7 7.7 55.6 35.0 15 30 15 - - - - - - - - -

B-03-18 SS-32 62.0 - 64.0' CL Grey Silty Lean CLAY 0.9 6.4 52.2 40.5 15 32 17 - - - - - - - - -

B-04-18 SS-20 38.0 - 40.0' CL Greay Sandy Lean CLAY 9.4 27.4 51.2 12.0 11 19 8 - - - - - - - - -

B-04-18 SS-23 44.0 - 46.0' CL Light Grey Lean CLAY with Sand 2.9 19.8 48.0 29.3 11 29 18 - - - - - - - - -

B-05-18 SS-31 60.0 - 62.0' CL Light Grey Lean CLAY 0.0 12.3 52.9 34.8 13 28 15 - - - - - - - - -

B-06-18 SS-31 60.0 - 62.0' CL Grey Lean CLAY 1.1 11.2 52.3 35.4 12 33 21 - - - - - - - - -

B-07-18 SS-15 28.0 - 30.0' CL Light Brown Lean CLAY 0.9 12.5 64.7 21.9 14 23 9 - - - - - - - - -

B-07-18 SS-24 46.0 - 48.0' CL Grey Lean CLAY with Sand 1.4 18.0 56.8 23.8 13 27 14 - - - - - - - - -

B-08-18 SS-30 58.0 - 60.0' CL Brown, Grey Lean CLAY with Sand 0.6 19.1 53.2 27.1 13 28 15 - - - - - - - - -

B-09-18 SS-22 42.0 - 44.0' CL-ML Grey Silty CLAY with Sand 1.0 27.4 62.0 9.6 14 18 4 - - - - - - - - -

B-09-18 SS-28 54.0 - 56.0' CL Grey Lean CLAY with SAND 2.0 17.2 52.1 28.7 14 27 13 - - - - - - - - -

B-10-18 SS-23 44.0 - 46.0' CL Brown-Grey Lean CLAY with Sand 2.6 17.6 49.7 30.1 14 26 12 - - - - - - - - -

B-10-18 SS-28 54.0 - 56.0' CL Grey Lean CLAY with SAND 3.2 16.6 49.7 30.5 14 28 14 - - - - - - - - -

B-11-18 SS-22 42.0 - 44.0' CL-ML Grey Sandy Silty CLAY 3.1 36.2 49.4 11.3 12 17 5 - - - - - - - - -

B-11-18 SS-28 54.0 - 56.0' CL Grey Lean CLAY with Sand 0.9 19.2 50.4 29.5 14 27 13 - - - - - - - - -

B-12-18 SS-27 52.0 - 54.0' CL Grey Lean CLAY with Sand 4.4 18.1 49.2 28.3 13 25 12 - - - - - - - - -

B-12-18 SS-32 62.0 - 64.0' CL Grey Lean CLAY with Sand 3.6 17.4 55.7 23.3 12 25 13 - - - - - - - - -

B-13-18 SS-17 32.0 - 34.0' CL-ML Grey Silty CLAY 0.0 1.5 79.5 19.0 15 22 7 - - - - - - - - -

B-13-18 SS-26 50.0 - 52.0' CL Grey Lean CLAY with Sand 5.5 17.8 50.8 25.9 14 26 12 - - - - - - - - -

B-14-18 SS-26 50.0 - 52.0' CL Grey Lean CLAY 0.0 0.4 49.7 49.9 18 40 22 - - - - - - - - -

B-14-18 SS-31 60.0 - 62.0' CL-ML Brownish Grey Sandy Silty CLAY 0.6 41.6 43.8 14.0 12 18 6 - - - - - - - - -

B-15-18 SS-24 46.0 - 48.0' CL Greay Sandy Lean CLAY 6.0 25.2 42.9 25.9 14 28 14 - - - - - - - - -

B-15-18 SS-29 56.0 - 58.0' CL Grey Lean CLAY 0.0 1.5 54.9 43.6 15 32 17 - - - - - - - - -

0.0 0.4 42.9 9.6 10.0 17.0 4.0 2.750 0.35 0.26 84.0 10.8 102.6 127.5 127.8 2.38E-08

9.4 41.6 79.5 49.9 18.0 40.0 22.0 2.750 0.67 0.40 100.0 24.3 126.9 140.6 143.2 9.84E-08

2.1 16.4 53.5 28.0 13.2 26.6 13.4 2.750 0.46 0.31 93.3 15.6 118.4 136.6 137.8 4.85E-08

e = n / (1-n)

sat  =  [(Gs + e)  x  w ] / (1+e)
S% = (w  x Gs)  /  e

n = e / (1+e)

dry  =  [(Gs  x  w ] / (1+e)

total = [(Gs + Se) x w ] / ( 1+e)

total  =  d  x  (1 + (w % / 100))

Soil Density Relationships:

Note:

1) Values in cells shaded in gray were calculated using the soil density relationships below.

Saturation
"S"
(%)

Silt
(%)

Clay
(%) PL LL

Specific 
Gravity

"Gs"PI

Void 
Ratio
"e"

USCS 
Soil 

Class.

Minimum:

Maximum:

Average:

TABLE 1
ZION LANDFILL SITE 2 NORTH EXPANSION

SUMMARY OF GEOTECHNICAL LABORATORY TEST RESULTS FOR WADSWORTH TILL

Boring 
No.

Sample 
No.

Depth BGS 
(feet) Soil

Grain Size Analysis:
ASTM C136 & ASTM D1140

Atterberg Limits:
ASTM D4318

Properties Below Taken from Hydraulic Conductivity Test Data (ASTM D5084) 
or Specific Gravity Test Data (ASTM D854)

Hydr. Cond.
"k"              

(cm/sec)

Total Unit 
Weight
"γtotal"

(pcf)

Sat. Unit 
Weight
"γsat"
(pcf)

Gravel
(%)

Sand
(%)

Porosity
"n"

Dry Unit 
Weight
"γdry"
(pcf)

Moisture 
Content

"w"
(%)

Page 1 of 7



B-05-18 SS-59 116.0 - 118.0' SM Grey Silty SAND 0.0 77.6 20.6 1.8 2.789 0.76 0.43 63.0 17.1 99.0 116.0 125.9

B-06-18 SS-53 104.0 - 106.0' SM Grey Silty SAND 4.4 82.7 12.3 0.6 2.814 0.53 0.35 75.0 14.2 114.5 130.8 136.2

B-08-18 SS-61 120.0 - 122.0' SM Grey Silty SAND 0.0 81.7 16.3 2.0 2.790 0.73 0.42 84.0 22.0 100.8 123.0 127.2

0.0 77.6 12.3 0.6 2.789 0.53 0.35 63.0 14.2 99.0 116.0 125.9

4.4 82.7 20.6 2.0 2.814 0.76 0.43 84.0 22.0 114.5 130.8 136.2

1.5 80.7 16.4 1.5 2.798 0.67 0.40 74.0 17.8 104.8 123.3 129.8

n = e / (1+e)

e = n / (1-n)

Soil Density Relationships:

dry  =  [(Gs  x  w ] / (1+e)

total = [(Gs + Se) x w ] / ( 1+e)

total  =  d  x  (1 + (w % / 100))

sat  =  [(Gs + e)  x  w ] / (1+e)
S% = (w  x Gs)  /  e

TABLE 2 
ZION LANDFILL SITE 2 NORTH EXPANSION

SUMMARY OF GEOTECHNICAL LABORATORY TEST RESULTS FOR SHALLOW DRIFT AQUIFER

Minimum:

Maximum:

Average:

Boring 
No.

Sample 
No.

Depth BGS 
(feet)

USCS 
Soil 

Class. Soil

Grain Size Analysis:
ASTM C136 & ASTM D1140

Gravel
(%)

Sand
(%)

Silt
(%)

Clay
(%)

Properties Below Taken from Hydraulic Conductivity Test Data (ASTM D5084) 
or Specific Gravity Test Data (ASTM D854)

Specific 
Gravity

"Gs"
Void Ratio

"e"
Porosity

"n"

Saturation
"S"
(%)

Moisture Content
"w"
(%)

Dry Unit Weight
"γdry"
(pcf)

Total Unit Weight
"γtotal"

(pcf)

Sat. Unit Weight
"γsat"
(pcf)
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B-01-18
Brown and Grey CLAY 6.0 - 79.0' CL 118.1 14.5 112.2 128.5 133.8 106.3 121.7 130.0

B-05-18
Grey CLAY 16.0 - 115.5' CL 119 13.2 113.1 128.0 134.3 107.1 121.2 130.6

118.1 13.2 112.2 128.0 133.8 106.3 121.2 130.0
119 14.5 113.1 128.5 134.3 107.1 121.7 130.6

118.6 13.9 112.6 128.2 134.1 106.7 121.5 130.3

sat  =  [(Gs + e)  x  w ] / (1+e)

total  =  d  x  (1 + (w % / 100))

Soil Density Relationships:

MINIMUM:
MAXIMUM:

Notes: 

1) Values in cells shaded in gray were calculated using the soil density relationships below.

95% of Standard Proctor

AVERAGE:

γdry-max
(pcf)

γdry
(pcf)

γtotal
(pcf)

TABLE 3
ZION LANDFILL SITE 2 NORTH EXPANSION

SUMMARY OF SOIL PROPERTIES AND STANDARD PROCTOR TEST DATA - WADSWORTH FORMATION

Boring Location

Depth
BGS
(feet)

USCS Soil 
Class.

Standard Proctor Test Results 
(ASTM D698)

90% of Standard Proctor

γdry
(pcf)

γsaturated
(pcf)

γsaturated
(pcf)

γtotal
(pcf)

MCopt
(%)
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Opt+ 0% 2.750 0.49 0.33 78 14.0 114.9 131.0 135.5 2.13E-07

Opt+ 2% 2.750 0.50 0.33 88 16.0 114.4 132.8 135.2 3.05E-08

Opt+ 4% 2.750 0.51 0.34 99 18.2 113.9 134.7 134.9 1.95E-08

Opt+ 0% 2.750 0.50 0.33 71 12.9 114.6 129.3 135.3 1.73E-07

Opt+ 2% 2.750 0.47 0.32 87 15.0 116.5 134.0 136.6 3.53E-08

Opt+ 4% 2.750 0.49 0.33 97 17.4 115.0 135.0 135.6 1.54E-08

2.750 0.47 0.32 71 12.9 113.9 129.3 134.9 1.54E-08

2.750 0.51 0.34 99 18.2 116.5 135.0 136.6 2.13E-07

2.750 0.49 0.33 87 15.6 114.9 132.8 135.5 4.78E-08

6'- 79'

e = n / (1-n)

sat  =  [(Gs + e)  x  w ] / (1+e)

Dry Unit 
Weight
"γdry"
(pcf)

dry  =  [(Gs  x  w ] / (1+e)

total = [(Gs + Se) x w ] / ( 1+e)

total  =  d  x  (1 + (w % / 100))

MAXIMUM:

MINIMUM:

1) Values in cells shaded in gray were calculated using the soil density relationships below. 

Total Unit 
Weight
"γtotal"

(pcf)

Sat. Unit 
Weight
"γsat"
(pcf)

B-01-18

16'-115.5'B-05-18

TABLE 4
ZION LANDFILL SITE 2 NORTH EXPANSION

SUMMARY OF REMOLDED PERMEABILITY TEST RESULTS FOR REMOLDED WADSWORTH TILL SAMPLES

Note:

S% = (w  x Gs)  /  e

n = e / (1+e)

Soil Density Relationships:

Boring No.

Depth
BGS
(feet) Description

Hydraulic Conductivity Test Data (ASTM D5084)

Specific 
Gravity

"Gs"

Void 
Ratio
"e"

Porosity
"n"

Moisture 
Content

"w"
(%)

Hydr. Cond.
"k"         

(cm/sec)

Saturation
"S"
(%)

AVERAGE:
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Failure 
Stress 1 2 3

Cohesion
( c )

Friction Angle

( )
Cohesion

( c' )
Friction Angle

( ' )

1 : 4,752 psf 8,496 psf 14,976 psf

3 : 864 psf 2,016 psf 3,888 psf

1 : 9,173 psf 11,750 psf 12,845 psf

3 : 2,218 psf 2,851 psf 3,125 psf

1 : 6,106 psf 9,202 psf 9,821 psf

3 : 1,253 psf 2,174 psf 2,578 psf

752 psf 11.1 deg 48 psf 29.5 deg

2,740 psf 24.9 deg 726 psf 37.2 deg

1,822 psf 16.0 deg 427 psf 33.3 deg

1 : 8,640 psf 12,816 psf 21,168 psf

3 : 2,016 psf 4,032 psf 8,064 psf

1 : 7,344 psf 10,368 psf 15,120 psf

3 : 2,016 psf 3,312 psf 8,064 psf

1 : 8,064 psf 10,656 psf 15,840 psf

3 : 2,016 psf 4,032 psf 8,064 psf

1,519 psf 6.0 deg

2,481 psf 20.7 deg

2,115 psf 11.5 deg

MINIMUM:

MAXIMUM:

AVERAGE:

11.1 deg 726 psf 29.5 deg1,974 psfB-13-18 ST-29 56.0-58.0' Grey Silty CLAY

MINIMUM:

MAXIMUM:

AVERAGE:

74.0 - 76.0'

B-15-18

2,481 psf 6.0 deg

Brown-Grey CLAY

Brown-Grey Silty 
CLAY56.0 - 58.0'

58.0 - 60.0' 2,344 psfST-30 7.8 deg

37.2 deg48 psf12.1 deg

B-07-18 ST-29

B-12-18 ST-34 Grey Silty CLAY66.0 - 68.0' 2,740 psf

B-06-18 ST-38

Unconsolidated Undrained - Triaxial Shear Strength: ASTM D4767

Brown-Grey CLAY 1,519 psf 20.7 deg

Consolidated Undrained - Triaxial Shear Strength: ASTM D2850

752 psf 24.9 degB-01-18 33.2 deg508 psfST-31 60.0 - 62.0' Brown-Grey CLAY

TABLE 5
ZION LANDFILL SITE 2 NORTH EXPANSION

SUMMARY OF TRIAXIAL SHEAR STRENGTH TEST DATA - WADSWORTH FORMATION

Boring 
Location

Sample 
No.

Depth
(Feet MSL) Soil

Total (Undrained)
Shear Strength

Effective (Drained)
Shear StrengthMohr Circles
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Dry Unit 
Weight1

Total Unit 
Weight1

Saturated 
Unit 

Weight1

γdry γtotal γsat

Gs (pcf) % (%) (pcf) (pcf)

Clay:
B-02-18, ST-29

(56.0 - 58.0' bgs)
2.750 124.0 13.3 94.8 140.5 141.2 5,600 6,870 0.82 0.385 0.09 0.009 0.0036

Clay:
B-04-18, ST-27

(52.0 - 54.0' bgs)
2.750 115.5 16.8 95.1 134.9 135.9 8,400 5,528 1.52 0.486 0.09 0.015 0.0036

Clay
B-09-18, ST-31

(60.0 - 62.0' bgs)
2.750 124.6 13.2 95.7 141.0 141.6 7,000 7,097 0.99 0.378 0.07 0.027 0.0028

Averages: 2.750 120.1 15.0 95.4 138.0 138.8 7,700 6313 1.25 0.432 0.08 0.021 0.0032

TABLE 6
ZION LANDFILL SITE 2 NORTH EXPANSION

SUMMARY OF 2018 CONSOLIDATION PARAMETERS

Compression 
Index (Cc)

Recompression 
Index (Cr)

Secondary 
Compression 

Index (Cα)Void Ratio (eo)

Pre-
Consolidation 

Stress 
σ'pc
(psf)

Existing 
Effective 

Overburden 
Stress 
σ'vo
(psf)

Notes:
1. B-02-18 was assumed to be disturbed and was not inlcuded in the averages values reported in the table.
2. Consolidation tests were performed on representative soil samples taken at the borings/sample locations noted above.
3. The pre-consolidation stresses reported above were derived from the consolidation test data plots provided the attached pages. 
4. The existing overburden stresses were calculated using the unit weight and the sample depth intervals reported above.

Specific 
Gravity

Moisture 
Content Saturation

OCR
Geoligc Unit
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EFFECTIVE STRESS CONSOLIDATED-UNDRAINED (CU) TRIAXIAL TEST RESULTS

EFFECTIVE NORMAL STRESS (psf)
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TOTAL STRESS CONSOLIDATED-UNDRAINED (CU) TRIAXIAL TEST RESULTS
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UNCONSOLIDATED-UNDRAINED (UU) TRIAXIAL TEST RESULTS

TOTAL NORMAL STRESS (psf)

S
H

E
A

R
 
S

T
R

E
S

S
 
(
p
s
f
)

4,000

8,000

20,0004,000 12,000 16,000 24,0008,000

      0

11.8°

1,465

ZION LANDFILL - SITE 2 NORTH EXPANSION

MOHR CIRCLES

TOTAL SHEAR STRENGTH RESULTS

UU TRIAXIAL SHEAR STRENGTH TESTS

APTIM Environmental

& Infrastructure, LLC

APTIM Environmental & Infrastructure, LLC has prepared this document for a

specific project or purpose.  All information contained within this document is

copyrighted and remains intellectual property of APTIM Environmental &

Infrastructure, LLC.  This document may not be used or copied, in part or in whole,

for any reason without expressed written consent by APTIM Environmental &

Infrastructure, LLC.

T
:
\
A

u
t
o

C
A

D
\
P

r
o

j
e
c
t
s
\
A

d
v
a
n

c
e
d

D
i
s
p

o
s
a
l
\
Z

i
o

n
\
G

e
o

t
e
c
h

\
G

e
o

t
e
c
h

 
M

o
h

r
 
C

i
r
c
l
e
s
 
f
i
n

a
l
.
d

w
g

,
 
2
/
1
9
/
2
0
2
0
 
3
:
2
5
:
3
1
 
P

M
,
 
A

u
t
o

C
A

D
 
P

D
F
 
(
G

e
n

e
r
a
l
 
D

o
c
u

m
e
n

t
a
t
i
o

n
)
.
p

c
3

AutoCAD SHX Text
003211

AutoCAD SHX Text
FEBRUARY 2020

AutoCAD SHX Text
RDS

AutoCAD SHX Text
ORC

AutoCAD SHX Text
DRAWN BY:

AutoCAD SHX Text
REV. NO.

AutoCAD SHX Text
DATE

AutoCAD SHX Text
DESCRIPTION

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
PROJ. NO.:

AutoCAD SHX Text
APPROVED BY:



Consolidation Test Data Plots
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Unconsolidated-Undrained 
Triaxial Test Results















Consolidated-Undrained 
Triaxial Test Results















USGS Earthquake Hazards Program -
Bedrock Acceleration 



Peak Horizontal Acceleration with 2%
Probability of Exceedance in 50 Years

NOTES
1. Information obtained from the United States Geological Survey website.
2. 2% P.E. in 50 years is equivalent to 10% in 250 years.

LOCATION 42.490 Lat. -87.867 Long.

The interpolated probabilistic ground motion values, in %g, at the requested point are:

P.E.
%

2

Exp. Time
(years)

50

Ground Motion
(g)

0.0461

U.S. NATIONAL SEISMIC HAZARD MAPS: Peterson, M.D., et al, 2014

APPROXIMATE
SITE LOCATION

FIGURE 2.2-15
MAP OF HORIZONTAL ACCELERATION
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Interface Friction Test Results -
Previous Final Cover and Liner Construction 















Client: TRI Log #:

Project:

Note - Large Displacement Values Reported for 3.0 inches of Displacement

Shear Stress

Secant Angle

151

24.3

6,764

3

Shear Strength of Geosynthetic-Geosynthetic Interface by Direct Shear (ASTM D5321)

ADS 45186-4

Zion Landfill Richard S. Lacey, P.E. 4/9/2019

Analysis & Quality Review/Date

-Specimen No. 1 2

5,000 10,000 15,000

SKAPS NWGT GE112 (56408.5) vs.

Agru 60 mil HDPE MSGM - dull side up 

Upper 

Box

Lower 

Box

Test Notes

Mohr-Coulomb 

Parameters

psf

Test Results, Linear Regression

12.4

2,200

11.1

2,949

Asperity Height, Avg. of 5 Meas. mils 26 27 26

Minimum 

Secant Angle
Degrees 24.3 11.1

Test Conditions

Large 

Displacement

Degrees

psf

Peak

Friction Angle

Y-intercept

or Adhesion

20.1 8.6

1,421 683

Agru 60 mil HDPE MSGM 

- dull side up 

28.2

Conditioning

Shearing Rate

12

103

5,365

SKAPS NWGT GE112 

(56408.5)

Wet - Loading applied and Interface 

flooded for a minimum of 15 minutes 

prior to shear.

inches/minute 0.2

Shearing occurred at the interface at all stresses.

12

Normal Stress

Equivalent Bearing Slide Resist. Correction

Box Edge Dimension in

1,437

12

56

3,107

31.9
Peak

Large 

Displacement 

Shear Stress

Secant Angle 16.0

psf

psf

deg.

psf

deg.
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Client: TRI Log #:

Project:

Note - Large Displacement Values Reported for 3.0 inches of Displacement
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Shear Strength of Soil-Geosynthetic Interface by Direct Shear (ASTM D5321)

ADS 45186-6

Zion Landfill Richard S. Lacey, P.E. 4/15/2019

Analysis & Quality Review/Date
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Client: TRI Log #:

Project:

Note - Large Displacement Values Reported for 3.0 inches of Displacement

Shear Stress

Secant Angle
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(56408.5)
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Shear Strength of Soil-Geosynthetic Interface by Direct Shear (ASTM D5321)

ADS 45186-8

Zion Landfill Richard S. Lacey 9/24/2019

Analysis & Quality Review/Date

-Specimen No. 1 2

5,000 10,000 15,000

Drainage Layer  vs.

SKAPS NWGT GE112 (56408.5)
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Test Notes
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Parameters
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Test Results, Linear Regression
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Shear Strength of Municipal Solid Waste

Jonathan D. Bray, F.ASCE1; Dimitrios Zekkos, M.ASCE2; Edward Kavazanjian Jr., M.ASCE3;
George A. Athanasopoulos, M.ASCE4; and Michael F. Riemer, M.ASCE5

Abstract: A comprehensive large-scale laboratory testing program using direct shear �DS�, triaxial �TX�, and simple shear tests was
performed on municipal solid waste �MSW� retrieved from a landfill in the San Francisco Bay area to develop insights about and a
framework for interpretation of the shear strength of MSW. Stability analyses of MSW landfills require characterization of the shear
strength of MSW. Although MSW is variable and a difficult material to test, its shear strength can be evaluated rationally to develop
reasonable estimates. The effects of waste composition, fibrous particle orientation, confining stress, rate of loading, stress path, stress-
strain compatibility, and unit weight on the shear strength of MSW were evaluated in the testing program described herein. The results of
this testing program indicate that the DS test is appropriate to evaluate the shear strength of MSW along its weakest orientation �i.e., on
a plane parallel to the preferred orientation of the larger fibrous particles within MSW�. These laboratory results and the results of more
than 100 large-scale laboratory tests from other studies indicate that the DS static shear strength of MSW is best characterized by a
cohesion of 15 kPa and a friction angle of 36° at normal stress of 1 atm with the friction angle decreasing by 5° for every log cycle
increase in normal stress. Other shearing modes that engage the fibrous materials within MSW �e.g., TX� produce higher friction angles.
The dynamic shear strength of MSW can be estimated conservatively to be 20% greater than its static strength. These recommendations
are based on tests of MSW with a moisture content below its field capacity; therefore, cyclic degradation due to pore pressure generation
has not been considered in its development.

DOI: 10.1061/�ASCE�GT.1943-5606.0000063

CE Database subject headings: Dynamic properties; Municipal wastes; Solid wastes; Landfills; Shear strength; Stress strain
relations; Laboratory tests.
Introduction

Static and seismic stability analyses of municipal solid waste
�MSW� landfills require appropriate characterization of the shear
strength of MSW. Landfill stability analyses can be no more reli-
able than the reliability of the engineer’s estimate of the shear
strength of the waste. Because modern municipal solid waste
�MSW� landfills are built with multilayer liner systems that con-
tain materials and interfaces with varied stress-strain responses,
including some that may exhibit postpeak drops in shear strength,
the stress-strain response of MSW may also need to be considered
to provide mobilized shear strength values that are compatible
with the level of deformation anticipated along potential failure
surfaces.
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There is considerable uncertainty associated with the MSW
shear strength values currently employed in practice. Obstacles to
evaluating the shear strength of MSW include its heterogeneity
and the difficulty in recovering and testing representative waste
samples due to the large size of some waste constituents. In this
paper, relevant studies of MSW shear strength are briefly re-
viewed, and then the results from a comprehensive testing pro-
gram on reconstituted specimens of waste sampled at a landfill in
northern California are summarized. These data, which include
large-scale direct shear �DS�, triaxial �TX�, and simple shear �SS�
test results as well as large-scale testing data of waste from nu-
merous landfills worldwide and back-analyses of failed landfill
slopes in the field, are then interpreted to provide both recommen-
dations for assessing the shear strength of MSW on a project-
specific basis and a new generic shear strength characterization
for MSW for use in design when project-specific data are not
available.

Insights from Previous Studies

A comprehensive discussion of previous studies of the shear
strength of MSW is presented in Zekkos �2005�. These previous
studies of MSW shear strength indicate:
• The Mohr-Coulomb strength criterion is typically used to char-

acterize the shear strength of waste �e.g., Landva and Clark
1990�. These characterizations indicate that MSW shear
strength is primarily stress dependent �i.e., frictional�, particu-

larly at higher confining stresses, but that it also has significant
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strength at low confining stresses �i.e., cohesive strength�. The
shear strength at low confining stress appears to result prima-
rily from the fibrous constituents of the waste.

• The equivalent �secant� friction angle of the MSW Mohr-
Coulomb failure envelope appears to decrease as the normal
stress increases �Pelkey et al. 2001�.

• The shear strength used to characterize MSW may depend on
the testing conditions �i.e., stress state, stress path, and strain
path�, specimen preparation, and the strength criterion used.
Typical direct shear test results on both reconstituted speci-
mens and on intact specimens tested in situ at low normal
stress suggest a cohesion �c� of between 0 and 50 kPa and a
friction angle ��� of between 27 and 41°, with a majority of
investigators suggesting ��33° �Landva and Clark 1990; Ri-
chardson and Reynolds 1991; Houston et al. 1995; Withiam et
al. 1995; Kavazanjian et al. 1999; Mazzucato et al. 1999;
Pelkey et al. 2001�. MSW shear strength interpretation from
triaxial tests is complicated by the need to use strain level-
based definitions of shear strength due to the lack of a well
defined peak strength and a continued increase in mobilized
strength at large strains. MSW shear strength in triaxial com-
pression has been defined in the literature as the mobilized
shear stress at 5–25% axial strain. Friction angles as high as
45–53° have been reported at high strain levels �Jessberger and
Kockel 1995; Grisolia et al. 1995�. However, when strength is
evaluated at lower strain levels typically considered appropri-
ate for field characterization of shear strength �e.g., 5–10%�,
triaxial strength values tend to be lower than those from direct
shear tests �Vilar and Carvalho 2002� or back-analysis of
waste slopes �Kavazanjian et al. 1995; Eid et al. 2000�.

• Simple shear tests on MSW are limited. In interpreting this
test, an assumption of the orientation of the failure surface or
of the value of the horizontal normal stress is required. Assum-
ing the failure plane to be horizontal and interpreting the
simple shear test as a direct shear test results in the lowest
possible strength estimate, whereas assuming the normal stress
on the vertical plane to be the Ko stress or that the normal
stress on the vertical plane is the mean normal stress results in
a significantly higher strength estimate. Using Ko=0.6, Kava-
zanjian et al. �1999� estimated a lower bound shear strength
envelope of c=16 kPa and �=33° and an upper bound enve-
lope of c=30 kPa and �=59° from simple shear tests on re-
constituted MSW. However, using the assumption of a
horizontal failure plane, Kavazanjian et al. �1999� and Pelkey
et al. �2001� found that the shear strength interpreted from
large-scale simple shear tests was similar to the value inter-
preted from large-scale direct shear tests.

• Specimens with higher fiber content appear to be stronger than
specimens with lower fiber content. Kavazanjian et al. �1999�
observed that large direct shear specimens with lower fiber
content were slightly weaker than specimens with more fiber
content. Towhata et al. �2004� observed that triaxial specimens
that included plastic inclusions sustained higher stresses at
large strain than specimens without plastic inclusions.

• Testing to date has not indicated that the strength of MSW
varies significantly due to reasonable variations in its unit
weight �Kavazanjian et al. 1999; Vilar and Carvalho 2002�.

• “Undisturbed” and reconstituted large-scale direct shear tests
on MSW performed by Mazzucato et al. �1999� indicate simi-
lar shear strengths; however, only the “undisturbed” specimens
exhibited a defined peak strength followed by a postpeak
strength reduction.
• The shear strength estimated from stable and failed waste

710 / JOURNAL OF GEOTECHNICAL AND GEOENVIRONMENTAL ENGINE
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slopes is similar to that estimated from direct shear tests
�Kavazanjian et al. 1995; Eid et al. 2000�.
Some key observations that may be drawn from these studies

on the shear strength of MSW are:
• There is great variability in the reported shear strengths in the

literature. Cohesion values from 0 to 80 kPa and friction
angles from 0–60° have been reported. In design, the static
strength of MSW is often assumed to be that recommended by
Kavazanjian et al. �1995� �i.e., c=24 kPa and �=0° for nor-
mal stresses less than 37 kPa, and c=0 kPa and �=33° for
larger normal stresses� or by Eid et al. �2000� �i.e., a mean
value of c=25 kPa and �=35°�. The dynamic strength of
MSW is typically assumed to be at least equal to and occa-
sionally greater than its static strength. Augello et al. �1998�
suggest that ��35–38° is a reasonable value for the strength
of MSW subject to seismic loading.

• Specimen preparation and testing procedures are often not re-
ported. Furthermore, there are significant differences among
the specimen preparation and testing procedures that are re-
ported.

• The stress-deformation response of MSW observed in differ-
ent testing devices is remarkably different. In DS testing, the
stress-displacement response is typically observed to be con-
vex shaped �i.e., roughly hyperbolic�, may approach an
asymptotic value at large deformation, and sometimes includes
a postpeak reduction in strength. In TX testing, MSW stress-
strain response is often initially convex shaped, then almost
linear, and finally becomes concave shaped �i.e. exhibits an
increasing upward curvature� without any sign of reaching an
asymptotic value, let alone a well-defined peak shear stress.

• The effects of waste degradation on MSW shear strength have
not been addressed to any significant extent. Based on limited
testing, it has been suggested that degradation will lower the
strength of MSW. For example, triaxial test data presented by
Turczynski �1988� indicate that the friction angle of MSW
reduced from about 39° for fresh waste to 35°, to 32°, and
finally to 26°, for 3 yr, 5 yr, and 15 yr old waste, respectively.
The cohesion intercept interpreted from these tests also re-
duced systematically as the age of the waste increased. How-
ever, these trends are not observed in all the laboratory data.
The problem is compounded by the fact that there has been no
quantification of the level of degradation within waste. Al-
though age is an important parameter, other factors, such as
the waste composition, climate, moisture content, and landfill
operational procedures are likely to contribute significantly to
the rate of waste degradation.
Based upon these observations, there are still many uncertain-

ties associated with the shear strength of MSW. Key issues asso-
ciated with the shear strength of MSW include:
• The influence of specimen preparation procedures on the shear

strength measured in laboratory tests;
• The influence of stress state on stress-strain behavior and shear

strength �e.g., the discrepancy in the stress-strain-strength re-
sponse of MSW between the DS and TX testing�;

• The influence of dynamic loading;
• The influence of degradation; and
• The relationship of the shear strength measured in laboratory

tests to field values of MSW shear strength.
A comprehensive multi-institution testing program was devel-

oped to address some of these issues and to develop revised rec-
ommendations for the shear strength of MSW for use in landfill

stability analyses.
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Soil friction angle
Geotechdata.info  Updated 14.12.2013 

Soil friction angle is a shear strength parameter of soils. Its definition is derived from the Mohr
Coulomb failure criterion and it is used to describe the friction shear resistance of soils together with
the normal effective stress.

In the stress plane of Shear stresseffective normal stress, the soil friction angle is the angle of
inclination with respect to the horizontal axis of the MohrCoulomb shear resistance line.

Typical values of soil friction angle for different soils according to USCS

Some typical values of soil friction angle are given below for different USCS soil types at normally
consolidated condition unless otherwise stated. These values should be used only as guidline for
geotechnical problems; however, specific conition of each engineering problem often needs to be
considered for an appropriate choice of geotechnical parameters.

Description USCS
Soil friction angle [°]

Reference
min  max Specific

value

Well graded gravel, sandy
gravel, with little or no fines GW 33 40 [1],[2],

Poorly graded gravel, sandy
gravel, with little or no fines GP 32 44 [1],

Sandy gravels  Loose (GW, GP) 35 [3 cited in 6]

Sandy gravels  Dense (GW, GP) 50 [3 cited in 6]

Silty gravels, silty sandy gravels GM 30 40 [1],

Clayey gravels, clayey sandy
gravels GC 28 35 [1], 

Well graded sands, gravelly
sands, with little or no fines SW 33 43 [1], 

Wellgraded clean sand,
gravelly sands  Compacted SW   38 [3 cited in 6]

Wellgraded sand, angular
grains  Loose (SW) 33 [3 cited in 6]

Wellgraded sand, angular
grains  Dense (SW) 45 [3 cited in 6]

Poorly graded sands, gravelly
sands, with little or no fines SP 30 39 [1], [2],

Poorlygarded clean sand 
Compacted SP   37 [3 cited in 6]

Uniform sand, round grains 
Loose (SP) 27 [3 cited in 6]

Uniform sand, round grains 
Dense (SP) 34 [3 cited in 6]

Sand SW, SP 37 38 [7],

Loose sand (SW, SP) 29 30 [5 cited in 6]

Medium sand (SW, SP) 30 36 [5 cited in 6]

Dense sand (SW, SP) 36 41 [5 cited in 6]

Silty sands SM 32 35 [1], 

Silty clays, sandsilt mix 
Compacted SM   34 [3 cited in 6]

Silty sand  Loose SM 27 33 [3 cited in 6]
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Silty sand  Dense SM 30 34 [3 cited in 6]

Clayey sands SC 30 40 [1], 

Calyey sands, sandyclay mix 
compacted SC 31 [3 cited in 6]

Loamy sand, sandy clay Loam SM, SC 31 34 [7], 

Inorganic silts, silty or clayey
fine sands, with slight plasticity ML 27 41 [1], 

Inorganic silt  Loose ML 27 30 [3 cited in 6]

Inorganic silt  Dense ML 30 35 [3 cited in 6]

Inorganic clays, silty clays,
sandy clays of low plasticity  CL 27 35 [1], 

Clays of low plasticity 
compacted CL 28 [3 cited in 6]

Organic silts and organic silty
clays of low plasticity OL 22 32 [1], 

Inorganic silts of high plasticity  MH 23 33 [1], 

Clayey silts  compacted MH 25 [3 cited in 6]

Silts and clayey silts 
compacted ML 32 [3 cited in 6]

Inorganic clays of high plasticity  CH 17 31 [1], 

Clays of high plasticity 
compacted CH 19 [3 cited in 6]

Organic clays of high plasticity  OH 17 35 [1], 

Loam ML, OL, MH,
OH 28 32 [7], 

Silt Loam ML, OL, MH,
OH 25 32 [7], 

Clay Loam, Silty Clay Loam ML, OL, CL,
MH, OH, CH 18 32 [7], 

Silty clay OL, CL, OH,
CH 18 32 [7], 

Clay CL, CH, OH,
OL 18 28 [7], 

Peat and other highly organic
soils Pt 0 10 [2], 

Correlation between SPTN value, friction angle, and relative density

Correlation between SPTN value and friction angle and Relative density (Meyerhoff 1956)

SPT N3 
[Blows/0.3 m  1 ft] Soi packing Relative Density

[%]
Friction angle

[°]

< 4 Very loose < 20 < 30

4 10 Loose 20  40 30  35

10  30 Compact 40  60 35  40

30  50 Dense 60  80 40  45

> 50 Very Dense > 80 > 45
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The cohesion is a term used in describing the shear strength soils. Its definition is mainly derived
from the MohrCoulomb failure criterion and it is used to describe the nonfrictional part of the shear
resitance which is independent of the normal stress. In the stress plane of Shear stresseffective
normal stress, the soil cohesion is the intercept on the shear axis of the MohrCoulomb shear
resistance line

Typical values of soil cohesion for different soils

Some typical values of soil cohesion are given below for different soil types. The soil cohesion
depends strongly on the consistence, packing, and saturation condition. The values given below
correspond to normally consolidated condition unless otherwise stated. These values should be used
only as guidline for geotechnical problems; however, specific conition of each engineering problem
often needs to be considered for an appropriate choice of geotechnical parameters.

Description USCS
Cohesion [kPa]

Reference
min  max Specific

value

Well graded gravel, sandy gravel, with
little or no fines GW   0 [1],[2],[3], 

Poorly graded gravel, sandy gravel, with
little or no fines GP   0 [1],[2], [3], 

Silty gravels, silty sandy gravels GM   0 [1],

Clayey gravels, clayey sandy gravels GC   20 [1],

Well graded sands, gravelly sands, with
little or no fines SW   0 [1],[2], [3], 

Poorly graded sands, gravelly sands,
with little or no fines SP   0 [1],[2], [3], 

Silty sands SM   22 [1],

Silty sands  Saturated compacted SM   50 [3],

Silty sands  Compacted SM   20 [3],

Clayey sands SC   5 [1],

Clayey sands  Compacted SC   74 [3],

Clayey sands Saturated compacted SC   11 [3],

Loamy sand, sandy clay Loam 
compacted SM, SC 50 75 [2],

Loamy sand, sandy clay Loam 
saturated SM, SC 10 20 [2],

Sand silt clay with slightly plastic fines 
compacted SM, SC   50 [3],

Sand silt clay with slightly plastic fines 
saturated compacted SM, SC   14 [3],

Inorganic silts, silty or clayey fine sands,
with slight plasticity ML   7 [1],

Inorganic silts and clayey silts 
compacted ML   67 [3],

Inorganic silts and clayey silts 
saturated compacted ML   9 [3],

Inorganic clays, silty clays, sandy clays
of low plasticity  CL   4 [1],

Inorganic clays, silty clays, sandy clays
of low plasticity  compacted CL   86 [3],

Inorganic clays, silty clays, sandy clays CL   13 [3],
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of low plasticity  saturated compacted

Mixture if inorganic silt and clay 
compacted MLCL   65 [3],

Mixture if inorganic silt and clay 
saturated compacted MLCL   22 [3],

Organic silts and organic silty clays of
low plasticity OL   5 [1],

Inorganic silts of high plasticity  
compactd MH   10 [1],

Inorganic silts of high plasticity 
saturated compacted MH   72 [3],

Inorganic silts of high plasticity  MH   20 [3],

Inorganic clays of high plasticity  CH   25 [1],

Inorganic clays of high plasticity 
compacted CH   103 [3],

Inorganic clays of high plasticity 
satrated compacted CH   11 [3],

Organic clays of high plasticity  OH   10 [1],

Loam  Compacted ML, OL, MH,
OH 60 90 [2],

Loam  Saturated ML, OL, MH,
OH 10 20 [2],

Silt Loam  Compacted ML, OL, MH,
OH 60 90 [2],

Silt Loam  Saturated ML, OL, MH,
OH 10 20 [2],

Clay Loam, Silty Clay Loam 
Compaced

ML, OL, CL,
MH, OH, CH 60 105 [2],

Clay Loam, Silty Clay Loam  Saturated ML, OL, CL,
MH, OH, CH 10 20 [2],

Silty clay, clay  compacted OL, CL, OH,
CH 90 105 [2],

Silty clay, clay  saturated OL, CL, OH,
CH 10 20 [2],

Peat and other highly organic soils Pt      
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Sec. 4.3 Weight-VolLrme Relationships 99

(4.s)

The unit weight of undistulbed soil samples can easily be cietermined in the labolatory
by measuring their physical dimensions and weighing them. This method procluces rcliable
¿ìssessments of y for many soils. However, it is aflècted by sarnple disturbance, especially
in sancly and gravelly soils. Sometimes unit weight measurements are macle on supposedly
"undisturbed" samples that in reality have significant clisturbancc. Such measuremeuts are
very misleacling, so it is best to not even attempt unit weight measurements on poor quality
samples. Table 4. I presents typical ranges of y for various soils.

Typical Unit Weight, y
Soil Type and

Unilìed Soìl Classitìcation
(See Section 5.3)

(lb/ft) (kN/m3) (lbÆr3) (kN/mr)

GP - Poorly gradecì gravel

GW - Welì graded gravel

GM - Sìlty gravel

GC - Clayey gravel

SP - Poorly graded sand

SW - Well gladed sand

SM -.Silty sand

SC 
-.Clayey 

sand

ML 
- 

Low plasticity silt

MH 
- lligh plasticity silt

CL --Low plasticity clay

Ct-l - , lligh pìrsticity clay

'fwo variations of unit weight also ¿rre cornmoniy used, the dry unit weight, y,, and
lhe unit weight of water, y ,,:

Above
Groundwater 'Iable

Ilelow
Grounclwater 'Iable

l l0 - 130 11.5 -20.5 125 - 140 r9.5 -22.0

110 - 140 17.5 ^22.0 125 ^150 19.5 -23.5

100 - 130 t6.0 ,20.5 125 - 14.0 19.5 - 22.0

100 - 130 16.0 - 20.s 125 ^ 140 19.5 _ 22.0

95 - 125 15.0 - 19.5 120 - 135 19.0 _ 2Lo

95 - 13-5 15.0 - 21.0 120 - 145 t9.0 - 23.0

80-135 12.5-21.0 110-140 17.5-22.0

85 - 130 13.5 - 20.5 110 - t35 17.5 - 21.0

75 - 110 11.5 - 17.5 B0 - 130 72.5 .20.5

75 - rtq 11.5 - 1'7.5 75 - 130 11.5 - 20.5

80-110 12.5-17.5'75-130 11.5-20.5

B0 - 1 10 12.5 - t7 .5 10 - 125 11,0 - 19.5

W,V

W.
r¿ v

(4.6)
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Sec. 4.3 Weight-VolumeRelationships

where:
(N,)cu = correctecl SPT ly'-value, as dcfined in Chapter 3

Cp = grait'l size correction factor
C¡ = aging correction factor

C oco = overconsolidation correction facto¡
/)r,, = grain size at which 50 peroent of the soil is finer (mn-i) as ciefined in Section

4.4
t = age of soil (time since cieposition in years). If no age inlbrmalion clata is

available, use t = 100 yr.
OCR = overcoûsoliclatic¡n ratio, as dcfined in Charptcr 11. If no infclrmation is

available to assess tl'ìe OCR, use a v¿rlue of 2.

Q,= co]ne resistance (kg/cm2 or ton/ft2), as clefined in Chapter 3

0. = compressibilitY factor

= 0.91 for highly cornpressible sands

= L00 for moderately compressible sands

= 1.09 l'or slightly compressibìe sancls

F'or purposes of solving this fòrmula, a sancl with a high fines cortent or a

high rnica content is "highly cornpressible," whcrcas a pure quartz sand is
"slightly compressible. "

o.'= vertical el'fective stress (lb/l't2; kPa), as defined in Chapter 10

Many people confuse relative density with relative compaction. The latter is defined
in Chapter 6. Although the names are simil¿u, and they rleasure sinilar properties, these

two parameters are nnmerically diilerent. In addition, some people in other proièssions use

the term "relative clensify" to describe what wc czill s1:ecilìc gravity! Geotechnical engineers

should never Lrse the term in this way.
'I'able 4.5 prcsents typical values of e,,,,,, ãfld e,,,,,, for various sandy soils. These ¿Lre not

intended to be usecl in lieu of laboratory or in-situ tests, but coulc'l be used to check test
results or fbr preliminary analyses.

T'AB!-84.5 TYPICALVALUESOF e,,,,,4NDe,,,"(Hough, 1969; Adaptedbypermissionof John
Wiley and Sons, lnc.)

Soil Descliption e,,,',, (dense) e,,,,,, (loose)

105

1.25 English)

(4.2s Sr)

Equal spher:es (theoreticrrl values)

Clear-r, poorly gr-aded r-nedium sancl (Ottawa, Illinois)

Clean, 1ìne-to-rnedium sancl

Unifolrn inorganic silt

Silty sand

Clean fine-to-coarse sand

Micaceous sand

Silty sand and gravel

0.50

0.4 0

0.40

0.30

0.20

0.40

0.92

0.80

1.0

0.90

0.95

0.850.14
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TABLE 11.3 TYPICAL CONSOLIDATION
CONSOLIDATED SANDY SOILS AT VARIOUS
1 962)

PROPERTIES OF SATURATED NORMALLY
RELATIVE DENSITIES (Adapted from Burmister,

C" I (l+eo)

Soil'I'ype
D,=}ok D,=2llo/o D,=4OVo I),=60a/o D.=80ak

D=
1000k

Mcdiurn to coarse s¿rnd,

some finc gravcl (SW)

Mediurn to coarse sand
(swsP)

F-ine to coarsc san<I (SW)

Iìinc to mcdium sand

(swsP)

IJine sancl (SP)

Irine sand with trace fine
to coarse silt (SP-SM)

Find sand with little fine
to coarse silt (SM)

Fine sand with some fìnc
to coarse silt (SM)

0.0i.0

0.01 1

0.013

0.015

0.008

0.009

0.010

0.013

0.005

0,006

0.007

0.008

0.010

0,011

0.012

0.014

0.005

0.005

0.006

0.008

0"003

0.003

0.004

0.005

0.002-

0.002

0.003

0.003

Sec. 11.6 Compressibility of Sands and Gravels
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0.017 0.014

For saturated overrconsolidated sands, C ,.1 (I+e ) is typically about one-third of the

values listed in Tabte 11.3, which makes such soils nearly incompressible. Compacted fills
can be considered to be overconsolidated, as carì soils that have clezr geologic evidence of
preloading, such as glacial tills. Therefole, many settlement analyses simply consider the

compressibility of such soils to be zero. If it is unclear whether a soil is normally
consolidated or overconsolidated, it is conservative to assume it is normally consolidated.

Very few consolidation tests have been perfor-med on gravelly soils, but the

compressibility of these soils is probably equal to or less than those for sand, as listecl in
Tablc I 1.3.

Another characteristic of sands and gravels is their high hydr-aulic conductivity, which

means any excess pore water drains very quickly. Thus, the rate of consolidation is very

fast, and typically occurs nearly as fast as the load is appliecl. Thus, if the load is due to a

fill, the consolidation of these soils may have little practical significarice.
However, there are at least two cases where consolidation of coarse-grained soils can

be very important and needs more careful consideration:

1. f-oose samcly soi{s sutl3'ected to dynarnic loactrs, sucfi as those frorm an earthquake"

They can experience very leu'ge and irregular settlements that can cause serious

damage. Kramer (1996) cliscusses methods of evarluating this problem.



a4tt Sec. 11.10 Secondary Compression Settlernent

secondtult compressiort and occurs under a constal'ìt el'lective stress. We don't iuily
unclerstand the physical basis tbr secondary con-ipression, but it appears to be due to particle

rearrangement, creep, arrcl the decornposition of organics. I{ighly plastic clays, organic

soils, ancl sar.ritary lanclfills are most likely to have significant secondary compression.

I'Iowever, seconda.r-y compressiou is negligible in sands ancl glzrvels.

The secortclat.v con7¡ression intlex, C,, clcfines the rate of secondary comþression. 11

r:an ìre dei'inecl eithel in tert"trs of either voicl latio or str¿rirt:

i. Thus,
rsts.

;, even if
xrs in the

lhus, site
ibility of

a::

:ll
rì.i

.f]

tìi
irl
.ri
't1

^deL o 
r1log r

-9u - ,!Ji,,-
L 'r- et) dlogt

(1r.26)

(tr.2't)

where:
Co = seconclat'y compression index

e = void r¿itio

ep= void ratio at eucl o1'cousolidation settlement (catl use s, = q, without

introducing rnttch et'ror)

= vertical stlain

= limc

l)esign values are normally cletelmined while condr-rcting a laboratory consolidation test.

'l'he co¡soliclation settielnenf occurs very rapiclly in the l¿ib (because of the short drainage

distance), so it is not difTicult lo maintain orle or more of tire load increments beyond the

completion of consoli<Ìation setllellent. The change in void ratio aftet' this point can be

plottecl against log time to detertline Co.

Ar1other way of cleveloping design values of C" is to rely on empirical data th¿rt relates

it to tl'rc compression inde x, C,. This d¿rta is summarized in Table 1 1 .4 .

T"Aß[-Ë Í'[.4 EMPIRICAL CORREI-ATION BETWELN c.
AND C" (Terzaqhi, Peck, and Mesri, 1996)

c o /c,,

€.
t

satnratecl

soils are

ometime

xpansive
Another

s wetted.

ttlement,
;er¡i-arid

t ceases.

s due to

0.02 a 0.01

0.03 t 0.01

0.04 t 0.01

0.05 t 0.01

0.06 t 0.01

Granulal soils, including lockf ill

Shale and muclstone

Inorganic clays and silts

Organic clays and silts

Peât âncl muskeg
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Strength Chap.13

îß"4, Sß"åHAR STRffift{GTü"{ @F SIhT{-'ffiAT'ËÞ SANúÞS AruÞ GRAVËL$

Little or no exccss pore water pressure occurs in clean sands and gravels under static ioading
conclitions because their hydraulic conductivities are so high. If changes in the normal or
shear stresses cause the voids to expand or contract, water easily flows in or out as

necessary. Therefore, the pore water pressure, ¿¿, is equal to the hydrostatic pore water
pressure (Equation 1.1) and shear strength analyses may be based on effcctive stresses.

ffieterrmËrnünag æ' amd $'

Ifno cementing agents or clay alc prcsent, saturatecl sands and gravels should havc c'= 0.

We determine the friction angle, $', by conducting field or iaboratory tests, as discussed
later in this chapter. Figur-e 13.11 presents typical $'values, which mziy be used for
preliminary estimates or for checking test daia.

Dry Unit Weiglrt, y,¡ Q<N/rn3)
20

25o/o

**: GW

Soil Ty¡x

r20

Dry Unit Weight, "y.7 Qb/fr3)

t.2 1,1 1.0 0.9 0.8 0.7 0.65 0.6 0.55 0.5 0.4s 0.4 0.35 0.3 025 0.2 0.15

Void Ratìo, ¿

Figure13.11 Typical$'valuesforcohesionlesssoilswithoutclayorcementingagents(Adaptedfi'omU.S.
Navy,1982).

Notice how the $' values in lrigure 1 3. 1 i increase as the unit weight increases. This
is one of the reasons for compacting soils. This figure also illustrates that gravels are
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Sec. 13.9 Shear Strength at lnterJaces Between Soil and Other Materials $ì'1

2000

3(n0

4 000

SPT N¡,¡ Value

Irigure 13.3tí Erlpir.ical corlelation between N,,,,ancì (r' fbr uncemeuted sands (Adapted

f'rom DeMello' l97l)

Cc¡me Fernetratia¡år T'est

'Ihe cone penetration test (cPT), described in chapter 3, also mery be used to determine $"
as shown in lrigure 13.37.
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Many geoteohnical construction projects use geosynthetic materials embedcled into the soil

fo. uar]o.,s pul.poses (Koerner, 1998). Iror example, geogrids can be used to reinl'orce the

soil, geotexìilss can be use¿ for filtration, and geomembranes can be used to provide

impervious bar-riers. Sometimes the shear strength along the interface between these

maìerials ¿ìnd the adjacent soil becomes important and neecls to be evaiuated' This strength

may be measurecl in the laboratory using a device similar to a direct shear machine'
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Im{rotluclit¡¡t

In recent years lhere has been an increasing interest on waste managelnelìt and disposal.

Whe¡ muniiipal solicl waste (N4SW) is concerned, landfills are the most used methocl of {ìnal

waste disposal. Apart fiom environmental aspects, au urban waste landfill mr¡st be seen as an

engineering struciure which must satisfy the usual safèty requiretnents, concerning stability

agãinst faiiure, defolmation, stress imposed to foundation soil and the behavior of accessoly

elements, such as liner and gas and leachate drains. 'Ihis paper sumtnarizes some aspects of
mechanical propefiies of MSW as measured in laboratory ancl is a synthesis of the paper by

Vilar and iutuãlho (2004).'I'hese tests were part of a research program performed at lhe

University of Sao Paulo intendecl to characterize the behavior of MSW and larlclfìll that

"n"o*puðr"cl 
freld ancl laboratory tests, the construction of an experimental landfill and the

rnodeling and analysis of landfill based on test results and results from monitoritrg.

Chanacterizatiom of MSW

The testecl MSW was recovered fi'om a selected area ('lest Area), nearly 450 n2, located at

lla¡deirantes Sanitary l-andfrll, in the city of São Paulo (Brazil). 1'he waste in this arca is

about fifteen years old and it was chosen considering the facilities ancl the existing

instrurnents (gas and leachate piezometers and superfìcial marhers for setllement control).

Field penetration tests (SPT ancl CPT) indicate some large values of strenglh that were

associated to materials such as stone, rubber and wood. So larger values were associated to

more resistant materials an<J were not considered represetttative of matrix waste. Excluding

tlre values higher than 20 blows, the average SPT is about 7 blows for superfìcial layers (0-

15m depth). It reaches about 12 blows lbr rleeper layers (between i5 and 30m in depth). Tip

and lateral resistance of CPT tended also to increase with clepth and typical values varied

between 2500 - 7500 kPa and 100 - 400 kPa, respectively.

Infiltration tests showecl highly variable rates of flow but typical values of reluse coefficient

of lJydraulic conductivity vary between 10-4 cn/s and 10-6 cm/s.

Refuse sampling was done using a continuous auger 40cm diameter. 'l-he gradation curve for

the collectecl rvaste sample tvas determined through sieving of dry waste and direct

measurement of contponents largerthan 50 mm. ln the sieving, plastic materials and textiles,

rvhiclr represent almost 20Yo of the total sample, were excluded. So, it was found that around

35% of the components present grain size largerthat 20mm and approxirnately 50olo, between

20 and 2mm, 'lhe waste sample used in strength ancl cotnpression tests presetrted the

following average physical cornposition: wood (4a/o), paper (2%), plastic (11%), textile (3%),

nretal (5%,), glass(2o/o),rubber (2%), stone (10%) and past organic (55%') from which 12o/ois

organic mater and 43Yo, ash.

International Workshop < Hydro-Physico-Mechanics of Landfi lls"
LIRIGM, Grenoble I University,Frattce ,21-22 March 2005
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A large triaxial cell was constructed to lest samples with 300 or 400mm of height and 150 or

200mrn of diameter. Laboratory testing has been conducted using deformed waste samples

tlrat were molded to unit weights of i 0, 12 and 14 kN/m3. Samples were molcleil keeping their
natural moisture content (in the range between 60 and 68%) and some of theln were saturated

by back-¡rressure. Consolidated drained (CD) triaxial tests and undrained tests (CU) were
perf'onncd at a strain rate of 0J%lmin and effective confìning pressures of 100, 200 ancl 400

hPa. Typical stress- strain curyes for CD tests ancl natural water content waste samples are

presented in Figure 1.'fhe results show what can be seen as atypical behavior of urban w¿rste

like materials, as reported by many authors. f)eviator stress increases with axial strain almost
continuously, without any peak in the slr-css-strain curve or without reaching an ultirnate
value. 'Jlhe stress path followed in tliese tests plotted in s',1plane are shown inFig.2.
As failure carutot usually be clearly defined when testing MSV/ and considering the need for
an operational shear strength envelope to deal with typical problems such as slope stability, zr

reliable proceclure is to use Mohr-Coulomb criterion related to some value of strain. l-his is
done irr Fig.2, where slrear strength envelopes for axial strains of 10, 20 and 30o/o are

included. As can be seen the rnobilizecl shear strength tends to increase with strain. 1ìor

instance, for the natural moisture specimens and unit weight of l2kN/m3, cohesion departed

from 20 kPa for 10% strain ald increased to 71 kPa, for 30(% strain.Iror the same strains the

friction angle increased from 22' to 33". l{owever the mobilization of shear strength
parameters cloes not follow the same pattern- The cohesion has relatively initial low values
and tends to increase continuously at an increase rate that is lnuch more pronounced than that
of friction angle. The fiiction angle on the other side has relatively initial higher values ancl

their rate of increase suggest that it will tend to reach an ultirnate value as strain increases.
The large cohesion intercepts calculated have been credited to the fibre components (specially
plastics) that provides a reinforcernent meclranisrn (I(önig and Jessberger 1997) responsible,
for instance, for the existence of vefiical cuts as high as 4m in the tested waste in the field.
Arnong the factors studied, it was found that the unit weights used in the tcsf prograrn (10,17
and 14 kN/m3) showecl little influence in shear strenglh, probably because the corresponding
clry unit rveight varied litlle between the sarnples. Similally, it was noficed that the results
fiom specimens molded at natural moisture contenl (degree of saturation of about 10%) did
not show appreciable differences from the saturated ones. [t is believed that lte large volume
decl'ease during consolidation and the high initial degree of saturation of natural moisture
samples led both samples to similar conditions cluring shear justifying the closer results.

Cosrfi ned com¡rncssiom tests

Confinecl comprcssion tests of waste have been carried out using a oeclorneter with 385 nlm
diarneter and 365 mm height.'I'he waste sample was placed in the oedometer in 6layers and

lightiy pressed to reach the clesired initial unit weight. Loading was applied in stages thal
lasted about l5 days although some stages were prolonged a few days to defìne adequate Iy the
creep characteristics of the waste. Figures 3a shows typical currr'es of deformation against
time. In this figure it can be observed an acce¡rtuated secondary compression process (creep).

lhese data allowed to calculate the secondary compression index Co(Co:,Ae/Àlog t) and C'o

(C'o: Cd/(1r- eo)) lòr each stage of loading. Co rangecl between 0.021 and 0.044, with an

average value of 0.032, while C'o varied in a narrow range, belween 0.012 and 0.016. The
overburclen stress did not influence both coeflicients in the range between i 00 and 640kPa,

although a slight decrease in Co was obselved as the stress increased.

International Workshop < Hydro-Physico-Mechanics of l-andfills"
LIRIGM, Gre.noble I Universit'y,þ-rarcce ,21-22 March 2005
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As an equilibriurn void ratio was not attaìned in the time spans used in the tests, some
curves for different times of loading were plotted. Fig. 3b illustrates some contpression curves
of specirlens molclecl with initial unit rveiglrt of 10 kN/m'. Th" curves were almost parallel
but not straight. TLey were rather slightly concave upwards, however straight curves were
fitted to points between 60 and 640 kPa allowing to obtain the primary compression index

[C"= Ae/Álog(o)].Cç y3riq4_þetyqqql9,!?_Aqdg92^however the normalized compression
coeflicient C'. lC'r:C./(1-l-e,,)l obtained were very close, averaging 0.21.

Cor¡cì¡¡sioxls

'Iypical results of consolidalion aud triaxial compression tests on large remolclecl
specimens of a 15 year old sample of Municipal Solid Waste (MSW) were shown. Due to
space limitations, many of the analysis regarding the whole set of results could not be
presentecl, but the general behavior of the waste can be summarized as follows:

l. Consolidation tests showed the large compressibility of MSW where secondary
compression plays a fundamental role.

?, 9eqql4T,v g-o_TpïçsliqJ' i'rggx, lglmalizei tl,lgu_4*q{,.q'." !9i": cül(11 e")) pboygfl q.

gtjLll rangc of varia.lion and yi_el-ded an average.value ol9_.013..Prilllar)¡ compr,qssio_n ûrcle-{
(Cc) showqd to þe also depe.ndelf 91*eg3¡dJ9lgglijåd*çjcje.!;S1fltçdl_reaç1rcd..zLhnut
0.21...-3 

Drained trìaxial cornpression tests showed stress-strain curves that were concave
upwalds and failure or an ultimate value of deviator stress could not been reached even for
large values of strain, above 3tJu/o. lhc shear strength parameters are strain dependent and
tencled to increase with the clefonnation.

4. For the same unit weight, the slrear strength was little affected by the degree of
saturation of the tested specirnens, l'he relatively high initial degree of saturation of the
unsalurated specimens (above 7}Yo) and the large volume compression cluring consolidation
probably raised the degree of saturalion approaching the saturated condition thus yieldíng
close values ofshear strength.

5.fte shear strenglh'parameters obtained fiorn specirnens with different unit weights
presented small variation and arì average shear strength envelope could fit the results of the
sanrples in the range of unit weight studied (10, 12, l4kN/m3).

6. Effective slress shear strength parameters from CU tests were misleading ancl did not
agree with the parameters fi-om CD tegfis. Undrained shear strength was proportional to the
effectìve cotrfining pressure and the relationship bêtween these variables was larger than that
usually observed in soìls.
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and biodegradation-induced compression
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ARTICLE INFO ABSTRACT

A constitutive model is proposed to describe the stress-strain behavior of municipal solid waste (MSW)

under loading using the critical state soil mechanics framework. The modified cam clay model is

extended to incorporate the effects ofmechanical creep and time dependent biodegradation to calculate
total compression under loading, Model parameters are evaluated based on one-dimensional compres-

sion and triaxial consolidated undrained test series conducted on three types of MSW: (a) fresh MSW

obtained from working phase of a tandfill, (b) landfilted waste retrieved from a landfill after 1.5 years

of degradation, and (c) synthetic MSW with controlled composition. The model captures the stress-strain
and pore water pressure response ofthese three types ofMSW adequately. The model is useful for assess-

ing the deformation and stability of landfills and any post-closure development structures located on

landfills.
@ 2009 Elsevier Ltd. All rights reserved.

('1973),Yen and Scanlon (1975), Edil et al. (1990), Landva and Clark
(1990), Grisolia et al. (1991), Gabr and Valero (1995), Wall and
Zeiss (1995), Park and Lee (1997), Ling et al. (1998), Sivakumar
Babu (1999), El-Fadel and l(houry (2000), Park et al. (2002,
2007), Marques et al. (2003), Oweis (2006), Gangathulasi (2008),

and Reddy et al. (2009a,b) studied the compression response of
MSW and/or proposed different approaches to predict immediate
compression and time dependent compression under load. Mar-
ques et al. (2003) presented a composite model for compressibility
considering three important mechanisms; instantaneous compres-
sion in response to applied load, secondary mechanical creep, and
time dependent biological decomposition. They illustrated the use

of the model consisting of five parameters such as compression in-
dex and coefficients and rate constants for both mechanical creep
and biodegradation, respectively, to predict the settlement of
MSW landfill. Sharma and De (2007) presented methods for esti-
mating settlements of MSW landfills, including l¡ioreactor landñlls
involving leachate recirculation for enhanced waste degradation,
in terms of primary and secondary coefficients and demonstrated
their application to post-closure maintenance and development
plans of landfills.

Singl'r and Murphy (1990),Jessberger and l(ockel (1993), I(ava-
zanjian and Matasovic (1995), Manassero et al. (1996), Sivakumar
Babu (1998), Vilar and Carvalho (2002), Zekkos (2005) and Reddy
et al. (2009a,b) studied the shear strength response of MSW. Sev-

eral investigators evaluated the stability of landfill slopes based
on limit equilibrium methods using the drained Mohr-Coulomb
shear strength parameters of MSW (e.g., Reddy et al., 1999; Stark
et al., 2000).

Artícle history:
Accepted 3 September 2009
Available online 25 october 2009

1. Introduction

Proper assessment of the stability of municipal solid waste
(MSW) landfill slopes has become extremely important in light of
the recent failure of several landfills in the United States and
worldwide (Koerner and Soong, 2000; Stark et al., 2000; Blight
and Fourie, 2005). In addition, the reasonable prediction of MSW
settlement has also become important in order to ascertain the sta-

bility of landfill appurtenances (e.g., gas collection pipes, leachate
collection pipes, etc.) and to plan and design post-closure redevel-
opment projects. Limit equilibrium methods have been routinely
used to analyze landfill slopes and the adopted soil mechanics-
based settlement methods have been commonly used to calculate
the settlement of MSW (Sharma and Reddy, 2004). These stability
and settlement analysis methods require the mechanical proper-
ties of MSW such as unit weight, shear strength parameters, and
compressibility parameters (compression and recompression ra-
tios, secondary compression ratio). Despite heterogeneous compo-
sition, several studies have attempted to quantify the mechanical
properties of MSW based on laboratory and field testing programs
as well as back-analysis (or inverse analysis) using landfill field
performance data (Kavazanjian and Matasovic, 1995; Zekkos,
200s).

The compressibility and shear strength behavior of MSW has

drawn the attention of several researchers. For example, Sowers

* corresponding author.
E-maíI addresses: gls@civil.iisc.ernet.in (G.1, Sivakumar Babu), kreddy@uic.edu

(K.R. Reddy), sandeepkc@civil.iisc.ernet.in (S.K. Chouksey).

0956-053X/$ - see front matter @ 2009 Elsevier Ltd. All rights reserved.

doi: 1 0.1 01 6/j.wasman.2009.09.005
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Table 3
Properties of the three types ol MSW tested in this study.

Type ofwaste Average ¡nitial moisture content (%) Average bulk wet density (kg/m3) Average specifi c gravity

Dry weight basis wet weight basis

Fresh MSW
Landôll MSW
synthetic MSW

43.7

43.3

134.6

30.4
30.2
57.3

740
I 020
I 150

0.85
0.97
1.09

lnitial Effective Conf ining

l=ãkP;ll--r- 13BkPa I

| 
--*- zzo r<ea | _-

Pressu re
160

140
250

10 15 20

Axial Strain (%)

ically consolidated undeÍ different confining pressures of 69, 138,
and276 kPa and volume change was measured. The MSW samples
were nnally subjected to shear under undrained condition. Pore

water pressures were measured during shearing. To ensure uni-
form pore pressures throughout the specimen, samples were
sheared at a constant strain rate (approximately '1,% per minute).
Typicat results for landfilled MSW are shown in Fig. 5. Reddy
et al. (2009a-c) provide the results for fresh MSW and synthetic
MSW and also discuss all of the test results.

4- Results and discussion

4.1. Model parameters

The proposed model requires the same parameters as the
modified cam clay model. These parameters are: frictional con-
stant (M), compression index (,1), recompression or swelling in-
dex (rc), and over-consolidation ratio, which is deñned as the
ratio of pre-consolidation pressure to mean effective stress
(OCR:p'n¡p'¡. In addition to these modified cam clay model
parameters, the implementation of the proposed constitutive

Table 4
Modiñed cam clay model parameters.

51015
Axial Strain (%)

Table 5
Additional paråmeters to account for mechanical creep and biodegradation in the

proposed model.

Type o[ waste b (m'z/kN) c (day-r¡ Edg d (day-t )
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Fig. 5. Typical tr¡axial consolidated undrained shear test results for landnlled MSW.

Fresh MSW
Landñlled MSW
Synthet¡c MSW

0.0081
0.0046
0.0095

0.0t 05
o.ot27
o.0420

0.160 0.031s
0.116 0.0243
0.210 0.0600

model requires four additional parameters. These are: two
parameters representing the mechanical creep, namely coeffi-
cient of mechanical creep (b) and rate constant (c); and two
other parameters representing the biodegradation effect given
by total amount of strain (E¿") and rate constant (d), which are
functions of biodegradation.

The compression and swelling indices (,tr, and rc parameters) are
obtained from compression test results shown in Fig. 3. The normal
pressure vs. axial strain data is replotted as normal pressure vs.

void ratio and the slope of the compression line on this plot gives

the value of .1. Compression testing did not include an unload and

reload cvcle; but, the literature shows that recompression index

lnitial Effective Conf ining

t= 6' kP" I
I --r- tsa kp, I

| --'- zzo r,pu 
I

Pressure

Type of MSW confining pressure
(kPa)

Void ratio
(e)

q' M

Fresh MSW

Landfilled MSW

Synthetic MSW

16 0.61

16 0.65
16 0.21

23 0.46
23 0.47
23 0.s0

10.3 0.47
10.3 0.5 t
10.3 0.36

0.12 0.012
o,12 0.012
o.1z 0.012

0.091 0,0091

0.091 0.0091

0.091 0.0091

0.175 0.0175
o.175 0.0175
0,175 0.017s

4274 0.61

8779 0.61

13206 0.61

s092 0.90
10303 0.90
20997 0.90

2672 0.38
a287 0.38
14871 0.38

69
138
276

69
138
276

69
138
276





The Impact of Degradation on MSW Shear Strength

Edward Kavazanjian, Jr.r, M. ASCE
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ABSTRACT: Multiple lines of evidence are used to draw conclusions concerning the
shear strength of degraded municipal solid waste (MSW). Interpretation of the
accumulated evidence leads to the conclusion that for conventional "dry" landfills the
shear strength envelopes commonly used in practice provide reasonable strength
values for circular and non-horizontal failure surfaces even for old landfills where the
waste may be in a relatively advanced state of degradation. However, for horizontal
failure surfaces in conventional landfills that may not engage the fibrous waste
components, for landñlls where mechanical pre-processing has been used to reduce
waste constituent size and facilitate degradation, and for bioreactor landfills, a strength
envelope characterized by zero cohesion and an effective friction angle of 30 degrees

appears to provide a conservative representation of degraded MSW shear strength.

INTRODUCTION

The impact of degradation on the shear strength of municipal solid waste (MSW) is
an important consideration in the landfill design. Concerns that degradation reduces

the shear strength of MSW must be addressed when considering the long term stability
of a conventional landfill. Furthermore, degraded MSW shear strength may govern
both short and long term stability of bioreactor landfills. Recent studies suggesting
that the degraded shear strength of MSV/ may be lower than the shear strengths
typically employed in landfill design practice give cause for a critical revaluation of
available data on the shear strength of degraded MSW.

MSW SHEAR STRENGTH ENVELOPES USED IN PRACTICE

Two of the most common MSW shear strength envelopes used in practice are the
envelopes recommended by Kavazanjian et al. (199-5) and Eid et al. (2000).

Kavazanjian et al. (1995) recommended a MSW shear strength envelope represented
by a cohesion of 24 kPa at low normal stresses and by a friction angle of 33 degrees at

high normal stresses. Eid at al. (2000) provided lower bound, median, and upper
bound recommendations for MSW shear strength. The lower bound envelope was

224
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represented by a friction angle of 35 degrees, the median envelope was represented by
a cohesion of 25 kPa and a friction angle of 35 degrees, and the upper bound envelope
was represented by a cohesion of -50 kPa and a friction angle of 35 degrees. The
Kavazanjian et al. (1995) bi-linear envelope, based in part on back analysis of stable
slopes at existing landfills that are now over 30 year old, may be infered to include at

least some degraded waste and explicitly characterized as a lower bound envelope for
all ages of waste. However, Kavazanjian et al. (2001b) suggest that it may not be

prudent to include the low normal stress cohesion component of this bi-linear
envelope when considering the strength of degraded MSW. As the Eid et al. (2000)

back analysis oflandfill slopes may also be inferred to include degraded waste, the Eid
et al. (2000) lower bound envelope may similarly be considered an indicator of
degraded waste shear strength. Thus based on the Kavazanjian et al. (1995) and the
Eid et al. (2000) strength envelopes, the shear strength of degraded MS\ùr' may be
interpreted to be characterized by a friction angle of 33 degrees.

OII LANDFILL SHEAR STRENGTH

The Operating Industries, Inc. (OIf landfill is a predominantly MSW landfill
located approximately 20 km east of downtown Los Angeles. Waste was placed in the
OII landfill between the late 1940's and 1983. The north slope of the south parcel
(NSSP) at OII rises 60 m above grade at a typical inclination of 1.5 horizontal to I

vertical (1.5H: lV) approximately and were as steep as l.3H:1V prior to remedial

construction in the late 1990s. Waste liquids, including organic solvents, were co-

disposed of with MSW at the west end of the OII site from the mid 1970's until 1983.

As a result of this co-disposal, much of the waste at the west end of the site is
extremely degraded, with samples recovered from depths of 5 m to 30 m described as

being composed of greater than 80 percent by weight black, highly organic soil and

soil-like material (GeoSyntec, 1996). Based upon the angle of repose alone, the
L5H:1V slopes on the NSSP suggest a secant friction angle of at least 33 degrees.

The results of direct shear tests on 454 mm-diameter reconstituted specimens
reported by Kavazanjian, et al. (1999), conducted as part of the remedial action
program at the site, are presented in Figure l. The numbers next to the data points in
Figure I represent the percentage of un-degraded waste ("refuse") in the
coresponding specimen. The results in Figure 1 suggest that MSW shear strength
decreases as the amount of un-degraded waste decreases (i.e. as waste degradation
increases). However, the lower bound strength envelope developed using specimens
with less than 16 percent and as little as 8 percent refuse, presumed to represent fully
degraded MSW, conesponds to a cohesion of 43 kPa and a friction angle of 26
degrees. The secant friction angle (the friction angle calculated assuming zero
cohesion) for the point with the highest normal stress on the lower bound envelope
(approximately 950 kPa), corresponding to the specimen with 87o refuse and 92Vo soil
and soil-like material, is equal to 28 degrees.

After including the results of direct shear tests and other available data, a shear

strength represented by zero cohesion and a friction angle of 30 degrees was adopted
for "planes of weakness" in the OII landfill, presumed to represent either continuous
layers of daily and intermediate cover soil or soil-like material (e.g. degraded waste)
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Conpilat¡on of pimary and secondaty compressiotr itÌdices from literature

Reference Crigin of Wask Ty¡re of Wastel Comments
Test Surface

Area (m2)
Surcharge

Thickness (m)
Waste

Thickness (m)
Average C"' Average C.'

Anderscn et al. (

Ëverett Landfìll,
Washington

State
MSW

Averages from
extensometer dala based
on authoß inlerpretation

8.64 5.54 0.?_ o.o27

Bachus et al- (2007) 'fennessee MSW

Setdemenl plates on
surface monitored for 6

monlhs afler constnrction ol
surface surcharge

42.100

3

18

0.33

_9.0p
o.009
0-0qq ,,

- q{g_B_

__ qgls
,_ -q.! 

q 
_

,_0.9,o¿_
s.09,
0.020

Settlement plates at various
depths ìn landfill monitored

for 6 months afler
construclion of surface

surcharge, waste th¡ckness
not reporled

42,100
_ o.gi-o-

.-, 0-008 .

0_015

10,525

4,210

6

I

o 019
0.019
g.q?9

Boutwell & Fiore
(1ss4)

F¡lled early 1970s,
lefl uncovered;

MSW (Saturated)

Surcharge plaæd on
unlined MSWlnduslrial pìt,

setdement plâtes used to
monitor surfâce settiement

100 ,| 5 o.o9 0,007

199
100

t 5 0.16 0.009

5 0.19 0.012

Boìsdeß and Mitchell
(2005)

Columbia,
Missouri

MSW - filled from
1986 - 1994

Settement plate installed
7 l23l 1999i overburden
ænstant for C.,'calc

1.2192 1B

19

0.013

o 106MSW - filled frcm
1994 - 't998

Settlement plâte installed
1l17l2OO2: overburden
ænstant for C-' calc

't'l

Coduto and lJu¡tric
(leeo)

Spadra Landf¡ll,
Pomona, CA

MSW f,lled from
197&.'t 978

Monitored setliemenl at
varior.¡s depths in lãndfìll

with Sondex Tub€;
instruments installed May
.1987, mon¡tored lhrcugh
Mây 1989; report surface

C,,'here

16 o o22

22 0.021

Deutsch et al. (1994)
Ìloney Brcok,

PA
( La nch este r)

MSW -
newspapere

readable lo 1970s
I o.22

Dodt et al. (1987)
Collier Roâd

t.andf¡lll
Pontiâc, Ml

MSW and
lndustr¡al

Waste filled 1960's to 1985
(æpped); 13 acre f¡ll on top
of landnil placed 1/'ll1985 -

7''l1198lÀ'

11 tc 0.048

Sharmâ and De
(2oo7)

Nodhern
California

San Franc¡sæ
Bây Area

San Francisæ
Bay Areâ

MSW - 15 yeârs
old

Comrnerciâl

Commercial

Dump s¡nce 1930's;
san¡tary lândfill since 1 969;
500,000 m3 f¡ll places on
toe of landf¡ll; originally in

Sharma et al- (1999)
- 

È¡ìi.o ies6 - iegoÀ: -
compress¡on under self

reight of wasle; originally ir

,s-!Ð]'3(?o-qq)
Filled 1956 - 1980s;

compression under self
weight of waste; originâlly ir

SÞqrmg (2-000)

16

6

36

0.020

0.220

0.1 90



Southern
California

Southern
California

llousehold and
æmmercial

l lousehold and
commercial

Filled 1976-1978; used
sondex tubes - details in

Coduto and fluitr¡c (1990);

:tiglltiln l" "fiitï !i:9'l
Filled'1976-1974; used

sondex tubes - details in
Coduto and lluitric (1990);
or¡ginally ¡n Sharma (2000)

16

IJ

0.280

o.270

Slulgis et al. (1995) Massachusetts All Types
Filled 1954 - 1985; .- 30-5(
yrs old in lowest 1/3 and 13

30 yrs old in upper 2l3
Þ. I 2l 0.16 o.o2

Wâtts and Cha¡les
(1 se0)

Brogborough
(England) -
fìlled 1983 -

1SA7 Domeslic

Monitored setüemenl at
various depths using

magnetic extensometerl
repod active biodegradâtior

during settlèment
morì¡toring

11 o'100

Catvert
(England) -

fìlled 1S79-198{
20 0.230

Yuen and Styles
(2ooo)

Melbourne,
Austral¡a

Compos¡t¡on (dry
mass basis) =

47% ¡nert (C&D,
soil, etc.), 12%

paper, 9% plâsl¡c,
23Yo yard and fooc

+ sme text¡le,
metal and glass

Contrc¡l Cell: 150 mm da¡ly
cover and 300 mm intermin
cover every 2 m of waste

(dâyey sandy silt),
approxímatety 157o of total

volume

36.328

7 0.019

13

20

43

0.041

0.o3

0.028

Zâmiskie et al. ('1994)
Syosset landfill

- Oyster Bay,
NY

C&D, minor MSW,
- 66Yo soil

Operated from .'l 936-1976 275 17 o03 o oo35
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Volume Title Here

J.2 – Shear Strength Evaluations
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Problem Statement 
 
Determine the range of acceptable final cover shear peak strength parameters that provide a factor 
of safety against slope failure of at least 1.5 for static conditions and 1.3 under seismic conditions, in 
accordance with 35 Ill. Admin. Code Section 811.304 (d).   
 
Background 
 
The material strengths of the protective soils are based on laboratory testing.  As geosynthetics are 
manufactured products, they can be designed and/or selected to meet strength requirements.  The 
stability of the final cover is influenced by the interface shear strengths between geosynthetic 
components.  
 
This calculation is developed to identify the lowest peak shear strength that produces acceptable 
factors of safety for any potential interface within the final cover.  The most critical failure surface will 
be located between one of the following interfaces: 

- Low permeable soil layer vs. textured geomembrane; 
- Textured geomembrane vs. geocomposite; or 
- Geocomposite vs. protective soil cover layer. 
 

It is noted that all interfaces will be required to meet the minimum interface peak shear strength values 
determined in this calculation. 
         
Given 
 
 Koerner, R.M., Designing with Geosynthetics.  Prentice Hall, Fifth Edition (refer to attached 

pages). 
 

 Edil, T.B., “Seepage, Slopes, and Dams.” University of Wisconsin-Madison (refer to attached 
pages). 
 

 Caterpillar Product Brochure: “D8T – Track Type Tractor” (refer to attached pages). 
 
 Landfill design specifications for layer types, thicknesses, and material properties (refer to 

Appendix J.1). 
 
 USGS National Seismic Hazard Mapping Project found on the internet / online at 

http://earthquake.usgs.gov/research/hazmaps/design/ (A value of 0.0461g for horizontal 
acceleration — please refer to Appendix J.1). 
 

 Cross-sectional sketches of the final cover system and force diagrams of analyses (refer to 
attached pages). 

 
 
  

http://earthquake.usgs.gov/research/hazmaps/design/
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Assumptions 
   
 The final cover system includes the following components, from top to bottom: 

  
- 3-foot vegetative cover (0.5-foot vegetative support layer and 2.5-foot protective cover 

layer) 
- Double sided geocomposite drainage layer 
- 40-mil LLDPE geomembrane 
- 2-foot compacted low permeable soil layer (k < 1 x 10-5 cm/sec). 
 

 The maximum slope of the final landform is 4H:1V, therefore β = 14.04 degrees (refer to sketch). 
 

 The final cover is conservatively assumed to be saturated.  
  

 The protective cover soil layer and the final cover barrier soil layer of the final cover system are 
assumed to have a saturated density, γsat, = 130.3 pcf. 

 
 Maximum horizontal acceleration = 0.0461g (see Appendix J.1). 
 
 α = 2.64 degrees (refer to sketch). 
 
 Pore pressure remains unchanged during earthquake conditions. 
 
 The stability of the final cover system will depend on interface peak shear strengths between 

final cover system components. The most critical failure surface will be located between one of 
the following interfaces: 

- Low permeable soil layer vs. textured geomembrane; 
- Textured geomembrane vs. geocomposite; or 
- Geocomposite vs. protective soil cover layer. 
 

It is noted that all interfaces will be required to meet the minimum interface peak shear strength 
values determined in this calculation. 

 
 Internal friction angle of the final cover soil, φ = 11.8 degrees. 
 
 Wedges analyzed are shown on attached sketch in the attached pages.  Weight per liner foot 

(W) of each wedge is the cross-sectional area multiplied by the buoyant unit weight.  A unit 
width of 1 was used to determine the cross-sectional area. 

 
 Minimum required factor of safety (FS) = 1.5 (static), 1.3 (seismic), per 35 Ill. Admin. Code 

Section 811.304 (d). 
 
 A tractor load of 568 pounds per square foot (psf) over a track length of 15.25 feet was included 

in the calculation to determine the factor of safety under static conditions. It is noted that this is 
based on a Caterpillar D8T tractor load. 
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 The maximum change in elevation along the steepest slope of the final landform is 139-feet 
along the 4H:1V portion of the slope. This occurs in the northeast and northwest sections of the 
horizontal expansion. The final landform slopes vary from 4H:1V along the final landform side 
slopes to 10H:1V on the final landform plateau. 

 
 The equations on the following page were used to determine the factors of safety against slope 

failure (refer to attached sketches).   
 

Static Conditions: 
 

 
 
 
 
 
 
 

 
 
Seismic Conditions: 
 

EA = �1.0011WA
sin(β-δm+α)
sin(90°-δm) � - (Ca)(L) 

ENB = �1.0011WNB
sin�φm-α�

sin�90°-β-φm�
� 

∆E = EA- ENB 
 
    Where, 
       EA =   Force of Active Block (lb/ft) 
     ENB =   Force of Neutral Block (lb/ft) 
     WA / NB  =   Weight of soil blocks (active and neutral) (lb/ft) 
     β  =   Angle of slope 
     δm =   Mobilized interface friction angle 
     φm =   Internal soil friction angle 
     α =   Resultant angle of seismic force 
     Ca, C =   Adhesion, Mobilized Adhesion (psf) 
     L =   Length of sliding block (ft) 
 
 
The factor of safety is adjusted for the next trial based on the difference of the forces acting on the 
wedges.  As shown in the attached reference (Edil), if ΔE is negative, then the assumed factor of 
safety is too low; if ΔE is positive, then the assumed factor of safety is too high. 
 
Multiple friction angles and adhesion values for the critical interface are evaluated in spreadsheet 
calculators to determine a window of acceptable values.  For demonstrative purposes of this 
calculation, a friction angle of 21.9 degrees is selected with an associated adhesion of 0 psf.   

M
A A

M

M
NB NB

M

A NB

sin(β )E W (C )(L)
sin(90 )

sin( )E W
sin(90 )

E E E

a
δ
δ

ϕ
β ϕ

 −
= − ° − 

 
=  ° − − 

∆ = −
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Saturated Conditions Assumed for Cover Soil 
 
Calculate loading due to CAT D8T tractor (see attached Caterpillar Product Information) 
 

 Tractor Weight per Foot = Contact Pressure (P) x (Length of Tractor) 
     = 568 psf * (183.0 in x 1 ft

12 in
)  

     = 568 psf * (15.25 ft) 
     = 8,662 lb/ft 
 
Estimate the weight of the active and neutral blocks: 

WA (Seismic) = (Area) γ 
                 = (560.36 ft)(3 ft)(130.3 pcf) = 219,045 lb/ft 

WA (Static) = (Area) γ + (tractor loading)(tractor length) 
     = (560.36 ft)(3 ft)(130.3 pcf) + (568 psf)(15.25 ft) = 227,707 lb/ft 

 
WNB = (Area) γ  
       = (0.5)(12.37 ft)(3.09 ft)(130.3 pcf) = 2,491 lb/ft 
 
Calculate δM and φM assuming FS = 1.5: 
 

tan δM = 
tan(δ)

FS  → δM = tan-1 �
tan (21.9°)

1.5 �=  15.00° 

 
tan φM = 

tan(ϕ)

FS  → φM = tan-1 �
tan (11.8°)

1.5 �= 7.93° 

 
Ca = 

c
1.5 =

0 psf
1.5 = 0 psf 

 
For Static Conditions (with tractor loading), calculate ∆E for a factor of safety of 1.5: 
 

EA= �WA 
sin(β-δM)

sin(90°-δM)� - (C)(L)= �(227,707 lb/ft) �
sin(14.04°- 15.00°)

sin(90°- 15.00°) �� - (0 psf)(560.36 ft)= -3,950 lb/ft  

ENB= �WNB 
sin(φM)

sin(90°- β -φM)�  = �(2,491 lb/ft (
sin(7.93°)

sin(90°-14.04°- 7.93°) )�= 371 lb/ft   

 
∆E= EA- ENB= -3,950 lb/ft - 371 lb/ft  = -4,320 lb/ft  
 
For Seismic Conditions (no tractor loading), calculate ∆E for a factor of safety of 1.5: 
 
EA= �(1.0011)WA 

sin(β-δM+ α)

sin(90°-δM) � - (C)(L) 

    = �(1.0011)(219,045 lb/ft) �
sin(14.04°- 15.00°+ 2.64°)

sin(90°- 15.00°) �� - (0 psf)(560.36 ft)= 6,656 lb/ft  
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ENB= �(1.0011)WNB 
sin(φM-α)

sin(90°- β -φM)�  = �(1.0011)(2,491 lb/ft)(
sin(7.93°- 2.64°)

sin(90°-14.04°-7.93°) )�= 248 lb/ft   

 
∆E = EA- ENB= 6,656 lb/ft - 248 lb/ft = 6,408 lb/ft 
 
Iterate the calculation until the correct factor of safety is achieved, as shown in the following table.  
The correct factor of safety will be achieved when ∆E equals zero. 
 

STATIC CONDITIONS 
FS δM φM Ca EA ENB ∆E 
1.8 12.59 6.62 0.0 5,904 307 5,597 
1.7 13.30 7.01 0.0 3,022 326 2,696 
1.65 13.69 7.22 0.0 1,432 336 1,096 
1.60 14.10 7.44 0.0 -246 347 -592 
1.5 15.00 7.93 0.0 -3,950 371 -4,320 
1.4 16.02 8.49 0.0 -8,185 398 -8,583 

 
 

SEISMIC CONDITIONS 
FS δM φM Ca EA ENB ∆E 
1.5 15.00 7.83 0.0 6,656 248 6,408 
1.4 16.02 8.49 0.0 2,628 275 2,353 
1.35 16.58 8.80 0.0 399 290 109 
1.30 17.18 9.13 0.0 -2,003 307 -2,310 
1.2 18.52 9.88 0.0 -7,425 344 -7,769 
1.1 20.07 10.75 0.0 -13,805 388 -14,193 
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Results 
 
Multiple combinations of friction angles and adhesions were evaluated to determine the minimum 
acceptable interface peak shear strength envelope to achieve stability of the final cover using the 
calculation methodology described in the previous text. Spreadsheets of values used to generate this 
curve are attached. 
 
The acceptable combinations of peak shear strength values are shown in the graph below. It is noted 
that the grey line identifies the zone of acceptable peak shear strength values for the final cover 
system and was obtained using this analysis. 
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Cross Section of the Final Cover System (not to scale) 
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Derive Force of Neutral Block 
 
Static Conditions: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Seismic Conditions: 
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Derive Force of Active Block 
 
Static Conditions: 
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130.3 pcf 12.37 Base (ft) 3.09 Height (ft)
3 feet 12.75

8,662 pcf
139 feet
4 Horizontal : 1 Vertical 11.8 degrees

21.9 degrees

0 psf

Safety 
Factor

Slope 
(degrees)

Length of 
Slope (ft)

Lenth of 
Sliding 

Block (ft)

Weight of 
Active Block 

(Wa)

Weight of 
Neutral Block 

(Wnb)

Cover Soil 
Friction Angle 

(degrees)

Critical 
Interface 
Friction 
Angle 

(degrees)

Critical 
Interface 
Adhesion 

(psf)
Mobilized 

Adhesion (psf)

S.F. (cover 
soil friction 

angle)

S.F. 
(critical 
friction 
angle)

Active Block 
(Ea)

Neutral 
Block (Enb) Ea - Enb

1.8 14.04 573.11 560.36 227,707 2,491 12 22 0 0.00 6.62 12.59 5,904 307 5,597

1.7 14.04 573.11 560.36 227,707 2,491 12 22 0 0.00 7.01 13.30 3,022 326 2,696

1.65 14.04 573.11 560.36 227,707 2,491 12 22 0 0.00 7.22 13.69 1,432 336 1,096

1.60 14.04 573.11 560.36 227,707 2,491 12 22 0 0.00 7.44 14.10 -246 347 -592

1.5 14.04 573.11 560.36 227,707 2,491 12 22 0 0.00 7.93 15.00 -3,950 371 -4,320

1.4 14.04 573.11 560.36 227,707 2,491 12 22 0 0.00 8.49 16.02 -8,185 398 -8,583

Safety 
Factor

Slope 
(degrees)

Length of 
Slope (ft)

Lenth of 
Sliding 

Block (ft)

Weight of 
Active Block 

(Wa)

Weight of 
Neutral Block 

(Wnb)

Cover Soil 
Friction Angle 

(degrees)

Critical 
Interface 
Friction 
Angle 

(degrees)

Critical 
Interface 
Adhesion 

(psf)
Mobilized 

Adhesion (psf)

S.F. (cover 
soil friction 

angle)

S.F. 
(critical 
friction 
angle)

Active Block 
(Ea)

Neutral 
Block (Enb) Ea - Enb

1.5 14.04 573.11 560.36 219,045 2,491 12 22 0 0.00 7.93 15.00 6,656 248 6,408

1.4 14.04 573.11 560.36 219,045 2,491 12 22 0 0.00 8.49 16.02 2,628 275 2,353

1.35 14.04 573.11 560.36 219,045 2,491 12 22 0 0.00 8.80 16.58 399 290 109

1.30 14.04 573.11 560.36 219,045 2,491 12 22 0 0.00 9.13 17.18 -2,003 307 -2,310

1.2 14.04 573.11 560.36 219,045 2,491 12 22 0 0.00 9.88 18.52 -7,425 344 -7,769

1.1 14.04 573.11 560.36 219,045 2,491 12 22 0 0.00 10.75 20.07 -13,805 388 -14,193

 PGA 
2%,50yr 

(%g) (degrees)

Result. 
Force

4.61 2.64 1.0011

Cover Soil saturated unit weight =
Neutral Block Dimensions =

Cover Soil layer thickness = Length along Slope (ft)
Tractor weight =

Height of Slope =

Seismic Conditions - NO Tractor Loading

Slope (H:V) = Cover Soil Friction Angle ()  =
Critical Interface Friction Angle (d)  =

Critical Interface Adhesion (C)  =

Static Conditions - Tractor Loading

Final Cover Stability 1 of 4



130.3 pcf 12.37 Base (ft) 3.09 Height (ft)
3 feet 12.75

8,662 pcf
139 feet
4 Horizontal : 1 Vertical 11.8 degrees

15.0 degrees

50 psf

Safety 
Factor

Slope 
(degrees)

Length of 
Slope (ft)

Lenth of 
Sliding 

Block (ft)

Weight of 
Active Block 

(Wa)

Weight of 
Neutral Block 

(Wnb)

Cover Soil 
Friction Angle 

(degrees)

Critical 
Interface 
Friction 
Angle 

(degrees)

Critical 
Interface 
Adhesion 

(psf)
Mobilized 

Adhesion (psf)

S.F. (cover 
soil friction 

angle)

S.F. 
(critical 
friction 
angle)

Active Block 
(Ea)

Neutral 
Block (Enb) Ea - Enb

1.8 14.04 573.11 560.36 227,707 2,491 12 15 50 27.78 6.62 8.47 6,779 307 6,472

1.7 14.04 573.11 560.36 227,707 2,491 12 15 50 29.41 7.01 8.96 3,932 326 3,606

1.60 14.04 573.11 560.36 227,707 2,491 12 15 50 31.25 7.44 9.51 724 347 377

1.55 14.04 573.11 560.36 227,707 2,491 12 15 50 32.26 7.68 9.81 -1,032 358 -1,390

1.5 14.04 573.11 560.36 227,707 2,491 12 15 50 33.33 7.93 10.13 -2,904 371 -3,274

1.4 14.04 573.11 560.36 227,707 2,491 12 15 50 35.71 8.49 10.83 -7,029 398 -7,427

Safety 
Factor

Slope 
(degrees)

Length of 
Slope (ft)

Lenth of 
Sliding 

Block (ft)

Weight of 
Active Block 

(Wa)

Weight of 
Neutral Block 

(Wnb)

Cover Soil 
Friction Angle 

(degrees)

Critical 
Interface 
Friction 
Angle 

(degrees)

Critical 
Interface 
Adhesion 

(psf)
Mobilized 

Adhesion (psf)

S.F. (cover 
soil friction 

angle)

S.F. 
(critical 
friction 
angle)

Active Block 
(Ea)

Neutral 
Block (Enb) Ea - Enb

1.5 14.04 573.11 560.36 219,045 2,491 12 15 50 33.33 7.93 10.13 6,733 248 6,485

1.4 14.04 573.11 560.36 219,045 2,491 12 15 50 35.71 8.49 10.83 2,745 275 2,470

1.35 14.04 573.11 560.36 219,045 2,491 12 15 50 37.04 8.80 11.23 478 290 188

1.30 14.04 573.11 560.36 219,045 2,491 12 15 50 38.46 9.13 11.65 -1,921 307 -2,227

1.2 14.04 573.11 560.36 219,045 2,491 12 15 50 41.67 9.88 12.59 -7,325 344 -7,668

1.1 14.04 573.11 560.36 219,045 2,491 12 15 50 45.45 10.75 13.69 -13,696 388 -14,083

 PGA 
2%,50yr 

(%g) (degrees)

Result. 
Force

4.61 2.64 1.0011

Height of Slope =

Seismic Conditions - NO Tractor Loading

Slope (H:V) = Cover Soil Friction Angle ()  =
Critical Interface Friction Angle (d)  =

Critical Interface Adhesion (C)  =

Static Conditions - Tractor Loading

Cover Soil saturated unit weight =
Neutral Block Dimensions =

Cover Soil layer thickness = Length along Slope (ft)
Tractor weight =

Final Cover Stability 2 of 4



130.3 pcf 12.37 Base (ft) 3.09 Height (ft)
3 feet 12.75

8,662 pcf
139 feet
4 Horizontal : 1 Vertical 11.8 degrees

7.7 degrees

100 psf

Safety 
Factor

Slope 
(degrees)

Length of 
Slope (ft)

Lenth of 
Sliding 

Block (ft)

Weight of 
Active Block 

(Wa)

Weight of 
Neutral Block 

(Wnb)

Cover Soil 
Friction Angle 

(degrees)

Critical 
Interface 
Friction 
Angle 

(degrees)

Critical 
Interface 
Adhesion 

(psf)
Mobilized 

Adhesion (psf)

S.F. (cover 
soil friction 

angle)

S.F. 
(critical 
friction 
angle)

Active Block 
(Ea)

Neutral 
Block (Enb) Ea - Enb

1.8 14.04 573.11 560.36 227,707 2,491 12 8 100 55.56 6.62 4.30 7,498 307 7,191

1.7 14.04 573.11 560.36 227,707 2,491 12 8 100 58.82 7.01 4.55 4,702 326 4,376

1.60 14.04 573.11 560.36 227,707 2,491 12 8 100 62.50 7.44 4.83 1,553 347 1,206

1.55 14.04 573.11 560.36 227,707 2,491 12 8 100 64.52 7.68 4.99 -201 358 -559

1.5 14.04 573.11 560.36 227,707 2,491 12 8 100 66.67 7.93 5.15 -2,027 371 -2,398

1.4 14.04 573.11 560.36 227,707 2,491 12 8 100 71.43 8.49 5.52 -6,133 398 -6,532

Safety 
Factor

Slope 
(degrees)

Length of 
Slope (ft)

Lenth of 
Sliding 

Block (ft)

Weight of 
Active Block 

(Wa)

Weight of 
Neutral Block 

(Wnb)

Cover Soil 
Friction Angle 

(degrees)

Critical 
Interface 
Friction 
Angle 

(degrees)

Critical 
Interface 
Adhesion 

(psf)
Mobilized 

Adhesion (psf)

S.F. (cover 
soil friction 

angle)

S.F. 
(critical 
friction 
angle)

Active Block 
(Ea)

Neutral 
Block (Enb) Ea - Enb

1.5 14.04 573.11 560.36 219,045 2,491 12 8 100 66.67 7.93 5.15 6,650 248 6,402

1.4 14.04 573.11 560.36 219,045 2,491 12 8 100 71.43 8.49 5.52 2,614 275 2,339

1.35 14.04 573.11 560.36 219,045 2,491 12 8 100 74.07 8.80 5.72 394 290 104

1.30 14.04 573.11 560.36 219,045 2,491 12 8 100 76.92 9.13 5.94 -2,018 307 -2,324

1.2 14.04 573.11 560.36 219,045 2,491 12 8 100 83.33 9.88 6.43 -7,427 344 -7,771

1.1 14.04 573.11 560.36 219,045 2,491 12 8 100 90.91 10.75 7.01 -13,831 388 -14,218

 PGA 
2%,50yr 

(%g) (degrees)

Result. 
Force

4.61 2.64 1.0011

Height of Slope =

Seismic Conditions - NO Tractor Loading

Slope (H:V) = Cover Soil Friction Angle ()  =
Critical Interface Friction Angle (d)  =

Critical Interface Adhesion (C)  =

Static Conditions - Tractor Loading

Cover Soil saturated unit weight =
Neutral Block Dimensions =

Cover Soil layer thickness = Length along Slope (ft)
Tractor weight =

Final Cover Stability 3 of 4



130.3 pcf 12.37 Base (ft) 3.09 Height (ft)
3 feet 12.75

8,662 pcf
139 feet
4 Horizontal : 1 Vertical 11.8 degrees

0.0 degrees

151.8 psf

Safety 
Factor

Slope 
(degrees)

Length of 
Slope (ft)

Lenth of 
Sliding 

Block (ft)

Weight of 
Active Block 

(Wa)

Weight of 
Neutral Block 

(Wnb)

Cover Soil 
Friction Angle 

(degrees)

Critical 
Interface 
Friction 
Angle 

(degrees)

Critical 
Interface 
Adhesion 

(psf)
Mobilized 

Adhesion (psf)

S.F. (cover 
soil friction 

angle)

S.F. 
(critical 
friction 
angle)

Active Block 
(Ea)

Neutral 
Block (Enb) Ea - Enb

1.7 14.04 573.11 560.36 227,707 2,491 12 0 152 89.29 7.01 0.00 5,207 326 4,881

1.6 14.04 573.11 560.36 227,707 2,491 12 0 152 94.88 7.44 0.00 2,075 347 1,728

1.55 14.04 573.11 560.36 227,707 2,491 12 0 152 97.94 7.68 0.00 360 358 2

1.50 14.04 573.11 560.36 227,707 2,491 12 0 152 101.20 7.93 0.00 -1,467 371 -1,837

1.4 14.04 573.11 560.36 227,707 2,491 12 0 152 108.43 8.49 0.00 -5,518 398 -5,916

1.3 14.04 573.11 560.36 227,707 2,491 12 0 152 116.77 9.13 0.00 -10,192 430 -10,622

Safety 
Factor

Slope 
(degrees)

Length of 
Slope (ft)

Lenth of 
Sliding 

Block (ft)

Weight of 
Active Block 

(Wa)

Weight of 
Neutral Block 

(Wnb)

Cover Soil 
Friction Angle 

(degrees)

Critical 
Interface 
Friction 
Angle 

(degrees)

Critical 
Interface 
Adhesion 

(psf)
Mobilized 

Adhesion (psf)

S.F. (cover 
soil friction 

angle)

S.F. 
(critical 
friction 
angle)

Active Block 
(Ea)

Neutral 
Block (Enb) Ea - Enb

1.6 14.04 573.11 560.36 219,045 2,491 12 0 152 94.88 7.44 0.00 9,774 224 9,550

1.5 14.04 573.11 560.36 219,045 2,491 12 0 152 101.20 7.93 0.00 6,232 248 5,985

1.40 14.04 573.11 560.36 219,045 2,491 12 0 152 108.43 8.49 0.00 2,181 275 1,906

1.35 14.04 573.11 560.36 219,045 2,491 12 0 152 112.44 8.80 0.00 -66 290 -356

1.3 14.04 573.11 560.36 219,045 2,491 12 0 152 116.77 9.13 0.00 -2,492 307 -2,799

1.2 14.04 573.11 560.36 219,045 2,491 12 0 152 126.50 9.88 0.00 -7,945 344 -8,288

 PGA 
2%,50yr 

(%g) (degrees)

Result. 
Force

4.61 2.64 1.0011

Cover Soil saturated unit weight =
Neutral Block Dimensions =

Cover Soil layer thickness = Length along Slope (ft)
Tractor weight =

Height of Slope =

Seismic Conditions - NO Tractor Loading

Slope (H:V) = Cover Soil Friction Angle ()  =
Critical Interface Friction Angle (d)  =

Critical Interface Adhesion (C)  =

Static Conditions - Tractor Loading

Final Cover Stability 4 of 4
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taì

the same as that described in Section 2.7.4 using geotextiles. High strength geotextiles

and geogrids are competitive in this particular application. The technique is considered

very appropriate when stone columns are used as the ground moclifìcation technique.

Sometimes the stone Çolumns are actualiy contained in a geogrid enclosure, which ap-
pears to be a growing application [56].

3.2"7 Ve¡reer Cover Soils

Whenever a liled slope (geomembLane, GCL, or cornpacted clay) is covered with soil,
a stability calculation should be made to assess the potential for sliding failure of the
soil on the barrier layer. Three situations come to mind: (1) landfill liners with leachate
collection sand or gravel above them until such time that the solicl waste acts as a pas-

sive resistance restraint; (2) surface impoundment liners where the cover soil is placed

over the geomembrane to shield it from ultraviolet light, heat degradation, and equip-
ment damage; and (3) landfìll covers that have topsoil and protection soil placed over
the geomembrane. In all cases the soil layer is relatively thin (0.3 to 1,.0 rn), hence the

sliding stability of such a veneer of cover soil is the issue.
Due to the typically low shear strength of the covering soil to the liner material,

numerous stability problems have arisen. The driving forces creating the instability are

gravitational forces, equipment loads, surcharge loads, seepage forces, and/or seismic

forces. Each must be carefully considered in the context of the site-specific conditions.
Koerner and Soong [57] have analyzed the general situation through the use of

limit equilibrium and a finite slope model, as shown in Figure 3.22. Consider a cover

soil placed directly on a geomembrane (or other barrier layer) at a slope angle B. Tho
discrete zones can be visualized, as shown in Figure 3.ZZa.There is a small passive

wedge near the toe of the slope resisting a long thin active wedge extending the length
of the slope. It is assumed that the cover soil is of uniform thichness and constant unit
weight. At the top of the slope or at an intermediate berm, we anticipate that a tension
crack in the cover soil will occur, thereby breaking continuity with the remaini-ng cover

soil at the crest.
Resisting the tendency for the cover soil to slide is the interface friction and/or

adhesion of the cover soil to the specific type of underlying geomembrane. The shear

strength values of ð and co must be obtained from a laboratory direct-shear test, as de-

scribed earlier. Note that the passive wedge is assumed to move on the underlying
cover soil so that the shear strength parameters þ and c, which come from soil-to-soil
fi-iction tests, will also be required.

By taking free trodies of the passive and active wedges with the appropriate
forces being appliecl, the formulation for the factor of safety results. The resulting
equation is not an explicit solution for the FS, and it must be solved using the quadrat-
ic equation. The complete development of the equation is given in [57]. Other ap-

proaches are found in Giroud and Beech [58], Koerner and Hwu [59], and Thiel and

Stewart [60].
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gBZ Designing with Geogrids Chap. 3

The expression for determining the factor of safety, considering the active weclge,

can be derived as foll.ows:

"/r 1 tanB\
WA:"th"\h-rt,rg- 2 )
Nn: W¡cos S

/h.\
C, : c"(t - ,_ ß/

(3.ls)

(3.16)

(3.17)

(3.18)

(3.1 e)

(3.20)

By balancing the forces in the vertical direction, the following formulation results:

E¿ sin þ : Wt- N¿ cos P - 
t,4t"* agsit 

P

Hence the interwedge force acting on the active wedge is

(FS)(W'¿ - N¿cos 9) - (N¿tan ô + C") sin ß
A* sin p(trS)

The passive wedge can be considered il a simiiar mannel':

"vh2Ttr/:'"P sin2B
l'{p : Wp I- Ep sin B

^ (.)(t')
- sinB

(FS)2+b(FS) +c:o

a: (W1 - Nacos p)cos B,

b : *l(W.n- iy'¿cos B) sinBtan$ * (N¿tàn ô + C,)

sin B cos B * sin ß(C + W, tan þ)], and

c : (N¿ tan ô + C") sinz p tan $

By balancing the forces in the horizontal direction, the following formulation results;

C + N¡tan$
E¡cosB:

Hence the interwedge force acting on the passive wedge is

C + WptanþE"=m
c

By setting E¡ : Er,, the following equation can t"re arrangecl in the form of

axz + bx l- c : 0, which in out case, using FS values' is

where

(3.21)

Q.22)

G.23)

Q.24)



ap.3

:dge,

3.1s)

3.16)

s.17)

ì:

(3.18)

(3.1e)

(3.20)

:sults:

rm of

(3.21)

Q.n)

(3.23)

Q-24)

Sec. 3.2 Designing for Geogrid Reinforcement

Ths resurting FS.,varue is trren obr ainedlro ^ 
H;ng 

equation :

FS: ,,

where (in Figure 3.22a andin the above analysis)

Wa = total weight of the active wedge,

Wp = total weight of the passive wedge,

N.t = effective force normal to the failure plane of the active wedge,

N¡ = effective force normal to the failure plane of the passive wedge,

T = unit weight of the cover soil,

h * thickness of the cover soil,

L = length of slope measured along the geomembrane,

B = soil slope angle beneath the geomembrane,

Ö = friction angle of the cover soil,

ô = interface fliction angle between cover soil and geomembrane,

Co = adhesive force betweer cover soil of the active wedge and the

geomernbrane,

ca = adhesion between cover soil of the active wedge and the geclmembrane,

c = cohesive force along the failure plane of the passive wedge,

c = cohesion of the cover soil,

EA = interwedge force acting on the active wedge frorn the passive wedge,

Ep = interwedge force acting on the passive wedge from the active wedge, and

FS = factor of safety against cover soil sliding on the geomernbrane

'When the calculated FS value lalls below 1'0, a stability failure of the cover soil sliding

on the geomembrane is to be anticipated.Thus a value greater than 1.0 must be target-

ed as b"eing the minimum factor of safety. How much greater than 1'0 the FS value

should be is a design and/or regulatory issue. Example3'L2 illustrates the procedure'

Example 3.tr-2

Given a cover soil slope of fl : 18'+' (i'e' 3F-to-tV)' t - 30 m' å = 900 mm'

,:ttkN/rn3,c:0,0:30",ro:0,ô:l8o,determinetheresultingfactorof safety'

Solufion:

W¡:

383

(3.2s)

^/L 1 tanB\
"th'\¡-.trß- , )

^/ 30 I tan 18.4\
= (18.0)(0.90)'[o* - 

,ir., rs/ - 2 )
: 14.s8(33.3 - ì.tt - o.tt¡

= 437 kN/m
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Ãf ghe eupslonc is mrde in a cohesive ruåterial (contnining clny nnd sih)" the fnilure

i usu&lly dcepr at d Uk* ûomdonal slips ns shown in liq. 2. "I!q_{onq-tem (prior to waste

f,rlling ånd efrer wÊ.sre filting) snd ùe cnd-of*excavadon stability have ¡o bc a¡aty¡e{
sepnrerely" Ttre formcr rËquires an effective stress enelysis using d.rained (effeedve)

srrength pemr¡¡e[ers (t'" e'] and ¡he later a tottl stress enelysis ltsing undrnined (totnl]

srrengah perarnerËrs (e", usually ôu * t) determår¡ed on undisturbed samples of ¡he

rnatcrials" Typicalty" a ñnire stope annlysis using n method of slices such as the rnodifìed
Bishop merhod is usçd for rt¡e srabitity analysis- The total suess analysis ean be perfonned
nlso wi¡h the simplen'cilct¡tar sre rneihod- Ttre position of the failure surfacc ås unknown
ænd deter¡nined tiy a grial nnd error me[hçd. "]fhere er-e aortrp-¡rter progrerns uvailnble for
slope smbiliry ana-lysis @osseher" 1990). flrnrt soludons for simple slopcs using the finite
stope analysis are prwvided ir¡ Appendix A.

$en¡¡¡ Sflopes

Sünee ke'r¡ûs e¡"€ çon$trû¡cted by cornflscring seleered earthen rnatcrials, rhc
charaate"rtuatïon of sbe nxåt€ríels üs m¡eh sinryler then tlË çüß" The d-oFconstructio¡¡ arud

the long-mrm artalyses mn bc mede in a'roa¡rner címilar &o úe 64ffi desÕrikd for eut
slopcs. Thn end*slf-cCInsmmion smbiliry äs [ikely to bc cnore c¡'irieal úian rhe long-renn
stabiliry" The sremgth paraneter$ are determined on compacred speein,ens of the borrow

rnateríüls, i.e"" S¡¡" e, and S', e'"

COVER SOTT. S"TABTI.TT'V

The usual eüver ssit üs a rela,tÍvely rhin kyer of soit of eitbm'unif'o¡m tldekness or
tnpcred nhickness" Wsl.*en alay eovers are placed on sidc slopes" rhøy sometimes fai! by
slurnping- The aemrrnulated soil gruhers er thc tCIe of thc slope" Thís m¡¡¡e sïtustïon üs c'¿e n
qÌore ept to oefi¡r for cover soils ptaeed on geosyntheries,. whieh arc ånvariably lower in
frictisnåf rcsista¡æ.s&a& &e srbstrase soûIs f¡um whieh the stro¡re itsÕlf is f@ued.

The fnilwe of eover s¿iils sviú¡ n¡nifom depth is basÍeany e surfece raveting rype of
faih¡re along tÏ¡e åneerfaæ as d¡owa ñn ffig- 3 and cnn k ånelyzÕd by an infinire slope
analysis uslng ùe following erynessìon f'æa mfety facræ

F = (m &* pl [t-{î*h/d) ***'ÍU 
G)

where &is nhe ü¡¡tcrface frietion (ktwee*¡ ahe geosynrt¡e¡ie and ee¡ver soil or ùe in siru soilX
nhn othcr tcnns ere &s deffined kfore in Fãp å, The erisåc&l peremetçrs are rhe ünterfnce
frimion angle or she shear sueng¡h between che $oil sad tlæ geosynthetie" rhe åncli¡¡ation of
slopc" n¡ld she seepege forces (due no in{iltr-ating ì#ater ûr rapid drnw dowr¡ of reservoir
levels).

T'o alleviace tlre slumping of oover soils rlown slope, ie is quim ürlrnrnon [o çonstrucl
the¡n with e &apcro i-e." ehicker at rhe bottorn and gradually ttrinner going toward the rop as
shown ün Fîg- 4- The stnbility cnn l¡e nnalyred using a wedge stabiliry r¡Ìethod ns described
in Appendix B"

SLOPE [.XNËR ST/{ßILITY

Pnineipn! stiding surfaees in tnr¡dfälls often coineúde within me rnutrci-layer liner
' system trndcrlying rhe wnsref-rll. The Kettle¡nan Ï{ills w&stô lsadfiül slide in Cslifomia

occurrrd in this fashion in t988. T'he f'or¡ndndon soil incåuding tþ¡e cut slopes is usunlly



-,Õh smonBer úran rhe critical liner-sysrern interfaces bec¡use the set¡len¡enr consïdersdons

.aãily Oicúre selecdon of sites witlicompetent foundation soils. Thsre is sorne cvidence

.na'idlari"ely steep slopes of tuigh rcfuse fdls also do not f&il in deep mtadonul slides if
iirão * fou¡idc¿ on f¡rnr foundaiions. Therefore" &he [iner-systcm ínterfaccs beco¡ne ll¡e

äo"sr crirical stip zone. The interfnces may be: ([) between geomeunbrane liner nnd

eeorexritc or geonet layer, (?) hwtween geomènrbrane liner nnd conrpncted clay liner, a¡ld

f3) t *r***n georextile-or geonaernbryqeand grmulnn layer" The interfaccs krwccr¡ tl¡ese

mfuerials nre en¡racter¡zed-by tow f¡ic-tional resistance. "iTre fricrional resism¡rce is affected
by various properties inetuding degree of potistdng (of geomernbr¿ne by geotextile with
ipcrensing Àheãr displaeenrenr) and whether rhe ånterfaces &rc w€ß or ùy" 1ï¡e i¡¡¡erfaee

srrengt&r f¡roperties cnn be evaluated by use of laboratory direct shear or pullout tests
(lu,[irchelt er al, 1990).

Fallure by Süüdüng oxr Ï-imer Tn&erfnces

T'he stabíliry nnalysis for sliding along planar li¡¡er in¡erfaee surfuces ns $how¡t in
trig" 5 ea¡¡ be perforured usinrg n wedge stnbitity ¡r¡ethcd as given in Áppendix B. The
analysis of Kenlennan F{ills waste låadffitl slide by t&ris npproaeh provìded n neasormbtre

esrinmre sf ¡he failme based on rhe intarfaee s&¡ear srengdß rxlcüs$red in ghs lakratory"
Three-dinrer¡sional effects wme found to lower safety fnctors by l0 ¡o l59b (Seed çt nl""
1990).

Fañlure wñth Lñnen Ful'tout or Break

[m ghe georænabranc lincd resersoirs or üandfills, the liner comcs up fronr the
honom of eï¡e pie, eovering tlre sidc slopes, cll€e xuaninË @vsr rhe ¡op a short distanee" [t
_qften nermieetes vffiricsl¡y down ün nn nclchor tr€n€h as shown im Fig" 6"

The stress generated in tf¡e geomernbmne" o, for a givcn length of ru:rout, tr o, and
e¡cnch depth, d¡" Çån be obnained from rhe fotlowing ex¡rression:

6-
N"ffi õ * 2K;$o{de*0"5 etJ sån ô+ zi(d"*d*)b mn ô

t {cos Þ 
* sin p ran ö)

wherç

* the georne¡l¡brane thiekness

Þ * tlrc slope nlgle

ô = ¡he interface friction angle

dc = tlre depth of cover st¡il

t¡ * che wid¡h of ueneh

'{ = t}¡e unit weight o[ cover and trench soi]

Ko = ¿'r" lateral eocfficient of eartil in rer¡ch (it can hle taken as 0"5)

The snfety fnc{or, F" against pullout or bre¿k calr L¡e corr¡pute{i frûm

(3)



T : qrmil ìe,eight of'soil

yw : ¡¡nit weight. cf
$/&ter

@ : frietion nngle of soil

Fig" 1. trdealiued ïnfimire SloBe ,{mnlysis

trig. 2. Varär¡us Types of Finlte Slope Feiluses
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WEDGE fvlETl¡OD OF SLO!'Ë ST'Â[IÍ{-[TV ANAÍ.ïS¡S
Xf*{ WIT.STE ÐlSPOSrlL

. .nis n¡etho<! thc ¡rolential slitling ¡n¿ss ìs rcparatcd into a scrics o[ wcd6cs and tlrc Ìrcrt¡cal and horiþntal forcc

equilibrlum of each wcclgc is considcrcd in turr¡. This.mclhod is rnost appropriatc lor conclit-¡sns wherc the

f¡s¡lurc surfscc ean bc ap¡rrorirnnted lry a scrics of planar surfaccs- For analysls try thc we clgc mcShodo the mass

elÐvr tlìe lrial slip *urfacc is dividcd by vertical lincs into a numhcr o[ wcrlge<- T]rc sidc forcc transmitted acros
E&¡o ãnterfare trctw¡ccn any two wcdgcs is not known t¡ut an assunrption rcgarding its incllnation murt bc nradc-

Thc arsurnption tt¡at lhc sidc forc*s t¡ctwi.cn wcdgcs arc horir¡ntal is conscrvative with an crûor for most casci

mö r¡¡orc thun 1596" Expcricncc indicatcs that assumin6 an ir¡clination o[ lO to 15 dcgrccs from (he horizc¡ntal

aesually givcs a'co-sonablc rcsults- The faclor o[ r,afcty" [t (dcÍincd as thÇ ral¡o hctwcen¡ thc shcar strcngth and ¡hc

s$¡ear strass rcquired for cquilibriunr), is calcutatcd by trlal-enrX-crror. A value of F is assurned" and then
elrccked 8o determine íl ¡he shcar resistance along the failure $urfäcc rerh¡ced by this F satlsfics equilibrium.
åf nor. a nçw trial is initiated wi[h ar¡othcr açsurncd safcty Íactor. "l[¡c analysis can hc pcrformed either
graphiçålly or numerically"

Tw cor¡¡rnon eåst$ esoo¡¡nlcrËd ia waste fispoaal wüich ea¡¡ bc anal)æ*J by ehe wrcdge mcthrd erc prc$€rued
&y o* of ¡!¡e nr¡mreei¿al rneihod. I-hcs¿ ca¡cs tr¡rx¡lvc thc sratrility a|ong a tincr and Sapercd deph soål ûwc{ es

slrm¡¡n in Fîgure 8[ and Íl? Tt¡e rleps are as follov¡s:

I. De.fine a tria{ slip surfaec, tn thesc ûwo cascs it is primarily along ghe' s¡]il or wastç and liner
intçrface-

L þ¡vide the m;¡çs al¡ow the slip surface ínlo wulges- trn these twt) cãscq the didrng snåss "rs

el;vidcd inüo an acfhnc wnedgc and a ncutra! t lock-

3. Calcut¡le che wcight Elteaefi wcrlgc Tbis analyris Ls a ¡wodõmensiona! analysis and the s{åbi[ity
o[ a t¡r¡it length of w¡atcri¡l along the rlope is c¡nsi¿lcrcd. Ttrcre{orc, the væig}rt of eceå urcdge
ãs i¡s crms-¡ecriooal a¡e¡ (timx unil lcngth) timcs rhe unit wcight of úc stiding mas:"

4- Assurdrc a value o[ facrsr o[ safety, F anrl ealculatc t]¡c erial valus$ of mobili¿ed frïoion angle
along she slip surfa-ce" Ç, (rc¡¡Ilwaste*lincr fricr"¡on angle) m Ø* (*or1-soil lrixrio¡¡ angle) us¡eg
t he following del-r¡¡hions

^ ranõ
hn òm= T-

knó
tan S*= *F'

d
J.

6.

'1

.Assurnc shc õncli¡ration of {hc force eeling È}e[$ñÈen thc aetåvc wedge and [t¡e ne'utral block" cc
For ghe tåWrcd elepth oowr xoil, a ersy bc ascurned pårüllel {o eo1&r *oil slop" Oahenwise,

ä$surne a value beiwcen 0 " ?0'"

T"-lsing thc cquations givcn in !:lgurx tst and Bl calculate tlrc forcc lrom nc¡¡tral block acting
on actiuc wedgc, E,, ud thc fo¡æ from aaivc wctlgc actång on $cùtrsl blocf., hB from tt¡c
forcc cquilitrriu¡n of c¡ct¡ btock- Thcsc Íorct< arc cqteal in rnagnitude oppocite in dircaion at
cqu'rlibriurn. Nolc rhat tt¡c frãcr'¡t¡n is s¡ol¡ili:c<l in pro¡r.ortion to thc e(tùlmed F along the stip
surÍacc; thercforc" thcrc may hc a slillcrcncc, ôE in chc calculnßcd rnagnitudcs of Ç antl Frou-

Plot ôË, vcrsus assurncd F.

Assunxe a ¡¡ew F and repcat stc¡x 6 and 7. Try additionrl values of F until AE ìs negtigibly
small. This v¡Nuc o[ F ir thc corrcct eåfcly fâdor-

Tnt}k\wdg



n2

wms

M**K
(Pgn

b.eË,cj1ç_ftg* A LÐcK*

r:*$Jb

AË

a. rhJ urçç

"t*

Õ

T:\t c(J -l \¡wv€ (J

ËA
siø*. {no"+$(*Þ-t d'"')

&*o ],, l-= ryt

Ac"¡tuF ßu-Pet1-

sù^ (p * 6*)

S(cr

6-.{3
-rytÞl-rr

AL-.

;urc tsI" t{edge nnalysÍs as applfed ro rnpered depclr soll cover.





 

 

D8T 
Track-Type Tractor 

Engine Engine (continued) 

Engine Model Cat® C15 ACERT™ 

Emissions U.S. EPA Tier 4 Final/EU Stage IV/ 
Japan 2014 (Tier 4 Final)/ 
Korea Tier 4 Final 

Engine Power (Maximum) 

SAE J1995 271 kW 363 hp 

ISO 14396 268 kW 359 hp 

ISO 14396 (DIN) 364 hp 

Net Power (Rated) 

ISO 9249/SAE J1349 233 kW 312 hp 

ISO 9249/SAE J1349 (DIN) 317 hp 

Net Power (Maximum) 

ISO 9249/SAE J1349 252 kW 335 hp 

ISO 9249/SAE J1349 DIN 343 hp 

Operating Weights 

Standard 39 420 kg 86,900 lb
 

LGP 37 420 kg 82,496 lb
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D8T Track-Type Tractor Specifications
 

Engine
 

Engine Model C15 ACERT 

Engine Power (Maximum*) 

SAE J1995 271 kW 363 hp 

ISO 14396 268 kW 359 hp 

ISO 14396 (DIN) 364 hp 

Net Power (Rated**) 

ISO 9249/SAE J1349 233 kW 312 hp 

ISO 9249/SAE J1349 (DIN) 317 hp 

Net Power (Maximum*) 

ISO 9249/SAE J1349 252 kW 335 hp 

ISO 9249/SAE J1349 DIN 343 hp 

Bore 137 mm 5.4 in 

Stroke 172 mm 6.75 in 

Displacement 15.2 L 928 in3 

*Engine speed 1,700 rpm 
**Rated speed 1,900 rpm 
• Net power advertised is the power available at the fl ywheel when 

the engine is equipped with fan, air cleaner, muffler, and alternator. 
• No derating required up to 3566 m (11,700 ft) altitude, beyond 

3566 m (11,700 ft) automatic derating occurs. 
• All non road Tier 4 Interim and Final, Stage IIIB and IV, Japan 

2011 and 2014 (Tier 4 Interim and Tier 4 Final) and Korea Tier 4 
Final diesel engines are required to use only Ultra Low Sulfur 
Diesel (ULSD) fuels containing 15 ppm (mg/kg) sulfur or less. 
Biodiesel blends up to B20 (20% blend by volume) are acceptable 
when blended with 15 ppm (mg/kg) sulfur or less ULSD. 
B20 should meet ASTM D7467 specification (biodiesel blend stock 
should meet Cat biodiesel spec, ASTM D6751 or EN 14214). 
Cat DEO-ULS™ or oils that meet the Cat ECF-3, API CJ-4, 
and ACEA E9 specification are required. Consult your OMM 
for further machine specific fuel recommendations. 

• Diesel Exhaust Fluid (DEF) used in Cat Selective Catalytic 
Reduction (SCR) systems must meet the requirements outlined 
in the International Organization for Standardization (ISO) 
standard 22241. 

Service Refill Capacities
 

Fuel Tank 627 L 165 gal 

DEF Tank 24 L 6.3 gal 

Cooling System 86 L 22.7 gal 

Engine Crankcase* 38 L 10 gal 

Power Train 155 L 41 gal 

Final Drives (each) 12.5 L 3.3 gal 

Roller Frames (each) 65 L 17.2 gal 

Pivot Shaft Compartment 40 L 10.6 gal 

Hydraulic Tank 75 L 19.8 gal 

*With oil fi lter 

Weights 

Operating Weight 

Standard 39 420 kg 86,900 lb 

LGP 37 420 kg 82,496 lb 

Shipping Weight 

Standard SU Blade 30 070 kg 66,300 lb 

LGP 31 160 kg 68,700 lb 

• Operating Weight – Standard: Includes hydraulic controls, blade, 
tilt cylinder, coolant, lubricants, 100% fuel, ROPS, FOPS cab, 
SU-Blade, Single-Shank Ripper, 610 mm (24 in) MS shoes, 
and operator. 

• Operating Weight – LGP: Includes hydraulic controls, blade, 
tilt cylinder, drawbar, coolant, lubricants, 100% fuel, ROPS, 
FOPS cab, SU-Blade, 965 mm (38 in) MS shoes, and operator. 

• Shipping Weight – Standard: Includes coolant, lubricants, 
20% fuel, ROPS, FOPS cab, and 610 mm (24 in) MS shoes. 

• Shipping Weight – LGP: Includes coolant, lubricants, 20% fuel, 
ROPS, FOPS cab, and 965 mm (38 in) MS shoes. 
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D8T Track-Type Tractor Specifications
 

Dimensions 
All dimensions are approximate.

3 

7 

1 4 6 

2 5 

  

1 Track Gauge 

2 Width of Tractor 

Over Trunnions 

Without Trunnions (Standard shoe width) 

3 Machine Height**, from Tip of Grouser 

Exhaust Stack 

EROPS (to top of railing) 

4 Length of Track on Ground 

5 Length of Basic Tractor 
(tag link trunnion to tip of rear grouser) 

With the following attachments add: 

Ripper – Single Shank (with tip at ground line) 

Ripper – Multi Shank (with tip at ground line) 

SU Blade 

U Blade 

A Blade (not angled) 

A Blade (angled 25 degrees) 

Drawbar 

6 Height of Grouser 

7 Ground Clearance 

Standard 

2083 mm 82.0 in 

3057 mm 120.4 in 

2693 mm 106.0 in 

3472 mm 136.7 in 

3566 mm 140.4 in 

3206 mm 126.2 in 

4647 mm 183.0 in 

1519 mm 59.8 in 

1613 mm 63.5 in 

1844 mm 72.6 in 

2241 mm 88.2 in 

2027 mm 79.8 in 

3068 mm 120.8 in 

406 mm 16.0 in 

78 mm 3.1 in 

613 mm 24.1 in 

Non-Suspended 

2083 mm 82.0 in 

3057 mm 120.4 in 

2693 mm 106.0 in 

3463 mm 136.3 in 

3575 mm 140.7 in 

3258 mm 128.3 in 

4647 mm 183.0 in 

1519 mm 59.8 in 

1613 mm 63.5 in 

1844 mm 72.6 in 

2241 mm 88.2 in 

2027 mm 79.8 in 

3068 mm 120.8 in 

406 mm 16.0 in 

78 mm 3.1 in 

606 mm 23.8 in 

LGP* 

2337 mm 92.0 in 

3311 mm 130.4 in 

3302 mm 130.0 in 

3295 mm 129.7 in 

3566 mm 140.4 in 

3206 mm 126.2 in 

4647 mm 183.0 in 

N/A 

N/A 

1844 mm 72.6 in 

N/A 

N/A 

N/A 

406 mm 16.0 in 

78 mm 3.1 in 

613 mm 24.1 in 

**Standard shoe width of D8T LGP with non-suspended undercarriage is 965 mm (38 in). 

**When Cat Grade Control 3D antennas are installed, overall machine height increases by approximately 82 mm/3.2 in. 
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Problem Statement  
 
Determine the range of acceptable liner and leachate collection system peak shear strength 
parameters that provide a factor of safety against slope failure prior to waste placement, in 
accordance with 35 Ill. Admin. Code Section 811.306 (b).   This regulation requires factors of safety 
of at least 1.3 for static conditions and 1.0 under seismic conditions.  
 
It is noted that this range may not be acceptable for global stability analyses after waste placement.  
The range for global stability is evaluated in a subsequent calculation.  Please refer to Appendix J.2-
E for a shear strength window that meets all landfill design requirements.   
 
Background 

The material strengths of earthen layers (recompacted clay liner, granular drainage layer) are based 
on laboratory testing.  However, as geosynthetics are manufactured products, they can be designed 
and/or selected to meet strength requirements.  The stability of the liner and leachate collection 
system is influenced by the interface shear strengths between geosynthetic liner/leachate collection 
system components.  
This calculation is developed to identify the lowest peak shear strength that produces acceptable 
factors of safety for any potential interface within the liner and leachate collection system prior to 
waste placement.  The interfaces that are considered include the following: 

- Geotextile to granular drainage layer; 
- Geotextile to geomembrane; or 
- Geomembrane to low permeable earth liner. 
 

It is noted that all interfaces will be required to meet the minimum interface peak shear strength values 
determined in this calculation. 
      
Given 
 
 Landfill design specifications for layer types, thicknesses, and material properties (refer to 

Appendix J.1). 

 Koerner, R.M., Designing with Geosynthetics.  Prentice Hall, Fifth Edition (refer to attached 
pages). 

 Edil, T.B., “Seepage, Slopes, and Dams.” University of Wisconsin-Madison (refer to attached 
pages). 

 Caterpillar Product Information, 836K Landfill Compactor (refer to attached pages). 

 Landfill design specifications for layer types and thicknesses. 
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 Cross-sectional sketches of liner and leachate collection system and force diagrams of analyses 
(refer to attached pages). 

Assumptions 
  
 Liner and leachate collection system in the vertical and horizontal expansion sideslopes 

includes (assumed to be worst case scenario), from top to bottom: 
 

• 8-oz/yd2 non-woven geotextile filter 
• 1-foot granular drainage layer (k ≥ 1x10-3 cm/sec) 
• 12-oz/yd2 non-woven cushion geotextile 
• 60-mil HDPE textured geomembrane 
• 5-foot low permeability earth liner (k < 1x10-7 cm/sec)  

 
 Slope of the proposed liner sideslopes is 3H:1V, therefore β = 18.43 degrees. 

 The granular drainage layer is conservatively assumed to be saturated. 

 Saturated unit weight of granular material, γsat, = 130 pcf. 

 Buoyant unit weight of granular material, γb = γsat - γw = 130 - 62.4 = 67.6 pcf. 

 Maximum horizontal acceleration = 0.0461g (reference Appendix J.1). 

 Pore pressure remains unchanged during earthquake conditions. 

 Internal friction angle of the low permeable earth liner, Φ = 11.8 degrees. 

 The material strengths of earthen layers (recompacted clay liner, granular drainage layer) are 
based on laboratory testing.  As geosynthetics are manufactured products, they can be 
designed to meet strength requirements.   

 Wedges analyzed are shown on attached sketch.  Weight per liner foot (W) of each wedge is 
the cross-sectional area multiplied by the buoyant unit weight.  A unit width of one foot (1’) was 
used to determine the cross-sectional area. 

 A compactor load of 3,397 pounds per square foot (psf) was included in the calculation to 
determine the factor of safety under static conditions.  It is noted that this is based on a 
Caterpillar 836K compactor load.  Although a compactor will not operate directly over the liner 
and leachate collection system, in provides significantly more bearing pressure than a dozer 
and therefore is conservatively used in this analysis.   
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 The maximum depth of excavation is assumed to be approximately 63 feet – vertical distance 
measured from the crest of the liner system slope (edge of waste boundary) to the toe of the 
liner slope.  The maximum depth of excavation is located along the southwest edge of the 
horizontal landfill expansion. 

 The following equations were used to determine the factors of safety against slope failure (refer 
to attached sketches).  

Static Conditions: 

 
 
 
 

 
 
 
 
Seismic Conditions: 
 

EA = �1.0011WA
sin(β-δm+α)
sin(90°-δm) � - (Ca)(L) 

ENB = �1.0011WNB
sin�φm-α�

sin�90°-β-φm�
� 

∆E = EA- ENB 

    Where, 
       EA =   Force of Active Block (lb/ft) 
     ENB =   Force of Neutral Block (lb/ft) 
     WA / NB  =   Weight of soil blocks (active and neutral) (lb/ft) 
     β  =   Angle of slope 
     δm =   Mobilized interface friction angle 
     φm =   Internal soil friction angle (drainage layer) 
     α =   Resultant angle of seismic force 
     Ca =   Mobilized Adhesion (psf) 
     L =   Length of sliding block (ft) 
 
The factor of safety is adjusted for the next trial based on the difference of the forces acting on the 
wedges.  As shown in the attached reference (Edil), if ΔE is negative, then the assumed factor of 
safety is too low; if ΔE is positive, then the assumed factor of safety is too high. 

Multiple friction angle and adhesion values for the interfaces are evaluated in spreadsheet calculators 
to determine a window of acceptable values.  For demonstrative purposes of this calculation, a friction 
angle of 24.1 degrees is selected with an associated adhesion of 0 psf.   

δ
δ

ϕ
β ϕ

 −
= − ° − 

 
=  ° − − 

∆ = −

M
aA A
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A NB

sin(β )
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Saturated Conditions Assumed for Random Fill / Select Waste Layer 
 

Calculate loading due to CAT 836K compactor (see attached Caterpillar Product Information) 

Weight of the Vehicle (Weq) = 123,319 lb 

 Contact Pressure (P)   P = 123,319 lb
(4 drums x Areacontact)

 

     P = 
123,319 lb

(4 drums x (4.67 ft x 13 x 5.83 ft))
 

 

     P = 3,397 psf 

 Weight per Wheel  = P x (Wheelbase of Vehicle / 2) 
     = 3,397 psf * (14.92 ft / 2)  
     = 3,397 psf * (7.46 ft) 
     = 25,342 lb/ft 
 
Estimate the weight of the active and neutral blocks: 
 
WA (Seismic) = (Area) γ 
                 = (195.89 ft)(1.0 ft)(130 pcf) =  25,466 lb/ft 
 

WA (Static) = (Area) γ + (compactor loading)(compactor length) 
            = (195.89 ft)(1.0 ft)(130 pcf) + (3,397 psf)(7.46 ft) =  50,807 lb/ft 
 

WNB = (Area) γ  
       = (0.5)(3.16 ft)(1.05 ft)(130 pcf) = 217 lb/ft 
 
Calculate δM and φM assuming FS = 1.3: 
 

tan δM = 
tan(δ)

FS  → δM = tan-1 �
tan (24.1°)

1.3 �=  18.99° 

 

tan φM = 
tan(ϕ)

FS  → φM = tan-1 �
tan (11.8°)

1.3 �= 9.13° 

 

Ca = 
c

1.3 =
0 psf
1.3 = 0 psf 

 
For Static Conditions (with compactor loading), calculate ∆E for a factor of safety of 1.3: 
 

EA= �WA 
sin(β-δM)

sin(90°-δM)� - (Ca)(L) = �(50,807 lb/ft) �
sin(18.43°- 18.99°)

sin(90°- 18.99°) �� - (0 psf)(195.89 ft)= -525 lb/ft  
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ENB= �WNB 
sin(φM)

sin(90°- β -φM)�  = �(217 lb/ft (
sin(9.13°)

sin(90°- 18.43°- 9.13°) )�= 39 lb/ft   

 
∆E= EA- ENB= -525 lb/ft - 39 lb/ft  = -564 lb/ft  
 
For Seismic Conditions (no compactor loading), calculate ∆E for a factor of safety of 1.3: 
 
EA = �(1.0011)WA 

sin(β-δM+ α)

sin(90°-δM) � -(Ca)(L)=  

      = �(1.0011)(25,466 lb/ft) �
sin(18.43°- 18.99°+ 2.64°)

sin(90°- 18.99°) ��  - (0 psf)(195.89 ft)  = 979 lb/ft  

ENB= �(1.0011)WNB 
sin(φM-α)

sin(90°- β -φM)�  = �(1.0011)(217 lb/ft) (
sin(9.13°- 2.64°)

sin(90°- 18.43°- 9.13°) )�= 28 lb/ft   

 
∆E= EA- ENB= 979 lb/ft - 28 lb/ft = 952 lb/ft 
 
Iterate the calculation until the correct factor of safety is achieved, as shown in the following table.  
The correct factor of safety will be achieved when ∆E equals zero. 
 

STATIC CONDITIONS 
FS δM φM Ca EA ENB ∆E 
1.5 16.61 7.93 0.0 1,684 33 1,651 
1.4 17.72 8.49 0.0 661 36 625 
1.35 18.33 8.80 0.0 93 37 56 
1.30 18.99 9.13 0.0 -525 39 -564 
1.2 20.44 9.88 0.0 -1,902 42 -1,944 
1.1 22.13 10.75 0.0 -3,539 46 -3,586 
1.0 24.10 11.80 0.0 -5,499 51 -5,550 

 

 

SEISMIC CONDITIONS 
FS δM φM Ca EA ENB ∆E 
1.4 17.72 8.49 0.0 1,564 25 1,539 
1.3 18.99 9.13 0.0 979 28 952 
1.20 20.44 9.88 0.0 297 31 266 
1.15 21.25 10.30 0.0 -88 33 -121 
1.1 22.13 10.75 0.0 -509 35 -544 
1.0 24.10 11.38 0.0 -1,476 40 -1,516 
0.9 26.43 13.07 0.0 -2,659 46 -2,705 
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Results 
 
Multiple combinations of friction angles and adhesions were evaluated to determine the minimum 
acceptable interface peak shear strength envelope to achieve stability of the liner and leachate 
collection system prior to waste placement using the calculation methodology described in the 
previous text. Spreadsheets of values used to generate this curve are attached.   
 
The acceptable combinations of peak shear strength values are shown in the shaded region in the 
graph below.  It is noted that the grey line identifies the zone of acceptable shear strength values for 
the liner and leachate collection system prior to waste placement and the results were obtained using 
this analysis.   It is noted that this range may not be acceptable for global stability analyses after 
waste placement.  Please refer to Appendix J.2-E for a shear strength window that meets all landfill 
design requirements.   
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Cross Section of Liner and Leachate Collection System (not to scale) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5 ft 
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199.22 – 3.33 = 195.89 ft 
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Derive Force of Neutral Block 
 
Static Conditions: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Seismic Conditions 
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 sin( 
1.0018WA 

sin(90 

sin(90 – δ) 

A 

X 

X 
E 

β−α −δ) =  

δ) =    − 

1.0018WAsin(β + α−δ) EA=  

Derive Force of Active Block 
 
Static Conditions: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Seismic Conditions: 
 

β - δ WA 

EA 

FA 

WA 

EA 

FA 

90 - β 

β 

90 + δ 

 
X 
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WA 

EA 

FA 
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β 
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A
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E

W
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δ) =   

β δ
Ε =  

δ)

−

−

−
−

1.0011WA 

1.0011WA 



130 pcf 3.16 Base (ft) 1.05 Height (ft)

1 feet 3.33

25,342 lb/ft

63 feet

3 Horizontal : 1 Vertical 11.8 degrees

24.1 degrees

0 psf

Safety 
Factor

Slope 
(degrees)

Length of 
Slope (ft)

Lenth of 
Sliding 

Block (ft)

Weight of 
Active Block 

(Wa)

Weight of 
Neutral Block 

(Wnb)
Internal Friction 
Angle (degrees)

Critical 
Interface 
Friction 
Angle 

(degrees)

Critical 
Interface 
Adhesion 

(psf)
Mobilized 

Adhesion (psf)
S.F. (drainage 
friction angle)

S.F. 
(critical 
friction 
angle)

Active Block 
(Ea)

Neutral 
Block (Enb) Ea - Enb

1.5 18.43 199.22 195.89 50,807 217 11.8 24 0 0.00 7.93 16.61 1,684 33 1,651

1.4 18.43 199.22 195.89 50,807 217 11.8 24 0 0.00 8.49 17.72 661 36 625

1.35 18.43 199.22 195.89 50,807 217 11.8 24 0 0.00 8.80 18.33 93 37 56

1.30 18.43 199.22 195.89 50,807 217 11.8 24 0 0.00 9.13 18.99 -525 39 -564

1.2 18.43 199.22 195.89 50,807 217 11.8 24 0 0.00 9.88 20.44 -1,902 42 -1,944

1.1 18.43 199.22 195.89 50,807 217 11.8 24 0 0.00 10.75 22.13 -3,539 46 -3,586

1.0 18.43 199.22 195.89 50,807 217 11.8 24 0 0.00 11.80 24.10 -5,499 51 -5,550

Safety 
Factor

Slope 
(degrees)

Length of 
Slope (ft)

Lenth of 
Sliding 

Block (ft)

Weight of 
Active Block 

(Wa)

Weight of 
Neutral Block 

(Wnb)
Internal Friction 
Angle (degrees)

Critical 
Interface 
Friction 
Angle 

(degrees)

Critical 
Interface 
Adhesion 

(psf)
Mobilized 

Adhesion (psf)
S.F. (drainage 
friction angle)

S.F. 
(critical 
fricition 
angle)

Active Block 
(Ea)

Neutral 
Block (Enb) Ea - Enb

1.4 18.43 199.22 195.89 25,466 217 11.8 24 0 0.00 8.49 17.72 1,564 25 1,539

1.3 18.43 199.22 195.89 25,466 217 11.8 24 0 0.00 9.13 18.99 979 28 952

1.20 18.43 199.22 195.89 25,466 217 11.8 24 0 0.00 9.88 20.44 297 31 266

1.15 18.43 199.22 195.89 25,466 217 11.8 24 0 0.00 10.30 21.25 -88 33 -121

1.1 18.43 199.22 195.89 25,466 217 11.8 24 0 0.00 10.75 22.13 -509 35 -544

1.0 18.43 199.22 195.89 25,466 217 11.8 24 0 0.00 11.80 24.10 -1,476 40 -1,516

0.9 18.43 199.22 195.89 25,466 217 11.8 24 0 0.00 13.07 26.43 -2,659 46 -2,705

 PGA 
2%,50yr 

(%g) (degrees)

Result. 
Force

4.61 2.64 1.0011

LCS saturated unit weight =
Neutral Block Dimensions =

LCS drainage layer thickness = Length along Slope (ft)

Tractor weight =

Height of Slope =

Seismic Conditions - NO Tractor Loading

Slope (H:V) = Cover Soil Friction Angle (φ)  =

Critical Interface Friction Angle (δ)  =

Critical Interface Adhesion (C)  =

Static Conditions - Tractor Loading

Liner Shear Strength Evaluation 1 of 4



130 pcf 3.16 Base (ft) 1.05 Height (ft)

1 feet 3.33

25,342 lb/ft

63 feet

3 Horizontal : 1 Vertical 11.8 degrees

13.8 degrees

50 psf

Safety 
Factor

Slope 
(degrees)

Length of 
Slope (ft)

Lenth of 
Sliding 

Block (ft)

Weight of 
Active Block 

(Wa)

Weight of 
Neutral Block 

(Wnb)
Internal Friction 
Angle (degrees)

Critical 
Interface 
Friction 
Angle 

(degrees)

Critical 
Interface 
Adhesion 

(psf)
Mobilized 

Adhesion (psf)
S.F. (drainage 
friction angle)

S.F. 
(critical 
friction 
angle)

Active Block 
(Ea)

Neutral 
Block (Enb) Ea - Enb

1.5 18.43 199.22 195.89 50,807 217 11.8 14 50 33.30 7.93 9.30 1,646 33 1,613

1.4 18.43 199.22 195.89 50,807 217 11.8 14 50 35.70 8.49 9.95 613 36 578

1.35 18.43 199.22 195.89 50,807 217 11.8 14 50 37.00 8.80 10.31 46 37 9

1.30 18.43 199.22 195.89 50,807 217 11.8 14 50 38.50 9.13 10.70 -587 39 -626

1.2 18.43 199.22 195.89 50,807 217 11.8 14 50 41.70 9.88 11.57 -1,974 42 -2,016

1.1 18.43 199.22 195.89 50,807 217 11.8 14 50 45.50 10.75 12.59 -3,616 46 -3,662

1.0 18.43 199.22 195.89 50,807 217 11.8 14 50 50.00 11.80 13.80 -5,571 51 -5,623

Safety 
Factor

Slope 
(degrees)

Length of 
Slope (ft)

Lenth of 
Sliding 

Block (ft)

Weight of 
Active Block 

(Wa)

Weight of 
Neutral Block 

(Wnb)
Internal Friction 
Angle (degrees)

Critical 
Interface 
Friction 
Angle 

(degrees)

Critical 
Interface 
Adhesion 

(psf)
Mobilized 

Adhesion (psf)
S.F. (drainage 
friction angle)

S.F. 
(critical 
fricition 
angle)

Active Block 
(Ea)

Neutral 
Block (Enb) Ea - Enb

1.9 18.43 199.22 195.89 25,466 217 11.8 14 50 26.30 6.27 7.37 937 15 922

1.8 18.43 199.22 195.89 25,466 217 11.8 14 50 27.80 6.62 7.77 473 17 456

1.75 18.43 199.22 195.89 25,466 217 11.8 14 50 28.60 6.81 7.99 223 17 206

1.70 18.43 199.22 195.89 25,466 217 11.8 14 50 29.40 7.01 8.22 -32 18 -50

1.6 18.43 199.22 195.89 25,466 217 11.8 14 50 31.30 7.44 8.73 -619 20 -639

1.5 18.43 199.22 195.89 25,466 217 11.8 14 50 33.30 7.93 9.30 -1,254 22 -1,276

1.4 18.43 199.22 195.89 25,466 217 11.8 14 50 35.70 8.49 9.95 -2,002 25 -2,027

 PGA 
2%,50yr 

(%g) (degrees)

Result. 
Force

4.61 2.64 1.0011

LCS saturated unit weight =
Neutral Block Dimensions =

LCS drainage layer thickness = Length along Slope (ft)

Tractor weight =

Height of Slope =

Seismic Conditions - NO Tractor Loading

Slope (H:V) = Cover Soil Friction Angle (φ)  =

Critical Interface Friction Angle (δ)  =

Critical Interface Adhesion (C)  =

Static Conditions - Tractor Loading

Liner Shear Strength Evaluation 2 of 4



130 pcf 3.16 Base (ft) 1.05 Height (ft)

1 feet 3.33

25,342 lb/ft

63 feet

3 Horizontal : 1 Vertical 11.8 degrees

2.4 degrees

100 psf

Safety 
Factor

Slope 
(degrees)

Length of 
Slope (ft)

Lenth of 
Sliding 

Block (ft)

Weight of 
Active Block 

(Wa)

Weight of 
Neutral Block 

(Wnb)
Internal Friction 
Angle (degrees)

Critical 
Interface 
Friction 
Angle 

(degrees)

Critical 
Interface 
Adhesion 

(psf)
Mobilized 

Adhesion (psf)
S.F. (drainage 
friction angle)

S.F. 
(critical 
friction 
angle)

Active Block 
(Ea)

Neutral 
Block (Enb) Ea - Enb

1.5 18.43 199.22 195.89 50,807 217 11.8 2 100 66.70 7.93 1.60 1,650 33 1,617

1.4 18.43 199.22 195.89 50,807 217 11.8 2 100 71.40 8.49 1.71 637 36 601

1.35 18.43 199.22 195.89 50,807 217 11.8 2 100 74.10 8.80 1.78 49 37 12

1.30 18.43 199.22 195.89 50,807 217 11.8 2 100 76.90 9.13 1.85 -558 39 -597

1.2 18.43 199.22 195.89 50,807 217 11.8 2 100 83.30 9.88 2.00 -1,938 42 -1,981

1.1 18.43 199.22 195.89 50,807 217 11.8 2 100 90.90 10.75 2.18 -3,579 46 -3,625

1.0 18.43 199.22 195.89 50,807 217 11.8 2 100 100.00 11.80 2.40 -5,547 51 -5,598

Safety 
Factor

Slope 
(degrees)

Length of 
Slope (ft)

Lenth of 
Sliding 

Block (ft)

Weight of 
Active Block 

(Wa)

Weight of 
Neutral Block 

(Wnb)
Internal Friction 
Angle (degrees)

Critical 
Interface 
Friction 
Angle 

(degrees)

Critical 
Interface 
Adhesion 

(psf)
Mobilized 

Adhesion (psf)
S.F. (drainage 
friction angle)

S.F. 
(critical 
fricition 
angle)

Active Block 
(Ea)

Neutral 
Block (Enb) Ea - Enb

2.4 18.43 199.22 195.89 25,466 217 11.8 2 100 41.70 4.97 1.00 581 10 571

2.3 18.43 199.22 195.89 25,466 217 11.8 2 100 43.50 5.19 1.04 210 11 199

2.25 18.43 199.22 195.89 25,466 217 11.8 2 100 44.40 5.30 1.07 24 11 13

2.20 18.43 199.22 195.89 25,466 217 11.8 2 100 45.50 5.42 1.09 -202 12 -213

2.1 18.43 199.22 195.89 25,466 217 11.8 2 100 47.60 5.68 1.14 -635 13 -647

2.0 18.43 199.22 195.89 25,466 217 11.8 2 100 50.00 5.96 1.20 -1,128 14 -1,142

1.9 18.43 199.22 195.89 25,466 217 11.8 2 100 52.60 6.27 1.26 -1,664 15 -1,679

 PGA 
2%,50yr 

(%g) (degrees)

Result. 
Force

4.61 2.64 1.0011

Height of Slope =

Seismic Conditions - NO Tractor Loading

Slope (H:V) = Cover Soil Friction Angle (φ)  =

Critical Interface Friction Angle (δ)  =

Critical Interface Adhesion (C)  =

Static Conditions - Tractor Loading

LCS saturated unit weight =
Neutral Block Dimensions =

LCS drainage layer thickness = Length along Slope (ft)

Tractor weight =

Liner Shear Strength Evaluation 3 of 4



130 pcf 3.16 Base (ft) 1.05 Height (ft)

1 feet 3.33

25,342 lb/ft

63 feet

3 Horizontal : 1 Vertical 11.8 degrees

0.0 degrees

110.4 psf

Safety 
Factor

Slope 
(degrees)

Length of 
Slope (ft)

Lenth of 
Sliding 

Block (ft)

Weight of 
Active Block 

(Wa)

Weight of 
Neutral Block 

(Wnb)
Internal Friction 
Angle (degrees)

Critical 
Interface 
Friction 
Angle 

(degrees)

Critical 
Interface 
Adhesion 

(psf)
Mobilized 

Adhesion (psf)
S.F. (drainage 
friction angle)

S.F. 
(critical 
friction 
angle)

Active Block 
(Ea)

Neutral 
Block (Enb) Ea - Enb

1.5 18.43 199.22 195.89 50,807 217 11.8 0 110 73.60 7.93 0.00 1,645 33 1,612

1.4 18.43 199.22 195.89 50,807 217 11.8 0 110 78.90 8.49 0.00 607 36 571

1.35 18.43 199.22 195.89 50,807 217 11.8 0 110 81.80 8.80 0.00 39 37 1

1.30 18.43 199.22 195.89 50,807 217 11.8 0 110 84.90 9.13 0.00 -569 39 -607

1.2 18.43 199.22 195.89 50,807 217 11.8 0 110 92.00 9.88 0.00 -1,959 42 -2,002

1.1 18.43 199.22 195.89 50,807 217 11.8 0 110 100.40 10.75 0.00 -3,605 46 -3,651

1.0 18.43 199.22 195.89 50,807 217 11.8 0 110 110.40 11.80 0.00 -5,564 51 -5,615

Safety 
Factor

Slope 
(degrees)

Length of 
Slope (ft)

Lenth of 
Sliding 

Block (ft)

Weight of 
Active Block 

(Wa)

Weight of 
Neutral Block 

(Wnb)
Internal Friction 
Angle (degrees)

Critical 
Interface 
Friction 
Angle 

(degrees)

Critical 
Interface 
Adhesion 

(psf)
Mobilized 

Adhesion (psf)
S.F. (drainage 
friction angle)

S.F. 
(critical 
fricition 
angle)

Active Block 
(Ea)

Neutral 
Block (Enb) Ea - Enb

2.6 18.43 199.22 195.89 25,466 217 11.8 0 110 42.50 4.59 0.00 839 8 831

2.5 18.43 199.22 195.89 25,466 217 11.8 0 110 44.20 4.78 0.00 506 9 497

2.40 18.43 199.22 195.89 25,466 217 11.8 0 110 46.00 4.97 0.00 154 10 144

2.35 18.43 199.22 195.89 25,466 217 11.8 0 110 47.00 5.08 0.00 -42 10 -52

2.3 18.43 199.22 195.89 25,466 217 11.8 0 110 48.00 5.19 0.00 -238 11 -249

2.2 18.43 199.22 195.89 25,466 217 11.8 0 110 50.20 5.42 0.00 -669 12 -681

2.1 18.43 199.22 195.89 25,466 217 11.8 0 110 52.60 5.68 0.00 -1,139 13 -1,152

 PGA 
2%,50yr 

(%g) (degrees)

Result. 
Force

4.61 2.64 1.0011

LCS saturated unit weight =
Neutral Block Dimensions =

LCS drainage layer thickness = Length along Slope (ft)

Tractor weight =

Height of Slope =

Seismic Conditions - NO Tractor Loading

Slope (H:V) = Cover Soil Friction Angle (φ)  =

Critical Interface Friction Angle (δ)  =

Critical Interface Adhesion (C)  =

Static Conditions - Tractor Loading

Liner Shear Strength Evaluation 4 of 4
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BB0 Designing with Geogrids Chap. 3

the same as that describecl in Section 2.7.4 vsing geotextiles. High strength geotextiles

and geogrids are competitive in this particular applicaticln. The technique is considered

very appropriate when stone coiumns are used as the ground modiflcation technique.

Sometimes the stone columns are actually contained in a geogrid enclosure, which ap-

pears to be a growing application [56].

3.2.7 Vemeen Coven Sc¡iås

Whenever a lined slope (geornembratte, GCL, or compacted clay) is covered with soil,

a stability calculation should be nade to assess the potential for sliding failute of the

soil on the barrier layer. T-hree situations come to mind: (1) landfìll liners with leachate

collection sand or gravel above them until such time that the solid waste acts as a pas-

sive resistance restraint; (2) surface impoundment liners where the cover soil is placed

over the geomernbrane to shielcl it from ultraviolet light, heat degradation, and equip-

ment damage; and (3) landfÌll covers that have topsoil and protection soil placed over

the geomembrane. In all cases the soil iayer is relatively thin (0.3 to 1.0 m), hence the

sliding stability of such a veneer of cover soil is the issue.

Due to the typically low shear strength of the covering soil to the liner material,
numerous stability problems have arisen. The clriving forces creating the instability are

gravitational forces, equipment loads, surcharge loads, seepage fotces, and/or seisrnic

forces. Each must be carefully considered in the cclntext of the site-specific conditions,

I{oerner and Soong [57] have analyzed the general situation through the use of

limit equilibrium and a finite slope model, as shown in Figure 3.22. Consider a cover

soil placed directiy on a geomembrane (or other barrier layer) at a slope angle B. Two

discrete zones can be visualized, as shown in Figure 3.Z2a.Therc is a small passive

wedge near the toe of the slope resisting a long thin active wedge extending the length

of the slope. It is assumed that the cover soil is of uniform thickness and constant unit

weight. At the top of the slope or at ar intermediate berm, we anticipate that a tension

crack in the cover soil will occur, thereby breaking continuity with the remaining covet

soil at the crest.
Resisting the tendency for the cover soil to slide is the interface friction and/or

adhesion of the cover soil to the specific type of underlying geomembrane.'Ihe shear

strength values of ô ¿rnd co rnust be obtained from a laboratory direct-shear test, as de-

scribecl earlier. Note that the passive wedge is assumed to move on the underlyirtg
cover soil so that the shear strength patameters $ and c, which come from soil-to-soi1

liiction tests, will also be required.
By taking free bodies of the passive and active wedges with the appropriate

forces being appliecl, the forrnulation for the factor of safety results. The resulting
equation is not an explicit solution for the FS, and it must be solved using the quadrat-

ic equation. The complete development of the equation is given in [.57]. Other ap-

ptou.h"s are found in Girouci and Beech [58], I(oerner ancl Hwu [59], and Thiel and

Stewart [60].
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BBZ Designing with Geogrids Chap. 3

The expression for cletermining the factor of salety, consiclering the active wedge,

can be derived as follows:

w^: rh (+- ,;" p T)
N¡: W¡cos þ

c": ,,,(t- - #¡)

(3.1 s)

(3.16)

(3.17)

By balancing the forces in the vertical direction, the followillg formulation resrilts:

ly',tanô+C,,
E¿ sin þ : Wt - N¿ cos Ê - :ft-sin B

Hence the interweclge force acting on the active wedge is

- - (FS)(Ia/¿ - &i" Ð-]lLlan ô -r- C") sin ß
t-A 

sin B(FS)

The passive wedge can be considered in a similar mallner:

^vhzÍX/-'-"P sin2P

NP:WPl-ËPsinP
^ (.)(t )(.: 

---
- sinB

the horizontal direction, the

a(FS)Z+b(FS) tc:0

o : (W¡ - N¡ cos B) cos p,

b : -l(W,q - ly'¿ cos B) sin B tan þ 'l- (N¿ tan ð + C,)

sin B cos B + sin 9(C + Wo tan <þ)]' and

c : (Natan ô * C") sí# B tan (>

By balancing the forces tn

(3.18)

(3.1e)

(3.20)

following formulation results:

C f N¿tan(;
,E¡ cos B :

Hence the interwedge force acting on the passive wedge is

C + Wptan(>Er:
cos ß(FS) - sin B tan $

By setting É¿ : Ep, the following equation can be arrange¿ in the form of

axz )- bx * c : 0, which in ottr case, using FS values, is

FS

where

(3.2r)

Q.22)

Q.23)

Q.24)



Sec. 3.2 Designing for Geogrid Reinforcement

TheresultingÞ-Svalueistlrenobtaineclfromtlrefollowingeqrration:

*b.)- {bz - 4ac

383
)hap. 3

weclge,

(3. ls)

(3.16)

(3.17)

Its:

(3.1 B)

(3.1e)

(3.20)

results:

form of

(3.21)

(3.22)

Q.23)

Q.24)

FS:

where (in Figur e 3.22a and in the above analysis)

W¡=
Wp=
N¿=
NP

I

h=
L=
p=
,þ=
ç()-
C,,

total weight of the active wedge,

total weight of the Passive wedge,

effective force norrnal to the failure plane of the active wedge'

effective force normal to the failure plane of the passive wedge'

unit weight of the cover soil,

thickness of the cover soil,

lengttr of slope measurecl along the geomembrane'

soil slope angle beneath the geomembrâne,

friction angle of the cover soil,

interface friction angle between cover soil and geomembrane'

aclhesive force between cover soil of the active wedge and the

2a
(3.2s)

the active wedge and the geomembrane,

plane of the passive wedge,

geomembrane,

aclhesion between cover soil of

cohesive force along the failure

cohesion of the cover soil,

interwedge force acting on the active wedge from the passive wedge'

interwedge force acting on the passive weclge from the active wedge' and

factol of safety against cover soil sliding on the geomembrane

when the calculatecl FS value falls below 1.0, a stability failure of the cover soil sliding

on the geomembrane is to be anticipated.Thus a value greater than l-'0 must be tafget-

ed as b"eing the minimum factor oi safety. How much greater than 1'0 the FS value

shoulcl be is a design and/or regulatory issue' Example 3'I2 illustrates the procedure'

Exarnple 3.1,2

Given a cover soil slope of P : 18'4" (í'e' 3I{-to-II/)' L : 30 m' /z : 900 mm'

, :-lt Ll¡i*r, . : o, ,Þ : 30", ,, : 0, ô : lB', determine the resulting factor of safety'

Soluúion:

./L I tanÊ\
w^: th'\i - .,,., B 

- ,- )
-/ 30 I tanlS'4\: (18.0)(o.eo)'(*õ - .i"r8/ -, - )

: 14.58(33.3 - 3.r1 * 011)

= 437 kNim

ca =
C=
c=
EA=
EP=
FS=



Designing with Geomembranes Chap. 5

Þbr termination of double liner systems, the designer is facecl with a number'of
possible choices. Major considerations are to protect the integrity of both geomem-

branes a¡d to keep surface water out of the leak detcction system. In this regatd, the

two geomembranes can enter separate anchor trenches or come together in a common

anchor trench.'lhe primary geom.embrane can also be cut short of the anchor trench

ancl weldecl to the secondary geomembrane along the horizontal runout distance. ln
seismically active areas, consicleration should be given to this latter approach with no

vertical anchor trench at all; the logic being tirat geomembrane pullout is more desir-

able than geomembrane tensile failure somewhere along the sicle slope.
'I-lle te¡¡inus of the liner of a completecl intcrnal cell within a zoned landfÌll, with

its eventual extension into an acljacent cell, is usually clone by overiap¡:ing and seamiug

along the horizontal tunout length of an intermedi¿ite berm. When waste fìlls the sec-

ond cell, the t-lerm is entombed and the process is then continued from cell to cell.

Shear stresses on the geomembranes in both cells over this berm have been evaluated

by large-scale iaboratory models and found to be generaliy small and geomembranc-

dependent (see l(oemer ancl Wayne [79]). In high lrerms where higher stresses aIe gen-

eratecl, an auxilialy (or sacrifìcial) geomembrane lub-sheet over the crest of the berm

shoulcl effectively clissipate the stresses before they propagate down to the underlying

primary geomembrane.

5.6.9 Side Slope Subgrade So¡l Stab¡l¡ty

The design of the stability of the soil mass beneath thc liner systenr of a solid-waste

lanclfìli is carriecl out in exactly the same manner as was discussed for liquid contain-

rnent (reservoir) slopes and berrns (recall Section 5.3.5). T-he process can include the

strength of the covering liner materiais, but if they ale not inclucled in the analysis, the

error is on the conservative side. Interior berms, with or withottt geosynthetic inclu-

sions, are also handled in the same manncr as previottsly described.

5.6,10 ÍWr¡ltilined Side Slope Ca¡ver $oilStability

The situation of a liner ancl its leachate collection cover soil stability, or slurnping, be-

comes quite complicatecl for multilined geomembrane ancl geonet collection systems of

the type shown in Figure 5.40. Consider such a system, as shown in Figure 5.40e llhe

ieachate collection system soil gravitationaliy induces shear stress through the system,

thereby challenging each of the interface layers that are in the cross section. If all of the

interface shear strengths are gleater than the slope angle, stability is achieved and the

only deformation involvecl is a small amount to achieve elastic ecluilibrium (Wilson-

Fahmy ancl l(oerner [80|). I{owever, if any interface shear strengths are lower than the

slope angle, wide-width tensile stresses are induced into the overlying geosynthetics.

This can cause the failure of the geosynthetics or pullout from tlre anchor trench, or it
cau r-esult in quasistability via tensile reinforcement. If the last is the case, we can refer

to the overlying geosynthetics as acting as nonintentioncil veneer reinforcement.
If the situation consists of the double liner system shown in Figure 5.45, all of the

interface surfaces can be made quite stable by proper selection of the geosynthetics.
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For example, textured geomembranes couicl be selectecl, and these together with non-

woven n"Ldl"-p,tn"heJ geotextiles will usuerlly result in peak friction angles in excess

o125" .Furthermore, by thennally boncling the geotextiles in the leak detection system

to the geonet, these súrfaces are also stable at relatively high slope angles' Thus, the

critical interfaces are at the upper (leachate collection sand or gravel) and the lower

(ccl or GCL) surfaces. The úpper surface is analyzecl exactly as describecl in section

3.2.1 for the casc without g"ogiia reinforcement. The proper selection of cover soil

against a nonwoven ,r""¿l.lprrtchecl geotextile (acting as a protection material, rec¿rll

Sãction 5.6.7) shoulcl also result in a peak friction angle in excess of 25'. This leaves the

lower surface of the secondary geomenbrane against the clay liner as being the poten-

tially low-interface surface. If the clay liner is a CCL,the concern is with the expellecl

colioliclation watet lubricating the interface.'fhis surface has been involved in a major

failure of a hazardous waste liner system, as reported by Byrne et al. [81] with an inter-

face friction angle of 10'. If the linel is a GCL, the concern is the hydrated bentonite

being extruclect oLrt of the upper geotextile ancl lubricating the interface with an inter-

faceiriction a'gle of 5 to 1d'. This surface was involved in two slides of full-scale f,eld

tests both involving woven geotextiles on the GCL, by Daniel et al. [82].

Tire analysis ãf multilinecl slopes of the type being cliscussed is a clirect extension

of tire veneer reinforcement model presentecl in Section 3.2.1 on geogrids' Recalling

Figure 3.22b,the analysis results in equation (3'2L):

a(FS)Z+b(FS) t-c:0

where

a= (W¡-ly'¿cosþ^T sinB) cosB,

b = _l(W¡- ly'¿cosP - f sin$) sinBtan$ + (N¿tanô t- C,)sinBcosB

+ sin P(C + WP tan $)1, and

c = (N¡, tan ô -l- Co) sin2P tan <þ.
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The resulting FS value is then obtained from equation (3.22):

-b+fbz*4arFS:

The variables ancl values of Wa, N¡,7, andWp were defìned in Sections 3.2.7 and5.3.5.
The critical parameter in the above equation is I, the allowable wide-width tension
strength of the geosynthetic iayers above the potential failure surface. For the cross
section shown in Figure 5 .45, 'f represents the allowable strength of all of the geosyn-
thetic materials above the critical interface. Not clnly is the issue of reduction lactors
difûcult to assess for the liner materials per se, but the issue of strain compatibility is
also unwieldy. In this latter regard, the wide-width tensile strength of each geosynthet-
ic material must be determined, plotted on the same axes, and assessed at a specifìc
value of strain. That is, the liner system components cannot act inclividually and must
act as an equally strainecl unit. Example 5.20 illustrates the situation.

Example 5.20

For a 30 m long slope at 3(11) to 1(V)-i.e., ß : 18.4'-- linecl with a double liner system
consisting of GT/GM/GCIGMICCL or GCL (as in Figule 5.45), the lowest friction angle is
assumed to be the secondary geomembrane to the underlying clay interface,which is .[0".
Al1 other interface friction angles are in excess of l.B.4".The wide-width tensile behavior of
the various candidate geosynthetics is given in tb.e following graph.The leachate collection
cover soil is 450 mm thick with a unit weight of 18.0 kNim3 and a friction angle of 30'.
What is the factor of safety of the slope based on a cumulative reduction factor of 2.0?

Solulio¡l:

*^:,r,lL- i 
-tanßlth sinB 2 )

.-."[sO I tanl8.4'l
=_ ll8.0lt0.4.5ìrl_ _ _l

' 10.45 sin 18.4 2 l

: 3.65[63.3]
: 231kN/m

ly'¡ : I7¡ cos $
: 231 cos 18.4

: 219 kN/m

^vh2w,,:..-L,
sin 2B

: q8e_q45)'
sin 36.8

: 6.08 kN/m

f1t taken at the first geosynthetic failule, which is the nonwoven needle-punched geotex-
tile at 25 kN/m, is

T,rt : 25 t- 2(22) + 36

: 105 kN/m

2a
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Ãf ghe eupslonc is mrde in a cohesive ruåterial (contnining clny nnd sih)" the fnilure

i usu&lly dcepr at d Uk* ûomdonal slips ns shown in liq. 2. "I!q_{onq-tem (prior to waste

f,rlling ånd efrer wÊ.sre filting) snd ùe cnd-of*excavadon stability have ¡o bc a¡aty¡e{
sepnrerely" Ttre formcr rËquires an effective stress enelysis using d.rained (effeedve)

srrength pemr¡¡e[ers (t'" e'] and ¡he later a tottl stress enelysis ltsing undrnined (totnl]

srrengah perarnerËrs (e", usually ôu * t) determår¡ed on undisturbed samples of ¡he

rnatcrials" Typicalty" a ñnire stope annlysis using n method of slices such as the rnodifìed
Bishop merhod is usçd for rt¡e srabitity analysis- The total suess analysis ean be perfonned
nlso wi¡h the simplen'cilct¡tar sre rneihod- Ttre position of the failure surfacc ås unknown
ænd deter¡nined tiy a grial nnd error me[hçd. "]fhere er-e aortrp-¡rter progrerns uvailnble for
slope smbiliry ana-lysis @osseher" 1990). flrnrt soludons for simple slopcs using the finite
stope analysis are prwvided ir¡ Appendix A.

$en¡¡¡ Sflopes

Sünee ke'r¡ûs e¡"€ çon$trû¡cted by cornflscring seleered earthen rnatcrials, rhc
charaate"rtuatïon of sbe nxåt€ríels üs m¡eh sinryler then tlË çüß" The d-oFconstructio¡¡ arud

the long-mrm artalyses mn bc mede in a'roa¡rner címilar &o úe 64ffi desÕrikd for eut
slopcs. Thn end*slf-cCInsmmion smbiliry äs [ikely to bc cnore c¡'irieal úian rhe long-renn
stabiliry" The sremgth paraneter$ are determined on compacred speein,ens of the borrow

rnateríüls, i.e"" S¡¡" e, and S', e'"

COVER SOTT. S"TABTI.TT'V

The usual eüver ssit üs a rela,tÍvely rhin kyer of soit of eitbm'unif'o¡m tldekness or
tnpcred nhickness" Wsl.*en alay eovers are placed on sidc slopes" rhøy sometimes fai! by
slurnping- The aemrrnulated soil gruhers er thc tCIe of thc slope" Thís m¡¡¡e sïtustïon üs c'¿e n
qÌore ept to oefi¡r for cover soils ptaeed on geosyntheries,. whieh arc ånvariably lower in
frictisnåf rcsista¡æ.s&a& &e srbstrase soûIs f¡um whieh the stro¡re itsÕlf is f@ued.

The fnilwe of eover s¿iils sviú¡ n¡nifom depth is basÍeany e surfece raveting rype of
faih¡re along tÏ¡e åneerfaæ as d¡owa ñn ffig- 3 and cnn k ånelyzÕd by an infinire slope
analysis uslng ùe following erynessìon f'æa mfety facræ

F = (m &* pl [t-{î*h/d) ***'ÍU 
G)

where &is nhe ü¡¡tcrface frietion (ktwee*¡ ahe geosynrt¡e¡ie and ee¡ver soil or ùe in siru soilX
nhn othcr tcnns ere &s deffined kfore in Fãp å, The erisåc&l peremetçrs are rhe ünterfnce
frimion angle or she shear sueng¡h between che $oil sad tlæ geosynthetie" rhe åncli¡¡ation of
slopc" n¡ld she seepege forces (due no in{iltr-ating ì#ater ûr rapid drnw dowr¡ of reservoir
levels).

T'o alleviace tlre slumping of oover soils rlown slope, ie is quim ürlrnrnon [o çonstrucl
the¡n with e &apcro i-e." ehicker at rhe bottorn and gradually ttrinner going toward the rop as
shown ün Fîg- 4- The stnbility cnn l¡e nnalyred using a wedge stabiliry r¡Ìethod ns described
in Appendix B"

SLOPE [.XNËR ST/{ßILITY

Pnineipn! stiding surfaees in tnr¡dfälls often coineúde within me rnutrci-layer liner
' system trndcrlying rhe wnsref-rll. The Kettle¡nan Ï{ills w&stô lsadfiül slide in Cslifomia

occurrrd in this fashion in t988. T'he f'or¡ndndon soil incåuding tþ¡e cut slopes is usunlly



-,Õh smonBer úran rhe critical liner-sysrern interfaces bec¡use the set¡len¡enr consïdersdons

.aãily Oicúre selecdon of sites witlicompetent foundation soils. Thsre is sorne cvidence

.na'idlari"ely steep slopes of tuigh rcfuse fdls also do not f&il in deep mtadonul slides if
iirão * fou¡idc¿ on f¡rnr foundaiions. Therefore" &he [iner-systcm ínterfaccs beco¡ne ll¡e

äo"sr crirical stip zone. The interfnces may be: ([) between geomeunbrane liner nnd

eeorexritc or geonet layer, (?) hwtween geomènrbrane liner nnd conrpncted clay liner, a¡ld

f3) t *r***n georextile-or geonaernbryqeand grmulnn layer" The interfaccs krwccr¡ tl¡ese

mfuerials nre en¡racter¡zed-by tow f¡ic-tional resistance. "iTre fricrional resism¡rce is affected
by various properties inetuding degree of potistdng (of geomernbr¿ne by geotextile with
ipcrensing Àheãr displaeenrenr) and whether rhe ånterfaces &rc w€ß or ùy" 1ï¡e i¡¡¡erfaee

srrengt&r f¡roperties cnn be evaluated by use of laboratory direct shear or pullout tests
(lu,[irchelt er al, 1990).

Fallure by Süüdüng oxr Ï-imer Tn&erfnces

T'he stabíliry nnalysis for sliding along planar li¡¡er in¡erfaee surfuces ns $how¡t in
trig" 5 ea¡¡ be perforured usinrg n wedge stnbitity ¡r¡ethcd as given in Áppendix B. The
analysis of Kenlennan F{ills waste låadffitl slide by t&ris npproaeh provìded n neasormbtre

esrinmre sf ¡he failme based on rhe intarfaee s&¡ear srengdß rxlcüs$red in ghs lakratory"
Three-dinrer¡sional effects wme found to lower safety fnctors by l0 ¡o l59b (Seed çt nl""
1990).

Fañlure wñth Lñnen Ful'tout or Break

[m ghe georænabranc lincd resersoirs or üandfills, the liner comcs up fronr the
honom of eï¡e pie, eovering tlre sidc slopes, cll€e xuaninË @vsr rhe ¡op a short distanee" [t
_qften nermieetes vffiricsl¡y down ün nn nclchor tr€n€h as shown im Fig" 6"

The stress generated in tf¡e geomernbmne" o, for a givcn length of ru:rout, tr o, and
e¡cnch depth, d¡" Çån be obnained from rhe fotlowing ex¡rression:

6-
N"ffi õ * 2K;$o{de*0"5 etJ sån ô+ zi(d"*d*)b mn ô

t {cos Þ 
* sin p ran ö)

wherç

* the georne¡l¡brane thiekness

Þ * tlrc slope nlgle

ô = ¡he interface friction angle

dc = tlre depth of cover st¡il

t¡ * che wid¡h of ueneh

'{ = t}¡e unit weight o[ cover and trench soi]

Ko = ¿'r" lateral eocfficient of eartil in rer¡ch (it can hle taken as 0"5)

The snfety fnc{or, F" against pullout or bre¿k calr L¡e corr¡pute{i frûm

(3)



T : qrmil ìe,eight of'soil

yw : ¡¡nit weight. cf
$/&ter

@ : frietion nngle of soil

Fig" 1. trdealiued ïnfimire SloBe ,{mnlysis

trig. 2. Varär¡us Types of Finlte Slope Feiluses
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WEDGE fvlETl¡OD OF SLO!'Ë ST'Â[IÍ{-[TV ANAÍ.ïS¡S
Xf*{ WIT.STE ÐlSPOSrlL

. .nis n¡etho<! thc ¡rolential slitling ¡n¿ss ìs rcparatcd into a scrics o[ wcd6cs and tlrc Ìrcrt¡cal and horiþntal forcc

equilibrlum of each wcclgc is considcrcd in turr¡. This.mclhod is rnost appropriatc lor conclit-¡sns wherc the

f¡s¡lurc surfscc ean bc ap¡rrorirnnted lry a scrics of planar surfaccs- For analysls try thc we clgc mcShodo the mass

elÐvr tlìe lrial slip *urfacc is dividcd by vertical lincs into a numhcr o[ wcrlge<- T]rc sidc forcc transmitted acros
E&¡o ãnterfare trctw¡ccn any two wcdgcs is not known t¡ut an assunrption rcgarding its incllnation murt bc nradc-

Thc arsurnption tt¡at lhc sidc forc*s t¡ctwi.cn wcdgcs arc horir¡ntal is conscrvative with an crûor for most casci

mö r¡¡orc thun 1596" Expcricncc indicatcs that assumin6 an ir¡clination o[ lO to 15 dcgrccs from (he horizc¡ntal

aesually givcs a'co-sonablc rcsults- The faclor o[ r,afcty" [t (dcÍincd as thÇ ral¡o hctwcen¡ thc shcar strcngth and ¡hc

s$¡ear strass rcquired for cquilibriunr), is calcutatcd by trlal-enrX-crror. A value of F is assurned" and then
elrccked 8o determine íl ¡he shcar resistance along the failure $urfäcc rerh¡ced by this F satlsfics equilibrium.
åf nor. a nçw trial is initiated wi[h ar¡othcr açsurncd safcty Íactor. "l[¡c analysis can hc pcrformed either
graphiçålly or numerically"

Tw cor¡¡rnon eåst$ esoo¡¡nlcrËd ia waste fispoaal wüich ea¡¡ bc anal)æ*J by ehe wrcdge mcthrd erc prc$€rued
&y o* of ¡!¡e nr¡mreei¿al rneihod. I-hcs¿ ca¡cs tr¡rx¡lvc thc sratrility a|ong a tincr and Sapercd deph soål ûwc{ es

slrm¡¡n in Fîgure 8[ and Íl? Tt¡e rleps are as follov¡s:

I. De.fine a tria{ slip surfaec, tn thesc ûwo cascs it is primarily along ghe' s¡]il or wastç and liner
intçrface-

L þ¡vide the m;¡çs al¡ow the slip surface ínlo wulges- trn these twt) cãscq the didrng snåss "rs

el;vidcd inüo an acfhnc wnedgc and a ncutra! t lock-

3. Calcut¡le che wcight Elteaefi wcrlgc Tbis analyris Ls a ¡wodõmensiona! analysis and the s{åbi[ity
o[ a t¡r¡it length of w¡atcri¡l along the rlope is c¡nsi¿lcrcd. Ttrcre{orc, the væig}rt of eceå urcdge
ãs i¡s crms-¡ecriooal a¡e¡ (timx unil lcngth) timcs rhe unit wcight of úc stiding mas:"

4- Assurdrc a value o[ facrsr o[ safety, F anrl ealculatc t]¡c erial valus$ of mobili¿ed frïoion angle
along she slip surfa-ce" Ç, (rc¡¡Ilwaste*lincr fricr"¡on angle) m Ø* (*or1-soil lrixrio¡¡ angle) us¡eg
t he following del-r¡¡hions

^ ranõ
hn òm= T-

knó
tan S*= *F'

d
J.

6.

'1

.Assurnc shc õncli¡ration of {hc force eeling È}e[$ñÈen thc aetåvc wedge and [t¡e ne'utral block" cc
For ghe tåWrcd elepth oowr xoil, a ersy bc ascurned pårüllel {o eo1&r *oil slop" Oahenwise,

ä$surne a value beiwcen 0 " ?0'"

T"-lsing thc cquations givcn in !:lgurx tst and Bl calculate tlrc forcc lrom nc¡¡tral block acting
on actiuc wedgc, E,, ud thc fo¡æ from aaivc wctlgc actång on $cùtrsl blocf., hB from tt¡c
forcc cquilitrriu¡n of c¡ct¡ btock- Thcsc Íorct< arc cqteal in rnagnitude oppocite in dircaion at
cqu'rlibriurn. Nolc rhat tt¡c frãcr'¡t¡n is s¡ol¡ili:c<l in pro¡r.ortion to thc e(tùlmed F along the stip
surÍacc; thercforc" thcrc may hc a slillcrcncc, ôE in chc calculnßcd rnagnitudcs of Ç antl Frou-

Plot ôË, vcrsus assurncd F.

Assunxe a ¡¡ew F and repcat stc¡x 6 and 7. Try additionrl values of F until AE ìs negtigibly
small. This v¡Nuc o[ F ir thc corrcct eåfcly fâdor-

Tnt}k\wdg
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Engine

Engine Model Cat® C18 ACERT™

Emissions Tier 4 Final/Stage IV

Gross (SAE J1349) 419 kW 562 hp

Operating Specifications

Maximum Operating Weight –
Multiple Blade and 
Wheel Offerings

55 927 kg 123,319 lb

836K
Landfill Compactor

olivia.covert
Highlight
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836K Landfill Compactor Specifications

Engine

Engine Model C18 ACERT

Emissions U.S. EPA Tier 4 Final 
and EU Stage IV

Rated Power (Lab) 414 kW 555 hp

Rated Power (Net ISO 14396) 412 kW 553 hp

Gross (SAE J1349) 419 kW 562 hp

Net Power – SAE J1349

Direct Drive – Gross Power 370 kW 496 hp

Direct Drive – Torque Rise 52%

Converter Drive – Gross Power 370 kW 496 hp

Converter Drive – Torque Rise 52%

Maximum Gross Torque @ 1,300 rpm 3085 N∙m 2,275 lbf-ft

Maximum Altitude without Derating 2286 m 7,500 ft

Bore 145 mm 5.71 in

Stroke 183 mm 7.2 in

Displacement 18.1 L 1,104.5 in3

High Idle Speed 2,120 rpm

Low Idle Speed 750 rpm

Operating Specifications

Operating Weight with Full Tank 
Capacities and U-blade

55 927 kg 123,319 lb

Transmission

Transmission Type Planetary – Powershift – 
ECPC

Travel Speeds

Forward – Converter 1st 6.2 km/h 3.9 mph

Forward – Lockup 1st 6.5 km/h 4 mph

Forward – Converter 2nd 10.9 km/h 6.8 mph

Forward – Lockup 2nd 11.7 km/h 7.3 mph

Reverse – Converter 1st 6.5 km/h 4 mph

Reverse – Lockup 1st 6.9 km/h 4.3 mph

Reverse – Converter 2nd 10.4 km/h 6.5 mph

Reverse – Lockup 2nd 12.3 km/h 7.6 mph

Hydraulic System

Hydraulic System Flow Sharing Implement

Maximum Supply Pressure 32 000 kPa 4,640 psi

Main Relief  Pressure 24 100 kPa 3,495 psi

Pump Flow at 2,006 rpm 250 L/min 66 gal/min

Steering System Double Acting – 
End Mounted

Bore 127 mm 5 in

Stroke 740 mm 29.1 in

Vehicle Articulation Angle 86°

Lift System Double Acting Cylinder

Bore 137.9 mm 5.5 in

Stroke 1021 mm 40.2 in

Service Refill Capacities

Fuel Tank 793 L 209 gal

Cooling System 107 L 28 gal

Crankcase 60 L 16 gal

Diesel Engine Fluid Tank 32.8 L 9 gal

Transmission 120 L 32 gal

Differentials and Final Drives – Front 186 L 49 gal

Differentials and Final Drives – Rear 190 L 50 gal

Hydraulic System (tank only) 240 L 63 gal

• All non-road Tier 4 Final/Stage IV, and Japan (MLIT) Step 4 
diesel engines are required to use:
–  Ultra Low Sulfur Diesel (ULSD) fuels containing 15 ppm (mg/kg) 

sulfur or less. Biodiesel blends up to B20 are acceptable when 
blended with 15 ppm (mg/kg) sulfur or less ULSD and when 
the biodiesel feedstock meets ASTM D7467 specifi cations.

–  Cat DEO-ULS™ or oils that meet the Cat ECF-3, API CJ-4, 
and ACEA E9 specifi cations are required.

Axles

Front Planetary – Fixed

Rear Planetary – Oscillating

Oscillation Angle 13°

Brakes

Control System Full Hydraulic 
Split Circuit

Parking Brake Spring Applied, 
Hydraulic Released
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Cab

Standard Suppression

Interior Sound Level 72 dB(A) 71 dB(A)

Exterior Sound Level 111 dB(A) 109 dB(A)

Hydraulic System – Steering

Steering System – Circuit Steering Double Acting – 
End Mounted

Steering System – Pump Piston – Variable 
Displacement

Maximum Flow @ × rpm 52 L/min @ 2,006 rpm

Steering Pressure Limited 24 100 kPa 3,495 psi

Total Steering Angle 86 degrees

Wheels and Tips

Drum Width 1400 mm 4 ft 8 in

Drum Diameter 1770 mm 5 ft 10 in

Diameter with Tips 2125 mm 7 ft 0 in

Tips per Wheel 40

olivia.covert
Highlight

olivia.covert
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Dimensions
All dimensions are approximate.

1 Height to Top of Cab with A/C 4655 mm 15 ft 3 in

2 Height to Top of Exhaust Pipe 4608 mm 15 ft 1 in

3 Height to Top of Hood 3421 mm 11 ft 3 in

4 Ground Clearance to Bumper 1029 mm 3 ft 5 in

5 Center Line of Rear Axle to Edge of Counterweight 3187 mm 10 ft 5 in

6 Hitch to Center Line of Front Axle 2275 mm 7 ft 6 in

7 Wheelbase 4550 mm 14 ft 11 in

8 Length with Blade on Ground (straight blade) 10 182 mm 33 ft 5 in

9 Ground Clearance 632 mm 2 ft 1 in

10 Width over Wheels 4280 mm 14 ft 1 in

11 Height to ROPS/Canopy 4284 mm 14 ft 1 in

Height to Top of Cab with Strobe 4845 mm 15 ft 11 in

Turning Radius – Inside of Wheels 3635 mm 11 ft 11 in

1

6
7
8 10

5

11

94

2
3
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Blade Selection

Straight Blade Semi U-blade U-blade

Width – Moldboard Length 4990 mm 16 ft 4 in 5238 mm 17 ft 2 in 5172 mm 17 ft

Width Over End Bits 5193 mm 17 ft 5311 mm 17 ft 5 in 5258 mm 17 ft 3 in

Height with Cutting Edge and Screen 2236 mm 7 ft 4 in 2215 mm 7 ft 3 in 2210 mm 7 ft 3 in

Height with Cutting Edge, No Screen 1217 mm 4 ft 1253 mm 4 ft 1 in 1255 mm 4 ft 1 in

Maximum Depth of Cut 364 mm 1 ft 2 in 362 mm 1 ft 2 in 934 mm 3 ft 1 in

Maximum Lift above Ground 1730 mm 5 ft 8 in 1735 mm 5 ft 8 in 1198 mm 3 ft 11 in

Cutting Edges, Reversible

Length, Each End Section (3 edges) 1408.2 mm 4 ft 7 in 816.6 mm 2 ft 8 in 2 @ 
779.1 mm and 
1 @ 856 mm

2 @ 
2 ft 7 in and 

1 @ 2 ft 10 in

Length, Each End Section (2 edges) NA 988 mm 3 ft 3 in 1094.4 mm 3 ft 7 in

Width × Thickness 254 mm × 
25 mm

10 in ×
1 in

254 mm × 
25 mm

10 in ×
1 in

254 mm × 
25 mm

10 in ×
1 in

 End Bits (2), Self-sharpening

Length, Each 472 mm 1 ft 7 in 472 mm 1 ft 7 in 472 mm 1 ft 7 in

Width × Thickness 254 mm × 
25 mm

10 in ×
1 in

254 mm × 
25 mm

10 in ×
1 in

254 mm × 
25 mm

10 in ×
1 in

Capacity, Rated 19.3 m3 25.9 yd3 22.4 m3 29.3 yd3 9.74 m3 13 yd3

Turning Diameter, Outside Corner 
of Blade at 43° ART

8737 mm 28 ft 8 in 8823 mm 28 ft 11 in 8795 mm 28 ft 10 in

Overall Machine Length 10 182 mm 33 ft 5 in 10 379 mm 34 ft 1 in 10 272 mm 33 ft 8 in
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J.2-C  Liner/LCS After Waste Placement 
(Global Stability Analysis)
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Client: Zion Landfill, Inc. 

Project: Zion Landfill – Site 2 North Expansion 

Project #: 631020105 

Calculated By: ORC Date: 05/2021 

 Checked by: DAM Date: 05/2021 

TITLE: SHEAR STRENGTH EVALUATION OF LINER / LEACHATE COLLECTION SYSTEM AFTER 
WASTE PLACEMENT (GLOBAL STABILITY ANALYSIS) 

   

T:\Projects\2018\Advanced Zion Landfill Expansion\Design\Geotech\IEPA Application\J.2\J.2C\J.2-C Global Stability V2.docx 

Problem Statement 

Determine the range of acceptable liner and leachate collection system peak shear strength 
parameters that provide a factor of safety against slope failure during the construction/operation and 
closure periods of the landfill under static and seismic loading conditions.   
Title 35 Ill. Admin. Code Section 811.304 (d) requires that “the waste disposal unit shall be designed 
to achieve a factor of safety against slope failure of at least: 1.5 for static conditions and 1.3 under 
seismic conditions.” 
 
Background 

The material strengths of earthen layers (recompacted clay liner, granular drainage layer) are based 
on laboratory testing.  However, as geosynthetics are manufactured products, they can be designed 
and/or selected to meet strength requirements.  The stability of the liner and leachate collection 
system is influenced by the interface shear strengths between geosynthetic liner/leachate collection 
system components.  
This calculation is developed to identify the lowest peak shear strength that produces acceptable 
factors of safety for any potential interface within the liner and leachate collection system during 
operations and after complete build-out of the landfill.  The interfaces that are considered include the 
following: 

- Geotextile to granular drainage layer; 
- Geotextile to geomembrane; or 
- Geomembrane to low permeable earth liner. 

It is noted that all interfaces will be required to meet the minimum interface peak shear strength values 
determined in this calculation. 
 
Given 

 Hydrogeologic and Design Drawings contained in this Application. 
 

 Appendix J.1 “Summary of Geotechnical Design Parameters” contained in this Application. 
 

 Peak horizontal ground acceleration (PGHA) determined from USGS National Seismic Hazard 
Mapping Project website (value of 0.0461g for horizontal acceleration — please refer to 
Appendix J.1). 

 

 Computer model SLIDE - An Interactive Slope Stability Program, version 9.006, developed by 
Rocscience, Inc. was used for the stability analyses. 

 

 Figure Nos. 1 and 2 shows the locations of the critical cross section (please refer to the 
attached pages). 
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Assumptions 
Selected Critical Cross Section 

Critical Cross Section A-A’ - Cross Section A-A’ as shown on Figure Nos. 1 and 2 (see attached 
pages) is a critical cross section oriented overall from south to north, starting in the existing landfill 
and moving north through the vertical and then horizontal expansions, and then through the detention 
basin. A critical cross section is used to be conservative, as it captures the steepest possible slopes 
and peak elevations. The cross section is characterized by the following features: 
 Peak final landform elevation of 896 feet MSL for the horizontal and vertical expansions; 

 

 Maximum waste column thickness of 198 feet located at peak final landform elevation of 
approximately 896 feet MSL in the horizontal expansion area (Cell 11); 

 

 Maximum waste column thickness of 206 feet located at final landform elevation of 
approximately 896 feet MSL in the vertical expansion area (Cell 7); 

 

 Final cover side slopes of 4H:1V with a slope of 10H:1V across the plateau;  
 

 Intermediate waste slopes of 3H:1V; and 
 

 Cell excavation side slopes of 3H:1V in the horizontal and vertical expansion areas. 
 
Critical Cross Section B-B’ - Cross Section B-B’ as shown on Figure Nos. 1 and 2 (see attached 
pages) is a critical cross section oriented overall from west to east in Cell 11 of the horizontal 
expansion.  The cross section moves along the LCS pipe through Cell 11 and through the facility 
boundary to the east.  A critical cross section is used to be conservative, as it captures the steepest 
possible slopes and peak elevations. The cross section is characterized by the following features: 
 Peak final landform elevation of 896 feet MSL for the horizontal expansion; 

 

 Maximum waste column thickness of 198 feet located at peak final landform elevation of 
approximately 896 feet MSL in the horizontal expansion area (Cell 11); 

 

 Final cover side slopes of 4H:1V with a slope of 10H:1V across the plateau;  
 

 Intermediate waste slopes of 3H:1V; and 
 

 Cell excavation side slopes of 3H:1V in the horizontal expansion area. 
 
Landfill Stages Analyzed and Modes of Failure 

Stability of the landfill was analyzed for two different landfill stages:  
 

 Complete landfill build-out / final landform; and   
 

 Intermediate/operational buildout from the liner to the maximum waste height in the horizontal 
expansion, with complete buildout of the vertical expansion area.  
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The landfill stages were analyzed using two modes of failure within the SLIDE model — translational 
(non-circular / block) failure and rotational (circular) failure. The translational failure mode was used 
to analyze the stability of the liner system along critical (weak) interfaces; and the rotational failure 
mode was used to analyze the stability of the waste mass and the foundation.   
 
Stability of Liner System by Translational Failure Mode. The stability of the liner system was evaluated 
by constraining the failure surfaces (generated by the SLIDE model) to occur within the liner system 
at the most critical interface. The SLIDE model was used to perform a block search for translational 
failure surfaces (i.e., non-circular failure surfaces that follow along a weak plane or interface). A 
constraining boundary was applied through the upper portion of the base liner and side slope liner 
within the SLIDE model. Failure surfaces were then generated through the liner layer, and the most 
critical failure surface was determined (i.e., lowest factor of safety). 
 
Stability of Waste Mass and Foundation by Rotational Failure Mode. The stability of the waste mass 
and foundation was evaluated within the SLIDE model using a grid search to find the most critical 
circular failure surfaces within the waste mass and foundation. The grid search was performed in an 
iterative manner by the SLIDE model user. Each time the user adjusted / fine-tuned the grid to the 
point where the model generated the absolute lowest factor of safety.    
 
Limit Equilibrium Analysis Methods 
The limit equilibrium analysis methods used in the SLIDE model analyses included the Bishop 
Simplified Method, the Janbu Corrected Method, the Spencer Method, and the GLE (Generalized 
Limit Equilibrium) / Morgenstern-Price Method. The lowest factor of safety from the four methods 
used is reported on the SLIDE plot for each modeled scenario (attached pages) and on the summary 
table on the following page. All of the modeled scenarios are graphically presented on the SLIDE 
plots provided in the attached pages. 
 
Failure Conditions 
The stability analyses were performed for both short-term and long-term shear strength under static 
and seismic loading conditions. Long-term shear strength conditions will most likely occur following 
the complete buildout of the landfill. Short term shear strength conditions will most likely occur in the 
intermediate/operation scenario. 
 
Global Stability Analysis of Intermediate Build-Out (Operational Period) 
For the operational period, an interim waste slope was developed that rises from the base grades to 
the peak landfill height (206’ along Cross Section A-A’ and 196’ along Cross Section B-B’).  The 
waste slope was assumed to have a slope of 3H:1V.  
 
Global stability of the intermediate landfill buildout (operational landform) condition was analyzed to 
identify liner and leachate collection system shear strength parameters that provide adequate factors 
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of safety for the constructed landfill. This scenario was modeled to ensure that the expanded landfill 
will be stable after closure.    
 
The stability of the landform was evaluated using the unit weights of the geologic units and earthen 
constructed landfill components as described in Appendix J.1.   
 

The water table was assumed to be located in contact with the bottom the low permeable earth liner 
or 5-feet below the ground surface (beyond the limits of the landfill).  This is conservative and 
represents the worst-case groundwater scenario across the site.   A liquid level representing a 1-foot 
leachate level was modeled as a piezometric surface, at the top of the LCS drainage layer.  
 
The final cover critical interface was modeled as a thin layer, sandwiched within the final cover soil. 
The final cover critical interface shear strength value was selected based on minimum acceptable 
geosynthetic interface peak shear strength evaluations provided in Appendix J.2-A. The final cover 
critical interface was modeled using a friction angle of 21.9 degrees and no cohesion. It is noted that 
this is conservative because the friction angle used in the model is shown to barely be within the zone 
of acceptable peak shear strength values (see Appendix J.2-A).  The shear strength of the final 
cover soils was modeled using the reported values in Appendix J.1. 

The shear strength values of the critical interface in the leachate and liner system was conservatively 
assumed to rely only on interface friction angle. The model was iteratively run to identify the minimum 
interface friction angle that provided adequate factors of safety for the peak shear strength values of 
the critical interface for the textured geomembrane (used in vertical and horizontal expansion and on 
side slopes underlying vertical expansion).   
 
The north side of Cross Section A-A’ (i.e. horizontal expansion) and the east side of Cross Section 
(B-B’) were analyzed for the following conditions: 
 

 Stability of Liner System - evaluated stability of the liner system under short-term shear strength 
/ static and seismic conditions.  
 

 Stability of Waste and Foundation - evaluated stability of the waste mass and foundation under 
short-term strength / static and seismic conditions. 

 
Generally speaking, short term analyses evaluate the stability shortly after complete buildout.  These 
analyses conservatively assume that the waste is placed before the foundation soils are allowed to 
consolidate under the weight of the overlying landfill and before excess pore-water pressures induced 
by the loading are allowed to dissipate. Long-term analyses typically represent the final conditions 
after the foundation soils consolidate and excess pore-water pressure dissipates.  Therefore, long-
term conditions were not modeled for the intermediate scenario as operational conditions are not 
anticipated to occur for extended periods of time.  
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Intermediate conditions of the vertical expansion were not analyzed.  The existing landfill was 
designed and permitted with a larger waste thickness and elevation than what is proposed for the 
vertical expansion. Therefore, it is not anticipated that the vertical expansion will cause failure during 
intermediate/operational conditions.  
 
Intermediate Conditions (Operational) Results 
A critical landfill stability model (with 3H:1V operational slopes) was completed to determine the range 
of interface shear strength friction angles of the LCS/liner system in the horizontal expansion and 
adhesion parameters that meet the minimum safety factors of 1.5 for static conditions and 1.3 for 
seismic conditions, as shown below.   
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Based on these modeling results and the analyses conducted in Appendix J.2-B, a friction angle of 
14.9 degrees with an adhesion of 45 psf for the base liner and leachate collection system critical 
interface was chosen based on the figure below.  

 
Using this critical interface friction angle for the bottom liner system for the horizontal expansion, the 
required factors of safety for the complete buildout were achieved, as shown in Table J.2C-1.  
 

Table J.2C-1 
Zion Landfill – Site 2 North Expansion 

Intermediate Waste Height / Partial Buildout 
Liner/LCS Interface:  Friction Angle 14.9 degrees, 45 psf adhesion 

Analysis 
Factors of Safety 

Short-Term Shear Strength 
Static Seismic 

Stability Cross Section A-A' – Horizontal Expansion (northern slope): 
Intermediate Waste Height / Partial Buildout 

NonCircular / Liner Block Search 1.523 1.300 

Circular / Grid Search 1.709 1.332 
Stability Cross Section B-B’ – Horizontal Expansion (eastern slope): 

Intermediate Waste Height / Partial Buildout 
NonCircular / Liner Block Search 1.549 1.320 

Circular / Grid Search 1.850 1.532 
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Global Stability Analysis of Complete Build-Out (Final Landform) Condition 
Global stability of the complete landfill buildout (final landform) condition was analyzed to ensure that 
the expanded landfill will be stable after closure.   The material properties for these conditions were 
the same as in the intermediate buildout scenario.  
 
The north side of Cross Section A-A’ and the west and east sides of Cross Section B-B’ were analyzed 
to ensure that the landfill would be stable under both of the following conditions: 
 

 Stability of Liner System - evaluated stability of the liner system under short-term and long-term 
shear strength / static and seismic conditions.  
 

 Stability of Waste and Foundation - evaluated stability of the waste mass and foundation under 
short-term and long-term shear strength / static and seismic conditions. 

 
Complete Build-Out (Final Landform) Results 
A landfill stability model was completed to ensure that the final buildout would achieve the required 
factors of safety of 1.5 and 1.3 for static and seismic conditions, respectively, based on liner and 
leachate collection system interfaces of 14.9 degrees and 45 psf adhesion.  See Table J.2C-2 below 
for the achieved factors of safety.   

 
Table J.2C-2 

Zion Landfill – Site 2 North Expansion 
Complete Buildout / Final Conditions 

Liner/LCS Interface:  Friction Angle 14.9 degrees, 45 psf adhesion 

Analysis 

Factors of Safety 
Short-Term 

Shear Strength 
Long-Term 

Shear Strength 
Static Seismic Static Seismic 

Stability Cross Section A-A’ – Horizontal Expansion (northern slope) : Complete Buildout 

NonCircular / Liner Block Search 2.127 1.738 1.984 1.628 

Circular / Grid Search 2.658 1.914 2.337 1.949 

Stability Cross Section B-B’ – Horizontal Expansion (western slope) : Complete Buildout 

NonCircular / Liner Block Search 2.188 1.790 2.040 1.676 

Circular / Grid Search 2.711 2.117 2.339 1.951 

Stability Cross Section B-B’ – Horizontal Expansion (eastern slope) : Complete Buildout 

NonCircular / Liner Block Search 2.128 1.742 1.982 1.629 

Circular / Grid Search 2.623 2.042 2.340 1.953 
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Slide Modeler Version: 9.006
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Project Title: SLIDE - An Interactive Slope Stability Program
Date Created: 1/30/2020, 11:59:15 AM

General Settings
Units of Measurement: Imperial Units
Time Units: days
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Data Output: Standard
Failure Direction: Left to Right

Analysis Options
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Analysis Methods Used
Bishop simplified
GLE/Morgenstern-Price with interslice force function 
(Half Sine)
Janbu corrected
Spencer

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes
Create Interslice boundaries at intersections with water 
tables and piezos:
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Initial trial value of FS: 1
Steffensen Iteration: Yes

Groundwater Analysis



Groundwater Method: Water Surfaces
Pore Fluid Unit Weight [lbs/ft3]: 62.4
Use negative pore pressure cutoff: Yes
Maximum negative pore pressure [psf]: 0
Advanced Groundwater Method: None

Random Numbers
Pseudo-random Seed: 10116
Random Number Generation Method: Park and Miller v.3

Surface Options
Surface Type: Non-Circular Block Search
Number of Surfaces: 5000
Multiple Groups: Disabled
Pseudo-Random Surfaces: Enabled
Convex Surfaces Only: Disabled
Left Projection Angle (Start Angle) [deg]: 135
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Seismic Loading
Advanced seismic analysis: No
Staged pseudostatic analysis: No
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Materials
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Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
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Friction Angle [deg] 11.8
Water Surface None
Ru Value 0
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Final Cover Critical Interface

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
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Friction Angle [deg] 21.9
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Expansion Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
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Friction Angle [deg] 33
Water Surface None
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Existing Waste Fill

Color

Strength Type Mohr-Coulomb
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Saturated Unit Weight [lbs/ft3] 75
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Friction Angle [deg] 33
Water Surface None
Ru Value 0
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Color
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Cohesion [psf] 0
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Water Surface Piezometric Line 1
Hu Value 1
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Color
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Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 45
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Low Permeable Earth Liner

Color

Strength Type Mohr-Coulomb
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Saturated Unit Weight [lbs/ft3] 134.1
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Cohesion [psf] 1465
Friction Angle [deg] 11.8
Water Surface Piezometric Line 1
Hu Value 1
Wadsworth Till

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 136.6
Saturated Unit Weight [lbs/ft3] 137.8
Cohesion [psf] 1465
Friction Angle [deg] 11.8
Water Surface Water Table
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Left Slip Surface Endpoint: 2195.151, 890.910
Right Slip Surface Endpoint: 2757.678, 703.782
Resisting Moment: 7.57371e+08 lb-ft
Driving Moment: 5.8278e+08 lb-ft
Total Slice Area: 39674.6 ft2
Surface Horizontal Width: 562.526 ft
Surface Average Height: 70.5294 ft

Method: janbu corrected

FS 1.323270
Axis Location: 2663.542, 1359.872
Left Slip Surface Endpoint: 2195.151, 890.910
Right Slip Surface Endpoint: 2757.678, 703.782
Resisting Horizontal Force: 1.02225e+06 lb
Driving Horizontal Force: 772519 lb
Total Slice Area: 39674.6 ft2
Surface Horizontal Width: 562.526 ft
Surface Average Height: 70.5294 ft

Method: spencer
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FS 1.362860
Axis Location: 2663.542, 1359.872
Left Slip Surface Endpoint: 2195.151, 890.910
Right Slip Surface Endpoint: 2757.678, 703.782
Resisting Moment: 7.34814e+08 lb-ft
Driving Moment: 5.39171e+08 lb-ft
Resisting Horizontal Force: 947266 lb
Driving Horizontal Force: 695058 lb
Total Slice Area: 39674.6 ft2
Surface Horizontal Width: 562.526 ft
Surface Average Height: 70.5294 ft

Method: gle/morgenstern-price

FS 1.356640
Axis Location: 2663.542, 1359.872
Left Slip Surface Endpoint: 2195.151, 890.910
Right Slip Surface Endpoint: 2757.678, 703.782
Resisting Moment: 7.29318e+08 lb-ft
Driving Moment: 5.37591e+08 lb-ft
Resisting Horizontal Force: 941002 lb
Driving Horizontal Force: 693626 lb
Total Slice Area: 39674.6 ft2
Surface Horizontal Width: 562.526 ft
Surface Average Height: 70.5294 ft

Global Minimum Coordinates
Method: bishop simplified
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X Y
2195.15 890.91
2206.6 878.702
2218.06 866.493
2229.51 854.285
2240.96 842.077
2252.41 829.869
2263.86 817.661
2275.32 805.453
2286.77 793.244
2298.22 781.036
2309.67 768.828
2321.12 756.62
2332.58 744.412
2344.03 732.204
2355.48 719.995
2366.93 707.787
2378.38 695.579
2396.46 695.232
2414.54 694.884
2432.62 694.537
2452.62 694.178
2472.61 693.818
2487.31 693.561
2500.41 693.334
2521.91 692.963
2537.26 693.229
2552.62 693.495
2567.98 693.76
2583.34 694.026
2602.44 694.358
2621.55 694.689
2635.72 694.935
2649.89 695.181
2664.06 695.428
2678.23 695.674
2699.34 695.308
2715.89 695.025
2738.11 694.742
2747.9 699.262
2757.68 703.782

Method: janbu corrected
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X Y
2195.15 890.91
2206.6 878.702
2218.06 866.493
2229.51 854.285
2240.96 842.077
2252.41 829.869
2263.86 817.661
2275.32 805.453
2286.77 793.244
2298.22 781.036
2309.67 768.828
2321.12 756.62
2332.58 744.412
2344.03 732.204
2355.48 719.995
2366.93 707.787
2378.38 695.579
2396.46 695.232
2414.54 694.884
2432.62 694.537
2452.62 694.178
2472.61 693.818
2487.31 693.561
2500.41 693.334
2521.91 692.963
2537.26 693.229
2552.62 693.495
2567.98 693.76
2583.34 694.026
2602.44 694.358
2621.55 694.689
2635.72 694.935
2649.89 695.181
2664.06 695.428
2678.23 695.674
2699.34 695.308
2715.89 695.025
2738.11 694.742
2747.9 699.262
2757.68 703.782

Method: spencer
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X Y
2195.15 890.91
2206.6 878.702
2218.06 866.493
2229.51 854.285
2240.96 842.077
2252.41 829.869
2263.86 817.661
2275.32 805.453
2286.77 793.244
2298.22 781.036
2309.67 768.828
2321.12 756.62
2332.58 744.412
2344.03 732.204
2355.48 719.995
2366.93 707.787
2378.38 695.579
2396.46 695.232
2414.54 694.884
2432.62 694.537
2452.62 694.178
2472.61 693.818
2487.31 693.561
2500.41 693.334
2521.91 692.963
2537.26 693.229
2552.62 693.495
2567.98 693.76
2583.34 694.026
2602.44 694.358
2621.55 694.689
2635.72 694.935
2649.89 695.181
2664.06 695.428
2678.23 695.674
2699.34 695.308
2715.89 695.025
2738.11 694.742
2747.9 699.262
2757.68 703.782

Method: gle/morgenstern-price
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X Y
2195.15 890.91
2206.6 878.702
2218.06 866.493
2229.51 854.285
2240.96 842.077
2252.41 829.869
2263.86 817.661
2275.32 805.453
2286.77 793.244
2298.22 781.036
2309.67 768.828
2321.12 756.62
2332.58 744.412
2344.03 732.204
2355.48 719.995
2366.93 707.787
2378.38 695.579
2396.46 695.232
2414.54 694.884
2432.62 694.537
2452.62 694.178
2472.61 693.818
2487.31 693.561
2500.41 693.334
2521.91 692.963
2537.26 693.229
2552.62 693.495
2567.98 693.76
2583.34 694.026
2602.44 694.358
2621.55 694.689
2635.72 694.935
2649.89 695.181
2664.06 695.428
2678.23 695.674
2699.34 695.308
2715.89 695.025
2738.11 694.742
2747.9 699.262
2757.68 703.782

Valid and Invalid Surfaces
Method: bishop simplified

Number of Valid Surfaces: 4874
Number of Invalid Surfaces: 130

Error Codes
Error Code -108 reported for 4 surfaces
Error Code -110 reported for 126 surfaces
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Method: janbu corrected

Number of Valid Surfaces: 4872
Number of Invalid Surfaces: 132

Error Codes
Error Code -108 reported for 6 surfaces
Error Code -110 reported for 126 surfaces

Method: spencer

Number of Valid Surfaces: 4318
Number of Invalid Surfaces: 686

Error Codes
Error Code -108 reported for 44 surfaces
Error Code -110 reported for 126 surfaces
Error Code -111 reported for 516 surfaces

Method: gle/morgenstern-price

Number of Valid Surfaces: 4164
Number of Invalid Surfaces: 840

Error Codes
Error Code -108 reported for 50 surfaces
Error Code -110 reported for 126 surfaces
Error Code -111 reported for 664 surfaces

Error Code Descriptions

The following errors were encountered during the computation:
-108 = Total driving moment or total driving force < 0.1. This is to limit the calculation of  
extremely high safety factors if the driving force is very small (0.1 is an arbitrary number).
-110 = The water table or a piezoline does not span the slip region for a given slip surface,  
when Water Surfaces is specified as the method of pore pressure calculation. If this error occurs,  
check that the water table or piezoline(s) span the appropriate soil cells.
-111 = safety factor equation did not converge

Entity Information
Block Search - thin layers

Shared Entities

Type Coordinates (x,y)
2179.66, 896.002
2177.34, 896
2141.81, 896
2127.47, 896
1858.87, 896
1616.33, 896
1495.01, 896
1458.28, 896
1456.86, 896.353
1456.85, 896.354
1454.84, 896.853
1447.37, 898.703
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1446.76, 898.853
1439.22, 900.721
1438.69, 900.853
1431.08, 902.74
1430.62, 902.853
1429.15, 903.217
1429.15, 903.218
1422.55, 904.853
1415.47, 906.607
1415.47, 906.607
1414.48, 906.853
1406.62, 908.801
1406.4, 908.853
1398.46, 910.822
1398.33, 910.853
1390.3, 912.844
1390.26, 912.853
1390.12, 912.889
1390.12, 912.889
1386.77, 913.717
1380.94, 914.966
1373.16, 915.464
1354.04, 916.986
1349.5, 917.317
1340.81, 917.854
1326.59, 918.986
1314.16, 919.891
1308.46, 920.243
1299.13, 920.986
1278.82, 922.465
1276.11, 922.633
1271.72, 922.983
1264.11, 923.65
1247.79, 925
1244.03, 925
1239.2, 925
1223.74, 925
1219.79, 925
1211.96, 924.561
1200.98, 923.615
1197.39, 923.302
1194.12, 922.975
1192.25, 922.788
1174.12, 920.975
1161.84, 919.746
1154.12, 918.975
1141.84, 917.746
1134.12, 916.975
1131.52, 916.714
1113.76, 914.939
1110.03, 914.006
1110.01, 914.002
1105.41, 912.851
1104.42, 912.604
1097.41, 910.851
1096.34, 910.584
1089.41, 908.851
1088.27, 908.565
1081.41, 906.851
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1076.31, 905.577
1076.3, 905.573
1073.41, 904.851
1070.76, 904.188
1070.74, 904.184
1065.41, 902.851
1064.04, 902.51
1057.41, 900.851
1050.91, 899.226
1049.41, 898.851
1042.98, 897.243
1041.41, 896.851
1035.75, 895.435
1035.73, 895.432
1033.41, 894.851
1031.24, 894.309
1031.23, 894.306
1025.41, 892.851
1023.7, 892.424
1017.41, 890.851
1015.64, 890.407
1009.41, 888.851
1002.24, 887.059
1001.87, 886.967
1001.85, 886.96
1001.53, 886.882
1001.41, 886.851
1000.31, 886.576
998.452, 886.111
998.336, 886.082
993.409, 884.851
989.728, 883.93
988.483, 883.619
988.367, 883.59
986.509, 883.126
985.409, 882.851
982.082, 882.019
977.409, 880.851
973.251, 879.811
969.409, 878.851
964.222, 877.554
961.409, 876.851
959.545, 876.385
957.953, 875.986
953.409, 874.851
950.878, 874.218
950.2, 874.048
949.069, 873.766
947.594, 873.397
945.409, 872.851
945.25, 872.811
944.49, 872.621
943.871, 872.466
937.409, 870.851
935.469, 870.366
929.409, 868.851
922.837, 867.208
921.409, 866.851
914.83, 865.206
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913.409, 864.851
912.054, 864.512
905.409, 862.851
904.157, 862.538
897.409, 860.851
895.171, 860.291
889.409, 858.851
883.455, 857.362
882.565, 857.14
881.409, 856.851
880.304, 856.574
873.409, 854.851
866.47, 853.116
865.409, 852.851
858.425, 851.105
857.409, 850.851
850.382, 849.094
849.409, 848.851
848.476, 848.617
841.409, 846.851
834.511, 845.126
833.409, 844.851
832.349, 844.586
825.409, 842.851
819.152, 841.286
817.409, 840.851
811.119, 839.278
809.409, 838.851
807.747, 838.435
801.409, 836.851
794.398, 835.098
793.409, 834.851
792.434, 834.607
792.426, 834.605
785.409, 832.851
778.07, 831.016
777.409, 830.851
777.357, 830.838
777.354, 830.838
769.409, 828.851
766.195, 828.047
761.409, 826.851
754.352, 825.086
754.344, 825.084
753.409, 824.851
752.484, 824.619
752.476, 824.617
745.409, 822.851
742.15, 822.036
737.409, 820.851
734.118, 820.028
729.409, 818.851
726.082, 818.019
721.42, 816.851
714.316, 815.075
714.308, 815.073
713.42, 814.851
712.543, 814.631
712.535, 814.629
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External Boundary

705.42, 812.851
701.994, 811.994
697.42, 810.851
692.873, 809.714
689.42, 808.851
684.906, 807.722
681.42, 806.851
674.27, 805.063
674.262, 805.061
673.422, 804.851
672.586, 804.643
665.409, 802.851
661.711, 801.926
657.419, 800.851
653.685, 799.917
649.422, 798.851
645.167, 797.79
641.409, 796.851
634.21, 795.051
633.409, 794.851
632.619, 794.653
625.409, 792.851
621.53, 791.881
617.419, 790.851
613.503, 789.872
609.419, 788.851
605.466, 787.862
601.421, 786.851
594.16, 785.039
593.415, 784.852
592.654, 784.664
585.393, 782.851
581.342, 781.838
577.393, 780.851
573.314, 779.831
569.392, 778.851
565.288, 777.824
561.39, 776.85
554.142, 775.035
553.404, 774.85
552.668, 774.665
545.409, 772.851
538.007, 771
538.003, 771
537.388, 770.846
529.393, 768.851
525.016, 767.756
521.392, 766.85
514.117, 765.028
513.413, 764.851
512.696, 764.673
505.386, 762.851
500.914, 761.732
497.408, 760.85
492.912, 759.725
489.386, 758.851
485.922, 757.977
481.42, 756.851
474.122, 755.025
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473.423, 754.851
472.728, 754.677
465.411, 752.851
460.744, 751.683
457.419, 750.85
453.425, 749.85
449.755, 748.932
449.43, 748.851
449.065, 748.76
441.43, 746.851
411.625, 739.4
408.752, 739.647
407.707, 739.78
399.328, 740
391.535, 740.576
375.004, 740.361
356.331, 740.013
351.947, 740
351.399, 739.824
347.109, 738
345.31, 737.207
342.499, 736
338.762, 734.381
337.91, 734
333.865, 732.219
333.374, 732
331.196, 732
314.988, 732
314.081, 732.094
284.972, 732.744
267.961, 732.886
0, 728.896
-5.68e-14, 330.891
5009.05, 330.891
5009.05, 743.418
4805.97, 742.154
4801.53, 742.091
4801.11, 742.088
4800.95, 742.141
4796.95, 743.439
4796.06, 743.712
4795.85, 743.772
4795.68, 743.818
4795.57, 743.848
4795, 744
4794.45, 744.18
4788.96, 746
4788.47, 746.165
4782.93, 748
4782.49, 748.15
4776.9, 750
4776.47, 750.156
4770.43, 752
4763.91, 752
4762.52, 752
4729.64, 740.967
4726.72, 740
4725.92, 739.84
4716.69, 738
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4715.85, 737.832
4706.65, 736
4705.77, 735.824
4696.61, 734
4695.7, 733.817
4686.57, 732
4685.73, 732
4682.95, 732
4679.32, 732
4677.82, 732
4659.51, 732
4622.82, 732
4486.94, 732
4486.94, 732
4481.52, 733.084
4476.94, 734
4476.94, 734
4471.48, 735.093
4466.94, 736
4466.94, 736
4461.43, 737.102
4456.94, 738
4456.94, 738
4451.39, 739.111
4446.94, 740
4442.27, 740.935
4431.95, 743
4429.16, 743.558
4410.47, 743.103
4399.15, 742.903
4395.49, 741.691
4390.15, 739.897
4386.69, 739.881
4380.14, 739.897
4377.03, 740.918
4371.14, 742.896
4369.04, 742.975
4347.22, 735.704
4336.1, 732
4314.27, 732
4302.4, 732
4288.26, 732
4287.06, 732
4278.23, 732
4258.25, 732
4253.3, 732
4251.63, 732
4240.16, 732
4227.99, 732
4222.66, 732
4220.71, 732
4218.09, 732
4217.08, 732
4213.12, 732
4212.98, 732
4212.9, 732
4212.47, 732.03
4210.82, 732.161
4193.89, 733.498
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4192.35, 733.629
4190.96, 733.704
4186.65, 733.968
4184.97, 733.958
4183.76, 734
4176.59, 734.026
4170.47, 734.319
4168.56, 734.377
4162.23, 734.716
4159.92, 734.823
4152.53, 735.2
4150.11, 735.325
4147.28, 735.465
4136.42, 736
4134.6, 736.063
4126.92, 736.312
4121.03, 736.483
4111.42, 736.844
4107.6, 736.996
4100.06, 737.309
4091.61, 737.596
4083.61, 738
4070.1, 738.729
4046.49, 740
3984.38, 741.188
3943.28, 741.962
3941.28, 742
3940.54, 742.001
3940.25, 742.002
3939.67, 742.003
3937.02, 742.008
3923.33, 742.159
3896.23, 742.436
3891.34, 742.481
3880.4, 742.484
3878.94, 742.484
3874.28, 742.524
3847.89, 742.635
3731.91, 743.243
3711.25, 743.347
3660.7, 743.616
3608.3, 743.896
3589.52, 743.996
3589.35, 743.997
3582.64, 743.997
3579.94, 743.997
3577.15, 743.997
3576.53, 743.997
3576, 743.997
3575.59, 743.997
3575.23, 743.997
3574.89, 743.997
3572.75, 743.997
3572.42, 743.997
3572.15, 743.997
3565.35, 743.996
3562.81, 743.996
3560.38, 743.996
3560.19, 743.996
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3555.9, 743.914
3516.42, 743.166
3501.92, 743.132
3497.78, 743.116
3287.33, 690.646
3276.26, 690.454
3219.03, 689.462
3160.96, 688.455
3141.93, 688.125
3083.97, 689.127
3026.6, 690.12
3005.75, 690.48
2986.93, 690.806
2974.68, 690.593
2966.06, 690.444
2955.43, 690.259
2933.03, 689.872
2932.95, 694.72
2932.94, 694.87
2932.93, 695.87
2908.97, 695.455
2896.34, 695.236
2882.94, 695.003
2870.81, 694.793
2831.93, 694.119
2824.98, 694.239
2784.25, 694.943
2195.15, 890.91
2188.78, 893
2188.32, 893.15

Material Boundary

1458.25, 890.855
1495.01, 890.845
1549.83, 890.87
1858.87, 891
2127.47, 890.865
2142.12, 890.909
2195.15, 890.91
2932.94, 694.87
2908.97, 694.455
2851.01, 693.449
2831.93, 693.119
2824.98, 693.239
2812.84, 693.449
2754.87, 694.452
2698.12, 695.433
2676.93, 695.8
2620.04, 694.813
2600.94, 694.482
2580.01, 694.119
2521.93, 693.112
2503.22, 693.435
2475.13, 693.921
2447.68, 694.392
2388.56, 695.405
2366.91, 695.776
2195.59, 692.778
2195.24, 692.771
2195.11, 692.769
2195.04, 692.792
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2173.38, 700
2127.47, 715.257
2072.88, 733.432
2060, 737.734
2041.91, 743.743
2036.53, 742
2031.73, 740.4
2030.55, 740
2025.75, 738.402
2025.72, 738.402
2024.55, 738
2019.76, 736.403
2019.73, 736.403
2018.55, 736
2013.76, 734.405
2013.73, 734.405
2012.55, 734
2007.77, 732.406
2007.74, 732.406
2006.55, 732
2001.77, 730.408
2001.74, 730.408
2000.55, 730
1995.77, 728.41
1995.75, 728.41
1994.54, 728
1994.52, 728
1993.32, 727.59
1988.54, 726
1988.52, 726
1987.31, 725.589
1982.54, 724
1977.79, 722.414
1977.76, 722.414
1976.54, 722
1971.79, 720.416
1971.76, 720.416
1970.54, 720
1965.79, 718.417
1965.76, 718.417
1964.54, 718
1959.8, 716.419
1959.76, 716.419
1958.54, 716
1953.8, 714.42
1953.76, 714.42
1952.54, 714
1947.81, 712.422
1947.76, 712.422
1946.54, 712
1941.81, 710.423
1941.76, 710.423
1940.54, 710
1935.82, 708.425
1935.76, 708.425
1934.54, 708
1929.82, 706.426
1929.77, 706.426
1928.54, 706
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1923.82, 704.428
1923.77, 704.428
1922.54, 704
1917.83, 702.429
1917.78, 702.43
1916.54, 702
1911.83, 700.431
1911.78, 700.431
1910.54, 700
1905.84, 698.433
1905.79, 698.433
1904.54, 698
1899.84, 696.434
1899.79, 696.434
1898.54, 696
1893.84, 694.436
1893.8, 694.436
1892.54, 694
1891.23, 693.563
1886.54, 692
1881.86, 690.439
1880.54, 690
1880.49, 690
1875.79, 688.44
1874.47, 688
1874.47, 688
1868.4, 686.102
1868.11, 686
1867.43, 685.773
1866.61, 685.507
1862.01, 684
1858.87, 684
1856.55, 684
1855.86, 684
1855.02, 684.278
1850.09, 686
1846.47, 687.169
1826.74, 688
1816.05, 688
1807.13, 688
1781.17, 688.396
1719.06, 689.137
1692.86, 690
1637.28, 690
1516.31, 691.277
1500.48, 692
1495.01, 692
1461.71, 692
1449.64, 692
1380.25, 692.892
1354.83, 693.411
1274.37, 692
1247.58, 691.53
1219.93, 691.821
1199.19, 692
1180.87, 692.158
1164.46, 692.516
1158.74, 694
1152.34, 695.587
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1150.1, 696
1147.15, 696.628
1140.35, 698
1136.6, 698.804
1130.69, 700
1128.59, 700.46
1120.45, 702
1119.86, 702.126
1116.8, 702.68
1114.62, 702.964
1109.31, 703.655
1105.9, 704
1094.3, 705.515
1084.55, 706
1069.81, 706.862
1067.29, 706.858
1060.93, 706.795
1054.51, 706.425
1049.43, 706
1036.48, 705.144
1029.03, 704
1014.48, 702.184
1013.62, 702
1011.96, 701.672
993.853, 698
990.827, 697.433
984.141, 696
982.543, 695.691
974.842, 694
974.456, 693.923
971.617, 693.286
967.06, 692.116
966.644, 692
965.137, 691.608
951.886, 688
947.065, 686.849
944.266, 686
933.943, 684.923
931.35, 684.433
922.861, 684.058
920.67, 684
918.713, 683.952
916.783, 684
914.512, 684.056
914.501, 684.056
885.837, 686
885.02, 686
874.622, 686
835.534, 686
768.454, 687.654
700.514, 686
628.175, 684.242
628.127, 684.241
618.233, 684
609.67, 684
608.129, 684.513
603.662, 686
599.571, 687.362
597.655, 688
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Material Boundary

594.551, 689.033
585.639, 692
583.706, 692.643
583.706, 692.643
579.631, 694
577.692, 694.645
573.623, 696
570.071, 697.182
567.615, 698
560.534, 700.359
555.606, 702
551.706, 703.298
549.599, 704
545.694, 705.3
543.591, 706
539.827, 707.301
537.749, 708
529.162, 710.807
525.559, 712
521.35, 713.401
519.551, 714
515.347, 715.4
513.543, 716
509.344, 717.398
507.535, 718
499.16, 720.79
495.524, 722
493.701, 722.607
489.513, 724
486.035, 725.158
483.505, 726
480.031, 727.156
477.496, 728
470.568, 730.307
465.482, 732
465.481, 732
462.023, 733.151
459.474, 734
456.913, 734.853
454.639, 735.61
453.47, 736
450.033, 737.146
447.47, 738
440.602, 740.289
435.797, 740.289
426.87, 740.119
426.201, 740.106
425.234, 740.088
425.659, 739.946
439.628, 735.289
445.572, 733.308
448.135, 732.454
451.572, 731.308
452.741, 730.918
455.017, 730.16
457.579, 729.307
460.127, 728.458
464.508, 727
464.51, 727
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468.673, 725.614
475.6, 723.307
478.136, 722.463
481.611, 721.307
484.14, 720.465
487.618, 719.307
491.807, 717.914
493.629, 717.307
497.265, 716.097
505.64, 713.307
507.449, 712.705
511.648, 711.307
513.452, 710.707
517.656, 709.307
519.455, 708.708
523.669, 707.306
527.287, 706.108
535.86, 703.305
537.89, 702.622
541.663, 701.318
543.799, 700.607
547.704, 699.307
549.811, 698.606
553.711, 697.307
558.639, 695.666
565.718, 693.308
568.176, 692.49
571.728, 691.307
575.797, 689.953
577.736, 689.307
582.052, 687.87
582.052, 687.87
583.743, 687.307
592.656, 684.34
595.759, 683.307
597.676, 682.669
601.767, 681.307
606.234, 679.82
608.698, 679
618.307, 679
628.226, 679.242
628.274, 679.242
700.659, 681.002
768.453, 682.652
835.46, 681
874.622, 681
885.02, 681
885.634, 681
914.27, 679.058
914.411, 679.057
916.635, 679.002
918.712, 678.951
920.822, 679.002
923.072, 679.061
932.042, 679.457
934.813, 679.981
945.459, 681.092
948.634, 682.055
953.372, 683.186
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966.68, 686.81
968.205, 687.206
968.611, 687.32
973.02, 688.452
975.698, 689.053
976.071, 689.127
983.756, 690.815
985.339, 691.121
992.008, 692.55
995.001, 693.111
1013.14, 696.789
1014.83, 697.123
1015.48, 697.262
1029.86, 699.057
1037.13, 700.174
1049.88, 701.017
1054.93, 701.439
1061.13, 701.796
1067.32, 701.858
1069.64, 701.862
1084.22, 701.009
1093.76, 700.535
1105.21, 699.039
1108.62, 698.694
1113.85, 698.014
1115.88, 697.749
1118.7, 697.239
1119.27, 697.117
1127.39, 695.581
1129.45, 695.129
1135.37, 693.93
1139.13, 693.125
1145.94, 691.753
1148.93, 691.114
1151.08, 690.719
1157.27, 689.184
1163.63, 687.532
1180.77, 687.159
1199.14, 687
1219.87, 686.821
1247.6, 686.53
1274.47, 687.001
1354.82, 688.409
1380.15, 687.893
1449.6, 687
1461.71, 687
1495.01, 687
1500.34, 687
1516.14, 686.278
1637.24, 685
1692.76, 685
1718.93, 684.138
1781.09, 683.397
1807.08, 683
1816.05, 683
1826.62, 683
1845.4, 682.209
1848.18, 681.312
1853.09, 679.599
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1854.88, 679
1856.55, 679
1858.87, 679
1862.97, 679
1868.47, 680.801
1869.31, 681.074
1870.05, 681.322
1870.29, 681.404
1875.39, 683
1875.45, 683
1877.69, 683.747
1881.46, 685
1881.51, 685
1883.75, 685.747
1888.43, 687.308
1893.13, 688.871
1894.47, 689.319
1894.81, 689.435
1894.82, 689.435
1900.47, 691.319
1900.8, 691.434
1900.81, 691.434
1906.47, 693.319
1906.8, 693.432
1906.81, 693.432
1912.47, 695.319
1912.79, 695.431
1912.81, 695.431
1918.47, 697.32
1918.79, 697.429
1918.8, 697.429
1924.47, 699.32
1924.78, 699.428
1924.8, 699.428
1930.47, 701.32
1930.78, 701.426
1930.79, 701.426
1936.47, 703.32
1936.78, 703.425
1936.79, 703.425
1942.47, 705.32
1942.77, 705.423
1942.78, 705.423
1948.47, 707.319
1948.77, 707.422
1948.78, 707.422
1954.47, 709.318
1954.77, 709.42
1954.78, 709.42
1960.47, 711.317
1960.76, 711.419
1960.77, 711.419
1966.47, 713.316
1966.76, 713.417
1966.77, 713.417
1972.46, 715.315
1972.76, 715.416
1972.76, 715.416
1978.46, 717.315
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1978.75, 717.414
1978.76, 717.414
1984.44, 719.308
1989.23, 720.903
1989.51, 721
1989.52, 721
1995.23, 722.904
1995.51, 723
1995.54, 723
1996.74, 723.41
1996.75, 723.41
2002.46, 725.314
2002.74, 725.408
2002.74, 725.408
2008.46, 727.314
2008.73, 727.406
2008.74, 727.406
2014.46, 729.314
2014.73, 729.405
2014.73, 729.405
2020.46, 731.315
2020.72, 731.403
2020.73, 731.403
2026.46, 733.315
2026.72, 733.402
2026.73, 733.402
2032.46, 735.313
2033.64, 735.713
2037.69, 737.065
2041.9, 738.472
2061.54, 731.927
2127.47, 709.948
2194.18, 687.752
2195.59, 687.778
2206.66, 687.971
2366.91, 690.776
2388.53, 690.405
2447.68, 689.392
2475.13, 688.921
2503.25, 688.435
2521.93, 688.112
2580.04, 689.12
2600.94, 689.482
2620.01, 689.813
2676.93, 690.8
2698.09, 690.434
2754.87, 689.452
2812.87, 688.448
2824.98, 688.239
2831.93, 688.119
2850.97, 688.449
2908.97, 689.455
2933.03, 689.872
435.797, 740.289
442.642, 742
450.278, 743.909
450.642, 744
450.968, 744.081
454.639, 745
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458.633, 746
461.959, 746.833
466.624, 748
473.939, 749.826
474.634, 750
475.332, 750.174
482.633, 752
487.141, 753.127
490.599, 754
494.12, 754.873
498.626, 756
502.131, 756.883
506.599, 758
513.901, 759.821
514.625, 760
515.336, 760.179
522.606, 762
526.229, 762.906
530.606, 764
538.599, 765.995
538.618, 766
538.622, 766
538.64, 766.005
546.622, 768
553.883, 769.815
554.619, 770
555.355, 770.184
562.605, 772
566.5, 772.974
570.605, 774
574.527, 774.98
578.605, 776
582.554, 776.987
586.606, 778
593.858, 779.811
594.624, 780
595.376, 780.19
602.632, 782
606.678, 783.012
610.632, 784
614.715, 785.021
618.632, 786
622.745, 787.031
626.622, 788
633.831, 789.802
634.622, 790
635.422, 790.2
642.622, 792
646.38, 792.939
650.632, 794
654.898, 795.067
658.632, 796
662.927, 797.076
666.622, 798
673.797, 799.792
674.632, 800
675.475, 800.211
675.482, 800.213
682.633, 802
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686.119, 802.872
690.633, 804
694.086, 804.863
698.633, 806
703.206, 807.143
706.633, 808
713.748, 809.779
713.756, 809.781
714.633, 810
715.521, 810.222
715.529, 810.224
722.633, 812
727.298, 813.169
730.622, 814
735.33, 815.177
738.622, 816
743.363, 817.185
746.622, 818
753.689, 819.767
753.697, 819.769
754.622, 820
755.557, 820.234
755.564, 820.236
762.622, 822
767.408, 823.196
770.622, 824
777.968, 825.837
777.971, 825.837
778.622, 826
779.282, 826.165
786.622, 828
793.638, 829.754
793.646, 829.756
794.622, 830
795.611, 830.247
802.622, 832
808.959, 833.584
810.622, 834
812.332, 834.427
818.622, 836
820.364, 836.436
826.622, 838
833.562, 839.735
834.622, 840
835.724, 840.275
842.622, 842
849.689, 843.767
850.622, 844
851.594, 844.243
858.622, 846
859.638, 846.254
866.622, 848
867.683, 848.265
874.622, 850
881.516, 851.724
882.622, 852
883.778, 852.289
884.667, 852.511
890.622, 854
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896.384, 855.44
898.622, 856
905.369, 857.687
906.622, 858
913.267, 859.661
914.622, 860
916.042, 860.355
922.622, 862
924.05, 862.357
930.622, 864
936.682, 865.515
938.622, 866
945.083, 867.615
945.703, 867.77
946.463, 867.96
946.622, 868
948.807, 868.546
950.282, 868.915
951.413, 869.198
952.09, 869.367
954.622, 870
959.165, 871.136
960.758, 871.534
962.622, 872
965.435, 872.703
970.622, 874
974.464, 874.96
978.622, 876
983.295, 877.168
986.622, 878
987.722, 878.275
989.579, 878.739
989.696, 878.768
990.941, 879.08
994.622, 880
999.548, 881.232
999.665, 881.261
1001.52, 881.725
1002.62, 882
1002.75, 882.031
1003.06, 882.11
1003.09, 882.116
1003.45, 882.208
1010.62, 884
1016.85, 885.557
1018.62, 886
1024.91, 887.573
1026.62, 888
1032.44, 889.455
1032.46, 889.459
1034.62, 890
1036.95, 890.581
1036.96, 890.585
1042.62, 892
1044.19, 892.392
1050.62, 894
1052.12, 894.375
1058.62, 896
1065.26, 897.659
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Material Boundary

1066.62, 898
1071.96, 899.334
1071.97, 899.337
1074.62, 900
1077.51, 900.722
1077.53, 900.726
1082.62, 902
1089.48, 903.714
1090.62, 904
1097.56, 905.733
1098.62, 906
1105.63, 907.753
1106.62, 908
1111.23, 909.151
1111.24, 909.155
1114.62, 910
1132.01, 911.739
1134.62, 912
1142.34, 912.771
1154.62, 914
1162.34, 914.771
1174.62, 916
1192.75, 917.813
1194.62, 918
1197.86, 918.324
1201.41, 918.634
1212.31, 919.573
1219.93, 920
1223.74, 920
1239.2, 920
1244.03, 920
1247.58, 920
1263.68, 918.668
1271.3, 918
1275.76, 917.645
1278.49, 917.476
1298.75, 916
1308.11, 915.255
1313.82, 914.902
1326.21, 914
1340.45, 912.866
1349.16, 912.328
1353.66, 912
1372.8, 910.476
1380.25, 910
1385.65, 908.845
1388.91, 908.035
1388.92, 908.035
1389.06, 908
1389.1, 907.991
1397.13, 906
1397.26, 905.969
1405.2, 904
1405.41, 903.947
1413.27, 902
1414.27, 901.754
1414.27, 901.754
1421.35, 900
1427.95, 898.364
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1427.95, 898.363
1429.42, 898
1429.87, 897.887
1437.49, 896
1438.02, 895.868
1445.56, 894
1446.17, 893.85
1453.63, 892
1455.65, 891.501
1455.65, 891.5
1458.25, 890.855
1461.71, 890
1467.34, 888.591
1467.35, 888.589
1469.71, 888
1470.53, 887.793
1477.71, 886
1478.61, 885.773
1485.71, 884
1489.39, 883.08
1490.59, 882.778
1492.56, 882.287
1493.71, 882
1494.64, 881.766
1495.01, 881.674
1501.71, 880
1508.76, 878.237
1509.71, 878
1515.42, 876.572
1517.71, 876
1524.27, 874.359
1525.71, 874
1533.07, 872.159
1533.71, 872
1533.89, 871.955
1541.71, 870
1547.85, 868.466
1549.71, 868
1549.77, 867.986
1557.71, 866
1565.54, 864.043
1565.71, 864
1566.26, 863.863
1573.71, 862
1577.71, 861
1577.72, 860.999
1581.71, 860
1585.53, 859.045
1585.54, 859.044
1589.71, 858
1591.56, 857.539
1597.71, 856
1599.62, 855.525
1605.71, 854
1607.67, 853.51
1613.72, 852
1618.11, 850.901
1618.12, 850.899
1621.72, 850
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1625.17, 849.136
1625.18, 849.135
1629.72, 848
1631.84, 847.469
1637.72, 846
1639.9, 845.455
1645.72, 844
1647.95, 843.442
1653.72, 842
1658.44, 840.82
1658.45, 840.818
1661.72, 840
1664.88, 839.211
1664.88, 839.209
1669.72, 838
1672.15, 837.393
1677.72, 836
1680.18, 835.385
1685.72, 834
1688.19, 833.383
1693.72, 832
1698.69, 830.759
1701.72, 830
1707.44, 828.57
1709.72, 828
1715.32, 826.602
1717.72, 826
1723.24, 824.622
1725.72, 824
1728.35, 823.345
1733.73, 822
1736.41, 821.33
1741.73, 820
1744.46, 819.317
1749.73, 818
1752.51, 817.305
1757.73, 816
1760.55, 815.294
1765.72, 814
1770.89, 812.708
1773.72, 812
1778.85, 810.716
1781.7, 810
1784.68, 809.261
1789.73, 808
1792.72, 807.252
1797.73, 806
1803.91, 804.456
1805.73, 804
1811.94, 802.447
1813.73, 802
1817.77, 800.99
1817.78, 800.988
1821.73, 800
1825.74, 798.998
1825.75, 798.997
1829.73, 798
1835.99, 796.436
1837.73, 796
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1844, 794.433
1845.73, 794
1852.02, 792.43
1853.73, 792
1857.65, 791.022
1857.65, 791.02
1858.87, 790.716
1861.74, 790
1865.84, 788.973
1865.85, 788.971
1869.74, 788
1876.04, 786.424
1877.74, 786
1879.43, 785.576
1885.74, 784
1887.43, 783.577
1893.72, 782
1897.59, 781.033
1897.6, 781.031
1901.71, 780
1905.83, 778.97
1905.84, 778.969
1909.7, 778
1911.41, 777.573
1917.72, 776
1924.02, 774.424
1925.72, 774
1932, 772.424
1933.69, 772
1937.57, 771.035
1937.58, 771.034
1941.71, 770
1945.85, 768.964
1945.86, 768.963
1949.7, 768
1956.05, 766.417
1957.71, 766
1959.39, 765.582
1965.72, 764
1967.39, 763.583
1973.7, 762
1977.57, 761.034
1977.58, 761.033
1981.71, 760
1985.9, 758.959
1985.9, 758.958
1989.74, 758
1991.4, 757.584
1997.72, 756
1999.4, 755.58
2005.72, 754
2007.48, 753.558
2013.7, 752
2017.55, 751.04
2017.56, 751.039
2021.71, 750
2025.87, 748.959
2025.88, 748.958
2029.73, 748
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2032.55, 747.298
2037.73, 746
2040.08, 745.405
2041.91, 744.8
2060.85, 738.545
2075.51, 733.686
2122.09, 718.246
2127.47, 716.441
2149.16, 709.179
2175.38, 700.392
2176.55, 700
2195.21, 693.791
2195.27, 693.772
2195.49, 693.776
2195.5, 693.776
2195.59, 693.778
2208.3, 694
2235.83, 694.482
2276.51, 695.194
2295.76, 695.531
2313.04, 695.833
2322.59, 696
2366.91, 696.776
2387.58, 696.422
2475.13, 694.921
2521.93, 694.112
2580.01, 695.119
2599.02, 695.449
2655.66, 696.431
2676.93, 696.8
2680.62, 696.736
2689.29, 696.586
2703.76, 696.336
2723.86, 695.988
2748.24, 695.566
2784.25, 694.943

Material Boundary

2041.9, 738.472
2041.91, 743.585
2041.91, 743.743
2041.91, 744.8
425.659, 739.946
435.798, 740.139
440.577, 740.139
447.422, 737.858
449.985, 737.003
453.422, 735.858
454.591, 735.468
456.865, 734.711
459.427, 733.858
461.976, 733.009
465.456, 731.85
465.458, 731.85
470.521, 730.164
477.448, 727.858
479.983, 727.014
483.458, 725.858
485.987, 725.016
489.466, 723.858
493.653, 722.465
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495.477, 721.858
499.113, 720.647
507.488, 717.858
509.297, 717.255
513.496, 715.858
515.3, 715.257
519.504, 713.858
521.302, 713.259
525.512, 711.858
529.115, 710.665
537.702, 707.858
539.778, 707.159
543.543, 705.858
545.647, 705.157
549.551, 703.858
551.659, 703.156
555.559, 701.858
560.487, 700.217
567.567, 697.858
570.023, 697.04
573.575, 695.858
577.645, 694.503
579.583, 693.858
583.665, 692.499
583.665, 692.499
585.591, 691.858
594.504, 688.891
597.607, 687.858
599.524, 687.22
603.615, 685.858
608.082, 684.371
609.646, 683.85
618.235, 683.85
628.13, 684.091
628.178, 684.092
700.517, 685.85
768.454, 687.503
835.532, 685.85
874.622, 685.85
885.02, 685.85
885.832, 685.85
914.495, 683.906
914.51, 683.906
916.779, 683.85
918.713, 683.802
920.674, 683.85
922.866, 683.908
931.367, 684.283
933.965, 684.774
944.296, 685.852
947.104, 686.704
951.924, 687.855
965.176, 691.463
966.683, 691.855
967.099, 691.971
971.652, 693.14
974.487, 693.776
974.873, 693.853
982.574, 695.544
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Material Boundary

984.171, 695.853
990.856, 697.286
993.882, 697.853
1011.99, 701.525
1013.65, 701.853
1014.51, 702.036
1029.05, 703.851
1036.5, 704.995
1049.44, 705.85
1054.52, 706.275
1060.93, 706.645
1067.29, 706.708
1069.81, 706.712
1084.54, 705.85
1094.28, 705.366
1105.88, 703.851
1109.29, 703.506
1114.6, 702.815
1116.78, 702.531
1119.83, 701.979
1120.42, 701.853
1128.56, 700.313
1130.66, 699.853
1136.57, 698.657
1140.32, 697.853
1147.12, 696.481
1150.07, 695.853
1152.31, 695.44
1158.71, 693.855
1164.44, 692.366
1180.86, 692.008
1199.19, 691.85
1219.92, 691.671
1247.58, 691.38
1274.37, 691.85
1354.83, 693.26
1380.25, 692.742
1449.64, 691.85
1461.71, 691.85
1495.01, 691.85
1500.47, 691.85
1516.31, 691.127
1637.27, 689.85
1692.85, 689.85
1719.06, 688.987
1781.17, 688.246
1807.13, 687.85
1816.05, 687.85
1826.74, 687.85
1846.44, 687.02
1850.04, 685.858
1854.98, 684.136
1855.83, 683.85
1856.55, 683.85
1858.87, 683.85
1862.03, 683.85
1866.66, 685.364
1867.48, 685.63
1868.16, 685.858
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1868.45, 685.959
1874.49, 687.85
1874.5, 687.85
1875.84, 688.298
1880.52, 689.85
1880.56, 689.85
1881.9, 690.297
1886.58, 691.858
1891.28, 693.421
1892.59, 693.858
1893.82, 694.286
1893.87, 694.286
1898.59, 695.858
1899.82, 696.284
1899.86, 696.284
1904.59, 697.858
1905.81, 698.283
1905.86, 698.283
1910.59, 699.858
1911.81, 700.281
1911.86, 700.281
1916.59, 701.858
1917.8, 702.279
1917.85, 702.279
1922.59, 703.858
1923.8, 704.278
1923.85, 704.278
1928.59, 705.858
1929.79, 706.276
1929.84, 706.276
1934.59, 707.858
1935.79, 708.275
1935.84, 708.275
1940.59, 709.858
1941.79, 710.273
1941.84, 710.273
1946.59, 711.858
1947.78, 712.272
1947.83, 712.272
1952.59, 713.858
1953.78, 714.27
1953.83, 714.27
1958.59, 715.858
1959.78, 716.269
1959.82, 716.269
1964.59, 717.858
1965.78, 718.267
1965.82, 718.267
1970.59, 719.858
1971.78, 720.266
1971.81, 720.266
1976.59, 721.858
1977.78, 722.264
1977.81, 722.264
1982.59, 723.858
1987.36, 725.447
1988.54, 725.85
1988.57, 725.85
1993.36, 727.448
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1994.54, 727.85
1994.57, 727.85
1995.77, 728.26
1995.8, 728.26
2000.59, 729.858
2001.77, 730.258
2001.79, 730.258
2006.59, 731.858
2007.76, 732.256
2007.79, 732.256
2012.59, 733.858
2013.76, 734.255
2013.79, 734.255
2018.59, 735.858
2019.75, 736.253
2019.78, 736.253
2024.59, 737.858
2025.75, 738.252
2025.78, 738.252
2030.6, 739.858
2031.77, 740.258
2036.57, 741.858
2041.91, 743.585
2059.95, 737.591
2072.84, 733.29
2127.43, 715.114
2173.33, 699.858
2195, 692.649
2195.09, 692.619
2195.24, 692.621
2195.59, 692.628
2366.91, 695.626
2388.56, 695.255
2447.68, 694.242
2475.12, 693.771
2503.22, 693.285
2521.93, 692.962
2580.02, 693.969
2600.94, 694.332
2620.04, 694.663
2676.93, 695.65
2698.12, 695.283
2754.86, 694.302
2812.83, 693.299
2824.98, 693.089
2831.93, 692.969
2851.01, 693.299
2908.98, 694.305
2932.95, 694.72
440.602, 740.289
443.602, 740.289
447.47, 739
450.033, 738.146
453.47, 737
454.639, 736.61
456.913, 735.853
459.474, 735
462.023, 734.151
465.481, 733
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465.482, 733
470.568, 731.307
477.496, 729
480.031, 728.156
483.505, 727
486.035, 726.158
489.513, 725
493.701, 723.607
495.524, 723
499.16, 721.79
507.535, 719
509.344, 718.398
513.543, 717
515.347, 716.4
519.551, 715
521.35, 714.401
525.559, 713
529.162, 711.807
537.749, 709
539.827, 708.301
543.591, 707
545.694, 706.3
549.599, 705
551.706, 704.298
555.606, 703
560.534, 701.359
567.615, 699
570.071, 698.182
573.623, 697
577.692, 695.645
579.631, 695
583.706, 693.643
583.706, 693.643
585.639, 693
594.551, 690.033
597.655, 689
599.571, 688.362
603.662, 687
608.129, 685.513
609.67, 685
618.233, 685
628.127, 685.241
628.175, 685.242
700.514, 687
768.454, 688.654
835.534, 687
874.622, 687
885.02, 687
885.837, 687
914.501, 685.056
914.512, 685.056
916.783, 685
918.713, 684.952
920.67, 685
922.861, 685.058
931.35, 685.433
933.943, 685.923
944.266, 687
947.065, 687.849
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Material Boundary

951.886, 689
965.137, 692.608
966.644, 693
967.06, 693.116
971.617, 694.286
974.456, 694.923
974.842, 695
982.543, 696.691
984.141, 697
990.827, 698.433
993.853, 699
1011.96, 702.672
1013.62, 703
1014.48, 703.184
1029.03, 705
1036.48, 706.144
1049.43, 707
1054.51, 707.425
1060.93, 707.795
1067.29, 707.858
1069.81, 707.862
1084.55, 707
1094.3, 706.515
1105.9, 705
1109.31, 704.655
1114.62, 703.964
1116.8, 703.68
1119.86, 703.126
1120.45, 703
1128.59, 701.46
1130.69, 701
1136.6, 699.804
1140.35, 699
1147.15, 697.628
1150.1, 697
1152.34, 696.587
1158.74, 695
1164.46, 693.516
1180.87, 693.158
1199.19, 693
1219.93, 692.821
1247.58, 692.53
1274.37, 693
1354.83, 694.411
1380.25, 693.892
1449.64, 693
1461.71, 693
1495.01, 693
1500.48, 693
1516.31, 692.277
1637.28, 691
1692.86, 691
1719.06, 690.137
1781.17, 689.396
1807.13, 689
1816.05, 689
1826.74, 689
1846.47, 688.169
1868.81, 687.228
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1874.47, 689
1874.47, 689
1875.79, 689.44
1880.49, 691
1880.54, 691
1881.86, 691.439
1886.54, 693
1891.23, 694.563
1892.54, 695
1893.8, 695.436
1893.84, 695.436
1898.54, 697
1899.79, 697.434
1899.84, 697.434
1904.54, 699
1905.79, 699.433
1905.84, 699.433
1910.54, 701
1911.78, 701.431
1911.83, 701.431
1916.54, 703
1917.78, 703.43
1917.83, 703.429
1922.54, 705
1923.77, 705.428
1923.82, 705.428
1928.54, 707
1929.77, 707.426
1929.82, 707.426
1934.54, 709
1935.76, 709.425
1935.82, 709.425
1940.54, 711
1941.76, 711.423
1941.81, 711.423
1946.54, 713
1947.76, 713.422
1947.81, 713.422
1952.54, 715
1953.76, 715.42
1953.8, 715.42
1958.54, 717
1959.76, 717.419
1959.8, 717.419
1964.54, 719
1965.76, 719.417
1965.79, 719.417
1970.54, 721
1971.76, 721.416
1971.79, 721.416
1976.54, 723
1977.76, 723.414
1977.79, 723.414
1982.54, 725
1987.31, 726.589
1988.52, 727
1988.54, 727
1993.32, 728.59
1994.52, 729
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1994.54, 729
1995.75, 729.41
1995.77, 729.41
2000.55, 731
2001.74, 731.408
2001.77, 731.408
2006.55, 733
2007.74, 733.406
2007.77, 733.406
2012.55, 735
2013.73, 735.405
2013.76, 735.405
2018.55, 737
2019.73, 737.403
2019.76, 737.403
2024.55, 739
2025.72, 739.402
2025.75, 739.402
2030.55, 741
2031.73, 741.4
2036.53, 743
2041.91, 744.8

Material Boundary

411.625, 739.4
415.074, 739.104
419.682, 740
425.234, 740.088
426.87, 740.119
442.157, 743.94
449.793, 745.849
450.157, 745.94
450.483, 746.022
454.153, 746.94
458.147, 747.94
461.473, 748.773
466.139, 749.94
473.455, 751.767
474.149, 751.941
474.848, 752.114
482.148, 753.94
486.653, 755.067
490.114, 755.94
493.637, 756.814
498.139, 757.94
501.644, 758.823
506.113, 759.94
513.419, 761.762
514.14, 761.94
514.848, 762.119
522.12, 763.94
525.743, 764.846
530.121, 765.94
538.115, 767.936
538.372, 768
538.376, 768
546.137, 769.94
553.397, 771.755
554.133, 771.94
554.87, 772.124
562.119, 773.94
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566.015, 774.914
570.12, 775.94
574.042, 776.921
578.12, 777.94
582.069, 778.927
586.121, 779.94
593.377, 781.753
594.14, 781.941
594.889, 782.13
602.147, 783.941
606.193, 784.952
610.147, 785.94
614.23, 786.961
618.147, 787.94
622.259, 788.971
626.137, 789.94
633.346, 791.743
634.137, 791.94
634.937, 792.14
642.137, 793.94
645.894, 794.88
650.148, 795.941
654.413, 797.007
658.147, 797.94
662.44, 799.016
666.137, 799.94
673.312, 801.732
674.148, 801.941
674.99, 802.151
674.997, 802.153
682.148, 803.94
685.634, 804.812
690.148, 805.94
693.601, 806.804
698.148, 807.94
702.721, 809.084
706.148, 809.94
713.263, 811.719
713.271, 811.721
714.148, 811.94
715.036, 812.162
715.044, 812.164
722.148, 813.94
726.812, 815.109
730.137, 815.94
734.845, 817.117
738.137, 817.94
742.878, 819.125
746.137, 819.94
753.204, 821.707
753.211, 821.709
754.137, 821.94
755.071, 822.174
755.079, 822.176
762.137, 823.94
766.923, 825.137
770.137, 825.94
777.722, 827.837
777.725, 827.837
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Material Boundary

778.137, 827.94
778.797, 828.105
786.137, 829.94
793.153, 831.694
793.161, 831.696
794.137, 831.94
795.126, 832.187
802.137, 833.94
808.474, 835.525
810.137, 835.94
811.847, 836.368
818.137, 837.94
819.879, 838.376
826.137, 839.94
833.077, 841.675
834.137, 841.94
835.239, 842.216
842.137, 843.94
849.204, 845.707
850.137, 845.94
851.109, 846.183
858.137, 847.94
859.153, 848.194
866.137, 849.94
867.198, 850.205
874.137, 851.94
881.031, 853.664
882.137, 853.94
883.293, 854.229
884.182, 854.452
890.137, 855.94
895.898, 857.381
898.137, 857.94
904.884, 859.627
906.137, 859.94
912.782, 861.602
914.137, 861.94
915.557, 862.295
922.137, 863.94
923.565, 864.297
930.137, 865.94
936.197, 867.455
938.137, 867.94
944.598, 869.556
945.218, 869.71
945.978, 869.9
946.137, 869.94
948.322, 870.486
949.797, 870.855
950.928, 871.138
951.605, 871.307
954.137, 871.94
958.68, 873.076
960.273, 873.474
962.137, 873.94
964.95, 874.643
970.137, 875.94
973.979, 876.901
978.137, 877.94
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982.81, 879.109
986.137, 879.94
987.237, 880.215
989.094, 880.68
989.211, 880.709
990.456, 881.02
994.137, 881.94
999.063, 883.172
999.18, 883.201
1001.04, 883.665
1002.14, 883.94
1002.26, 883.971
1002.58, 884.05
1002.6, 884.057
1002.97, 884.148
1010.14, 885.94
1016.36, 887.497
1018.14, 887.94
1024.43, 889.513
1026.14, 889.94
1031.96, 891.396
1031.97, 891.399
1034.14, 891.94
1036.46, 892.522
1036.48, 892.525
1042.14, 893.94
1043.71, 894.333
1050.14, 895.94
1051.64, 896.316
1058.14, 897.94
1064.77, 899.599
1066.14, 899.94
1071.47, 901.274
1071.49, 901.277
1074.14, 901.94
1077.03, 902.663
1077.04, 902.666
1082.14, 903.94
1088.99, 905.655
1090.14, 905.94
1097.07, 907.674
1098.14, 907.94
1105.15, 909.693
1106.14, 909.94
1110.74, 911.092
1110.76, 911.095
1114.28, 911.976
1131.82, 913.729
1134.42, 913.99
1142.14, 914.761
1154.42, 915.99
1162.14, 916.761
1174.42, 917.99
1192.55, 919.803
1194.42, 919.99
1197.67, 920.315
1201.24, 920.626
1212.17, 921.569
1219.87, 922
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1223.74, 922
1239.2, 922
1244.03, 922
1247.67, 922
1263.85, 920.661
1271.47, 919.993
1275.9, 919.64
1278.62, 919.472
1298.9, 917.994
1308.25, 917.25
1313.96, 916.898
1326.36, 915.994
1340.59, 914.861
1349.3, 914.323
1353.81, 913.994
1372.94, 912.471
1380.52, 911.987
1386.1, 910.794
1389.4, 909.977
1389.4, 909.977
1389.54, 909.941
1389.58, 909.932
1397.61, 907.941
1397.74, 907.91
1405.68, 905.941
1405.89, 905.889
1413.75, 903.941
1414.75, 903.696
1414.75, 903.695
1421.83, 901.941
1428.43, 900.306
1428.43, 900.305
1429.9, 899.941
1430.35, 899.828
1437.97, 897.941
1438.5, 897.809
1446.04, 895.941
1446.65, 895.791
1454.11, 893.941
1456.13, 893.442
1456.13, 893.441
1457.91, 893
1495.01, 893
1616.33, 893
1858.87, 893
2127.47, 893
2141.81, 893
2181.65, 893
2188.78, 893
426.201, 740.106
442.121, 744.086
449.756, 745.995
450.121, 746.086
450.446, 746.167
454.117, 747.086
458.111, 748.086
461.436, 748.919
466.102, 750.086
473.419, 751.912
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474.113, 752.086
474.811, 752.26
482.112, 754.086
486.617, 755.213
490.077, 756.086
493.601, 756.959
498.102, 758.085
501.607, 758.968
506.077, 760.086
513.383, 761.907
514.104, 762.086
514.812, 762.264
522.084, 764.086
525.707, 764.991
530.085, 766.086
538.079, 768.081
538.353, 768.15
538.357, 768.15
546.101, 770.086
553.36, 771.901
554.096, 772.086
554.833, 772.27
562.083, 774.086
565.979, 775.06
570.084, 776.086
574.006, 777.066
578.084, 778.086
582.033, 779.073
586.085, 780.086
593.341, 781.898
594.104, 782.086
594.853, 782.275
602.111, 784.086
606.157, 785.097
610.11, 786.086
614.194, 787.107
618.11, 788.086
622.223, 789.116
626.101, 790.086
633.31, 791.888
634.101, 792.086
634.901, 792.286
642.101, 794.086
645.858, 795.025
650.112, 796.086
654.377, 797.152
658.111, 798.086
662.404, 799.162
666.101, 800.086
673.276, 801.878
674.112, 802.086
674.953, 802.296
674.961, 802.298
682.111, 804.086
685.598, 804.957
690.111, 806.086
693.564, 806.949
698.111, 808.086
702.685, 809.229
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706.111, 810.086
713.227, 811.865
713.234, 811.867
714.111, 812.086
714.999, 812.308
715.007, 812.31
722.112, 814.086
726.775, 815.254
730.101, 816.086
734.809, 817.263
738.101, 818.086
742.842, 819.271
746.101, 820.086
753.167, 821.852
753.175, 821.854
754.101, 822.086
755.035, 822.319
755.043, 822.321
762.101, 824.086
766.886, 825.282
770.101, 826.086
777.704, 827.987
777.707, 827.987
778.101, 828.086
778.761, 828.251
786.101, 830.086
793.117, 831.84
793.125, 831.842
794.101, 832.086
795.089, 832.333
802.101, 834.086
808.438, 835.67
810.101, 836.086
811.81, 836.513
818.101, 838.086
819.843, 838.521
826.101, 840.086
833.041, 841.821
834.101, 842.086
835.202, 842.361
842.101, 844.086
849.167, 845.852
850.101, 846.086
851.073, 846.329
858.101, 848.086
859.116, 848.34
866.101, 850.086
867.161, 850.351
874.101, 852.086
880.995, 853.809
882.101, 854.086
883.256, 854.375
884.146, 854.597
890.101, 856.086
895.862, 857.526
898.101, 858.086
904.848, 859.773
906.101, 860.086
912.746, 861.747
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Material Boundary
914.101, 862.086
915.521, 862.441
922.101, 864.086
923.528, 864.443
930.101, 866.086
936.16, 867.601
938.101, 868.086
944.562, 869.701
945.181, 869.856
945.941, 870.046
946.101, 870.086
948.285, 870.632
949.761, 871.001
950.891, 871.283
951.569, 871.453
954.101, 872.086
958.644, 873.222
960.237, 873.62
962.101, 874.086
964.913, 874.789
970.101, 876.086
973.942, 877.046
978.101, 878.086
982.774, 879.254
986.101, 880.086
987.201, 880.361
989.058, 880.825
989.174, 880.854
990.419, 881.165
994.101, 882.086
999.027, 883.317
999.144, 883.347
1001, 883.811
1002.1, 884.086
1002.22, 884.117
1002.54, 884.195
1002.57, 884.202
1002.93, 884.294
1010.1, 886.086
1016.33, 887.642
1018.1, 888.086
1024.39, 889.659
1026.1, 890.086
1031.92, 891.541
1031.94, 891.544
1034.1, 892.086
1036.43, 892.667
1036.44, 892.671
1042.1, 894.086
1043.67, 894.478
1050.1, 896.086
1051.6, 896.461
1058.1, 898.086
1064.74, 899.745
1066.1, 900.086
1071.43, 901.419
1071.45, 901.423
1074.1, 902.086
1076.99, 902.808
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1077.01, 902.812
1082.1, 904.086
1088.96, 905.8
1090.1, 906.086
1097.03, 907.819
1098.1, 908.086
1105.11, 909.839
1106.1, 910.086
1110.71, 911.237
1110.72, 911.241
1114.25, 912.124
1131.8, 913.879
1134.41, 914.139
1142.12, 914.911
1154.41, 916.139
1162.12, 916.911
1174.41, 918.139
1192.53, 919.952
1194.41, 920.139
1197.66, 920.465
1201.22, 920.776
1212.16, 921.718
1219.87, 922.15
1223.74, 922.15
1239.2, 922.15
1244.03, 922.15
1247.67, 922.15
1263.87, 920.811
1271.48, 920.143
1275.91, 919.79
1278.63, 919.622
1298.92, 918.144
1308.26, 917.4
1313.97, 917.047
1326.37, 916.144
1340.6, 915.011
1349.31, 914.473
1353.82, 914.144
1372.95, 912.621
1380.54, 912.136
1386.13, 910.94
1389.43, 910.122
1389.43, 910.122
1389.57, 910.087
1389.61, 910.077
1397.65, 908.087
1397.77, 908.056
1405.72, 906.087
1405.93, 906.034
1413.79, 904.087
1414.78, 903.841
1414.79, 903.84
1421.86, 902.087
1428.46, 900.451
1428.47, 900.45
1429.93, 900.087
1430.39, 899.974
1438.01, 898.087
1438.54, 897.955
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1446.08, 896.087
1446.69, 895.936
1454.15, 894.087
1456.17, 893.588
1456.17, 893.587
1457.93, 893.15
1495.01, 893.15
1616.33, 893.15
1858.87, 893.15
2127.47, 893.15
2141.81, 893.15
2181.65, 893.15
2188.32, 893.15

Scenario-based Entities

Type Coordinates (x,y) Seismic
-9e-16, 723.896
0.809461, 723.908
1.15168, 723.913
1.45658, 723.917
1.93345, 723.924
4.30816, 723.96
12.6281, 724.084
24.2881, 724.257
113.381, 725.584
150.125, 726.131
251.754, 727.644
262.684, 727.807
264.857, 727.839
267.412, 727.877
267.74, 727.882
267.83, 727.883
268.093, 727.885
268.368, 727.882
269.061, 727.877
272.624, 727.847
281.529, 727.773
284.508, 727.748
284.959, 727.743
286.557, 727.708
289.734, 727.637
295.936, 727.498
301.316, 727.378
309.904, 727.186
313.768, 727.1
314.73, 727
317.794, 727
322.428, 727
327.892, 727
334.438, 727
352.838, 735.003
356.385, 735.013
366.425, 735.2
372.719, 735.318
379.181, 735.415
391.383, 735.573
399.078, 735.005
407.323, 734.789

Wadsworth Till

Assigned to:
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412.029, 734.347
439.628, 735.289
488.131, 719.138
522.779, 707.602
608.698, 679
618.307, 679
629.067, 679.262
642.777, 679.595
647.559, 679.711
660.405, 680.023
675.999, 680.402
689.108, 680.721
700.659, 681.002
711.292, 681.261
721.531, 681.51
724.458, 681.581
731.21, 681.745
742.989, 682.032
746.542, 682.118
760.228, 682.452
768.453, 682.652
775.361, 682.481
785.608, 682.229
792.858, 682.05
834.445, 681.025
836.108, 681
839.229, 681
842.442, 681
846.403, 681
851.249, 681
853.768, 681
858.565, 681
861.768, 681
864.838, 681
868.722, 681
876.123, 681
879.684, 681
882.824, 681
885.634, 681
888.824, 680.784
905.654, 679.642
913.684, 679.098
914.27, 679.058
916.598, 679.003
918.712, 678.951
920.654, 678.998
921.208, 679.012
921.899, 679.03
923.072, 679.061
924.878, 679.141
925.393, 679.164
926.99, 679.234
928.274, 679.291
929.213, 679.332
930.561, 679.392
932.042, 679.457
934.813, 679.981
940.841, 680.61
945.459, 681.092
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948.634, 682.055
953.372, 683.186
964.682, 686.266
968.611, 687.32
970.51, 687.807
973.537, 688.568
983.137, 690.678
992.201, 692.586
995.001, 693.111
1005.88, 695.316
1015.48, 697.262
1026.16, 698.595
1029.95, 699.071
1037.13, 700.174
1049.53, 700.993
1053.89, 701.352
1060.67, 701.77
1068.84, 701.86
1069.64, 701.862
1072.74, 701.68
1077.4, 701.408
1085.39, 700.951
1093.76, 700.535
1103.93, 699.206
1105.21, 699.039
1108.51, 698.705
1108.62, 698.694
1115.88, 697.749
1119.27, 697.117
1126.35, 695.778
1134.85, 694.035
1143.12, 692.32
1144.75, 691.993
1145.42, 691.857
1146.43, 691.649
1147.98, 691.316
1148.3, 691.248
1149.18, 691.068
1151.08, 690.719
1156.36, 689.409
1157.27, 689.184
1163.63, 687.532
1180.77, 687.159
1199.14, 687
1219.87, 686.821
1247.6, 686.53
1274.47, 687.001
1354.82, 688.409
1380.15, 687.893
1449.6, 687
1461.71, 687
1495.01, 687
1500.34, 687
1516.14, 686.278
1637.24, 685
1692.76, 685
1718.93, 684.138
1781.09, 683.397
1807.08, 683
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Water Table

1816.05, 683
1826.62, 683
1845.4, 682.209
1854.88, 679
1862.97, 679
1893.13, 688.871
1989.22, 720.9
2041.9, 738.472
2194.18, 687.752
2229.99, 688.38
2366.91, 690.776
2388.53, 690.405
2447.68, 689.392
2475.13, 688.921
2503.25, 688.435
2521.93, 688.112
2580.04, 689.12
2600.94, 689.482
2620.01, 689.813
2676.93, 690.8
2698.09, 690.434
2754.87, 689.452
2812.87, 688.448
2824.98, 688.239
2831.93, 688.119
2850.97, 688.449
2908.97, 689.455
2928.03, 689.785
2933.03, 689.872
2955.52, 685.26
2966.15, 685.445
2974.76, 685.594
2986.93, 685.805
3005.67, 685.481
3026.51, 685.12
3083.88, 684.128
3141.93, 683.124
3161.05, 683.455
3219.11, 684.462
3276.35, 685.455
3287.99, 685.657
3307.91, 690.624
3403.42, 714.438
3425.9, 720.041
3498.4, 738.118
3511.05, 738.153
3513.27, 738.159
3516.47, 738.166
3555.99, 738.915
3560.24, 738.996
3560.38, 738.996
3562.81, 738.996
3565.35, 738.996
3572.15, 738.997
3572.42, 738.997
3572.75, 738.997
3574.89, 738.997
3575.23, 738.997
3575.59, 738.997
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3576, 738.997
3576.53, 738.997
3577.15, 738.997
3579.94, 738.997
3582.64, 738.997
3589.33, 738.997
3589.49, 738.996
3608.27, 738.896
3660.68, 738.616
3711.23, 738.347
3731.88, 738.243
3847.86, 737.635
3874.25, 737.524
3878.92, 737.484
3880.4, 737.484
3891.32, 737.481
3896.18, 737.436
3923.28, 737.159
3936.98, 737.008
3939.65, 737.003
3940.24, 737.002
3940.54, 737.001
3941.23, 737
3943.19, 736.963
3984.29, 736.189
4046.31, 735.003
4069.83, 733.736
4083.35, 733.007
4091.4, 732.6
4099.87, 732.313
4107.4, 732.001
4111.22, 731.848
4120.86, 731.486
4126.77, 731.314
4134.44, 731.066
4136.21, 731.004
4147.03, 730.471
4149.86, 730.331
4152.27, 730.207
4159.68, 729.828
4161.98, 729.722
4168.35, 729.381
4170.28, 729.323
4176.46, 729.027
4183.66, 729
4184.9, 728.957
4186.51, 728.967
4190.68, 728.712
4192, 728.641
4193.48, 728.515
4210.43, 727.177
4212.1, 727.044
4212.72, 727
4212.98, 727
4213.12, 727
4217.08, 727
4218.09, 727
4220.71, 727
4222.66, 727
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4227.99, 727
4240.16, 727
4251.63, 727
4253.3, 727
4258.25, 727
4278.23, 727
4287.06, 727
4288.26, 727
4302.4, 727
4314.27, 727
4336.91, 727
4362.15, 735.41
4369.76, 737.944
4370.23, 737.927
4374.32, 736.567
4379.34, 734.898
4386.69, 734.881
4390.98, 734.901
4397.07, 736.947
4400, 737.917
4410.58, 738.104
4428.73, 738.546
4434.16, 742.558
4734.38, 742.558
4750.1, 742.558
4763.34, 747
4763.91, 747
4769.69, 747
4774.89, 745.413
4775.26, 745.277
4780.91, 743.405
4781.36, 743.255
4786.89, 741.421
4787.39, 741.255
4792.88, 739.436
4793.56, 739.207
4794.3, 739.011
4794.4, 738.986
4794.51, 738.956
4794.64, 738.918
4795.45, 738.671
4799.4, 737.389
4800.33, 737.082
4801.58, 737.091
4806.03, 737.155
5009.05, 738.418

435.797, 740.289
443.602, 740.289
447.47, 739
450.033, 738.146
453.47, 737
454.639, 736.61
456.913, 735.853
459.474, 735
462.023, 734.151
465.481, 733
465.482, 733
470.568, 731.307

Low Permeable 
Earth Liner

Bottom Liner 
Critical 
Interface - 
Base and 
Sideslopes

LCS Granular 
Drainage Layer

Assigned to:
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477.496, 729
480.031, 728.156
483.505, 727
486.035, 726.158
489.513, 725
493.701, 723.607
495.524, 723
499.16, 721.79
507.535, 719
509.344, 718.398
513.543, 717
515.347, 716.4
519.551, 715
521.35, 714.401
525.559, 713
529.162, 711.807
537.749, 709
539.827, 708.301
543.591, 707
545.694, 706.3
549.599, 705
551.706, 704.298
555.606, 703
560.534, 701.359
567.615, 699
570.071, 698.182
573.623, 697
577.692, 695.645
579.631, 695
583.706, 693.643
583.706, 693.643
585.639, 693
594.551, 690.033
597.655, 689
599.571, 688.362
603.662, 687
608.129, 685.513
609.67, 685
618.233, 685
628.127, 685.241
628.175, 685.242
700.514, 687
768.454, 688.654
835.534, 687
874.622, 687
885.02, 687
885.837, 687
914.501, 685.056
914.512, 685.056
916.783, 685
918.713, 684.952
920.67, 685
922.861, 685.058
931.35, 685.433
933.943, 685.923
944.266, 687
947.065, 687.849
951.886, 689
965.137, 692.608
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Piezoline

966.644, 693
967.06, 693.116
971.617, 694.286
974.456, 694.923
974.842, 695
982.543, 696.691
984.141, 697
990.827, 698.433
993.853, 699
1011.96, 702.672
1013.62, 703
1014.48, 703.184
1029.03, 705
1036.48, 706.144
1049.43, 707
1054.51, 707.425
1060.93, 707.795
1067.29, 707.858
1069.81, 707.862
1084.55, 707
1094.3, 706.515
1105.9, 705
1109.31, 704.655
1114.62, 703.964
1116.8, 703.68
1119.86, 703.126
1120.45, 703
1128.59, 701.46
1130.69, 701
1136.6, 699.804
1140.35, 699
1147.15, 697.628
1150.1, 697
1152.34, 696.587
1158.74, 695
1164.46, 693.516
1180.87, 693.158
1199.19, 693
1219.93, 692.821
1247.58, 692.53
1274.37, 693
1354.83, 694.411
1380.25, 693.892
1449.64, 693
1461.71, 693
1495.01, 693
1500.48, 693
1516.31, 692.277
1637.28, 691
1692.86, 691
1719.06, 690.137
1781.17, 689.396
1807.13, 689
1816.05, 689
1826.74, 689
1846.47, 688.169
1846.65, 688.162
1850.41, 686.948
1855.35, 685.225
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1856.02, 685
1856.55, 685
1858.87, 685
1861.85, 685
1868.81, 687.228
1874.47, 689
1874.47, 689
1875.79, 689.44
1880.49, 691
1880.54, 691
1881.86, 691.439
1886.54, 693
1891.23, 694.563
1892.54, 695
1893.8, 695.436
1893.84, 695.436
1898.54, 697
1899.79, 697.434
1899.84, 697.434
1904.54, 699
1905.79, 699.433
1905.84, 699.433
1910.54, 701
1911.78, 701.431
1911.83, 701.431
1916.54, 703
1917.78, 703.43
1917.83, 703.429
1922.54, 705
1923.77, 705.428
1923.82, 705.428
1928.54, 707
1929.77, 707.426
1929.82, 707.426
1934.54, 709
1935.76, 709.425
1935.82, 709.425
1940.54, 711
1941.76, 711.423
1941.81, 711.423
1946.54, 713
1947.76, 713.422
1947.81, 713.422
1952.54, 715
1953.76, 715.42
1953.8, 715.42
1958.54, 717
1959.76, 717.419
1959.8, 717.419
1964.54, 719
1965.76, 719.417
1965.79, 719.417
1970.54, 721
1971.76, 721.416
1971.79, 721.416
1976.54, 723
1977.76, 723.414
1977.79, 723.414
1982.54, 725
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1987.31, 726.589
1988.52, 727
1988.54, 727
1993.32, 728.59
1994.52, 729
1994.54, 729
1995.75, 729.41
1995.77, 729.41
2000.55, 731
2001.74, 731.408
2001.77, 731.408
2006.55, 733
2007.74, 733.406
2007.77, 733.406
2012.55, 735
2013.73, 735.405
2013.76, 735.405
2018.55, 737
2019.73, 737.403
2019.76, 737.403
2024.55, 739
2025.72, 739.402
2025.75, 739.402
2030.55, 741
2031.73, 741.4
2036.53, 743
2041.91, 744.8
2060.85, 738.545
2075.51, 733.686
2122.09, 718.246
2127.47, 716.441
2149.16, 709.179
2175.38, 700.392
2176.55, 700
2195.21, 693.791
2195.27, 693.772
2195.49, 693.776
2195.5, 693.776
2195.59, 693.778
2208.3, 694
2235.83, 694.482
2276.51, 695.194
2295.76, 695.531
2313.04, 695.833
2322.59, 696
2366.91, 696.776
2387.58, 696.422
2475.13, 694.921
2521.93, 694.112
2575.19, 695.035
2605.61, 695.563
2676.93, 696.8
2694.06, 696.504
2694.06, 695.504
2739.16, 694.723
2739.16, 694.573

425.446, 740.017
435.797, 740.214
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440.59, 740.214
447.446, 737.929
450.009, 737.075
453.446, 735.929
454.615, 735.539
456.889, 734.782
459.451, 733.929
462, 733.08
465.468, 731.925
465.47, 731.925
470.544, 730.236
477.472, 727.929
480.007, 727.085
483.482, 725.929
486.011, 725.087
489.489, 723.929
493.677, 722.536
495.5, 721.929
499.136, 720.718
507.512, 717.929
509.321, 717.327
513.52, 715.929
515.323, 715.328
519.528, 713.929
521.326, 713.33
525.536, 711.929
529.138, 710.736
537.726, 707.929
539.803, 707.23
543.567, 705.929
545.671, 705.229
549.575, 703.929
551.683, 703.227
555.583, 701.929
560.51, 700.288
567.591, 697.929
570.047, 697.111
573.599, 695.929
577.668, 694.574
579.607, 693.929
583.685, 692.571
583.686, 692.571
585.615, 691.929
594.527, 688.962
597.631, 687.929
599.548, 687.291
603.639, 685.929
608.105, 684.442
609.658, 683.925
618.234, 683.925
628.129, 684.166
628.177, 684.167
700.515, 685.925
768.454, 687.578
835.533, 685.925
874.622, 685.925
885.02, 685.925
885.834, 685.925
914.498, 683.981
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914.511, 683.981
916.781, 683.925
918.713, 683.877
920.672, 683.925
922.863, 683.983
931.358, 684.358
933.954, 684.848
944.281, 685.926
947.085, 686.777
951.905, 687.927
965.156, 691.535
966.664, 691.928
967.079, 692.043
971.634, 693.213
974.471, 693.85
974.857, 693.927
982.558, 695.618
984.156, 695.927
990.842, 697.36
993.868, 697.926
1011.98, 701.598
1013.64, 701.927
1014.5, 702.11
1029.04, 703.926
1036.49, 705.07
1049.44, 705.925
1054.51, 706.35
1060.93, 706.72
1067.29, 706.783
1069.81, 706.787
1084.54, 705.925
1094.29, 705.441
1105.89, 703.925
1109.3, 703.581
1114.61, 702.889
1116.79, 702.605
1119.84, 702.052
1120.43, 701.926
1128.58, 700.387
1130.67, 699.927
1136.58, 698.73
1140.33, 697.927
1147.14, 696.555
1150.08, 695.926
1152.33, 695.513
1158.73, 693.927
1164.45, 692.441
1180.86, 692.083
1199.19, 691.925
1219.92, 691.746
1247.58, 691.455
1274.37, 691.925
1354.83, 693.335
1380.25, 692.817
1449.64, 691.925
1461.71, 691.925
1495.01, 691.925
1500.47, 691.925
1516.31, 691.202
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Block Search Polyline

1637.28, 689.925
1692.85, 689.925
1719.06, 689.062
1781.17, 688.321
1807.13, 687.925
1816.05, 687.925
1826.74, 687.925
1846.45, 687.095
1850.06, 685.929
1855, 684.207
1855.85, 683.925
1856.55, 683.925
1858.87, 683.925
1862.02, 683.925
1866.63, 685.435
1867.46, 685.702
1868.14, 685.929
1868.43, 686.031
1874.48, 687.925
1874.48, 687.925
1875.81, 688.369
1880.5, 689.925
1880.55, 689.925
1881.88, 690.368
1886.56, 691.929
1891.25, 693.492
1892.56, 693.929
1893.81, 694.361
1893.86, 694.361
1898.56, 695.929
1899.8, 696.359
1899.85, 696.359
1904.56, 697.929
1905.8, 698.358
1905.85, 698.358
1910.56, 699.929
1911.79, 700.356
1911.84, 700.356
1916.56, 701.929
1917.79, 702.355
1917.84, 702.354
1922.56, 703.929
1923.78, 704.353
1923.84, 704.353
1928.56, 705.929
1929.78, 706.351
1929.83, 706.351
1934.56, 707.929
1935.78, 708.35
1935.83, 708.35
1940.57, 709.929
1941.77, 710.348
1941.82, 710.348
1946.56, 711.929
1947.77, 712.347
1947.82, 712.347
1952.57, 713.929
1953.77, 714.345
1953.82, 714.345
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1958.57, 715.929
1959.77, 716.344
1959.81, 716.344
1964.57, 717.929
1965.77, 718.342
1965.81, 718.342
1970.57, 719.929
1971.77, 720.341
1971.8, 720.341
1976.57, 721.929
1977.77, 722.339
1977.8, 722.339
1982.57, 723.929
1987.33, 725.518
1988.53, 725.925
1988.56, 725.925
1993.34, 727.519
1994.53, 727.925
1994.56, 727.925
1995.76, 728.335
1995.79, 728.335
2000.57, 729.929
2001.76, 730.333
2001.78, 730.333
2006.57, 731.929
2007.75, 732.331
2007.78, 732.331
2012.57, 733.929
2013.75, 734.33
2013.77, 734.33
2018.57, 735.929
2019.74, 736.328
2019.77, 736.328
2024.57, 737.929
2025.74, 738.327
2025.76, 738.327
2030.57, 739.929
2031.75, 740.329
2036.55, 741.929
2041.91, 743.664
2059.98, 737.663
2072.86, 733.361
2127.45, 715.185
2173.36, 699.929
2195.02, 692.72
2195.1, 692.694
2195.24, 692.696
2195.59, 692.703
2366.91, 695.701
2388.56, 695.33
2447.68, 694.317
2475.13, 693.846
2503.22, 693.36
2521.93, 693.037
2580.01, 694.044
2600.94, 694.407
2620.04, 694.738
2676.93, 695.725
2698.12, 695.358
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2754.86, 694.377
2812.84, 693.374
2824.98, 693.164
2831.93, 693.044
2851.01, 693.374
2908.97, 694.38
2932.95, 694.795
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Method: Bishop simplified
Factor of Safety: 1.523
Axis Location: 2674.233, 1370.576
Left Slip Surface Endpoint: 2195.151, 890.910
Right Slip Surface Endpoint: 2770.517, 699.511

Zion Landfill Site 2 North Expansion: Section A-A' (North Side)
Intermediate Buildout / Global Stability
NonCircular - Liner Block Search 
Short Term / Static Conditions 
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Sat. Unit Weight 
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Unit Weight 
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ColorMaterial Name
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21.90130.3121.5Final Cover Critical Interface
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3307575Existing Waste Fill

300130126LCS Granular Drainage Layer
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Slide Analysis Information

A-A_inter_north_ST

Project Summary
File Name: A-A_inter_north_ST.slmd
Slide Modeler Version: 9.006
Compute Time: 00h:03m:05.813s
Project Title: SLIDE - An Interactive Slope Stability Program
Date Created: 1/30/2020, 11:59:15 AM

General Settings
Units of Measurement: Imperial Units
Time Units: days
Permeability Units: feet/second
Data Output: Standard
Failure Direction: Left to Right

Analysis Options
Slices Type: Vertical

Analysis Methods Used
Bishop simplified
GLE/Morgenstern-Price with interslice force function 
(Half Sine)
Janbu corrected
Spencer

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes
Create Interslice boundaries at intersections with water 
tables and piezos:

Yes

Initial trial value of FS: 1
Steffensen Iteration: Yes

Groundwater Analysis



Groundwater Method: Water Surfaces
Pore Fluid Unit Weight [lbs/ft3]: 62.4
Use negative pore pressure cutoff: Yes
Maximum negative pore pressure [psf]: 0
Advanced Groundwater Method: None

Random Numbers
Pseudo-random Seed: 10116
Random Number Generation Method: Park and Miller v.3

Surface Options
Surface Type: Non-Circular Block Search
Number of Surfaces: 5000
Multiple Groups: Disabled
Pseudo-Random Surfaces: Enabled
Convex Surfaces Only: Disabled
Left Projection Angle (Start Angle) [deg]: 135
Left Projection Angle (End Angle) [deg]: 135
Right Projection Angle (Start Angle) [deg]: 45
Right Projection Angle (End Angle) [deg]: 45
Minimum Elevation: Not Defined
Minimum Depth: Not Defined
Minimum Area: Not Defined
Minimum Weight: Not Defined

Seismic Loading
Advanced seismic analysis: No
Staged pseudostatic analysis: No

Materials
Final Cover Soils

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 1465
Friction Angle [deg] 11.8
Water Surface None
Ru Value 0
Final Cover Critical Interface
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Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 0
Friction Angle [deg] 21.9
Water Surface None
Ru Value 0
Expansion Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 33
Water Surface None
Ru Value 0
Existing Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 33
Water Surface None
Ru Value 0
LCS Granular Drainage Layer

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 126
Saturated Unit Weight [lbs/ft3] 130
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface Piezometric Line 1
Hu Value 1
Bottom Liner Critical Interface - Base and Sideslopes

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 45
Friction Angle [deg] 14.9
Water Surface Piezometric Line 1
Hu Value 1
Low Permeable Earth Liner

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 1465
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Friction Angle [deg] 11.8
Water Surface Piezometric Line 1
Hu Value 1
Wadsworth Till

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 136.6
Saturated Unit Weight [lbs/ft3] 137.8
Cohesion [psf] 1465
Friction Angle [deg] 11.8
Water Surface Water Table
Hu Value 1

Global Minimums
Method: bishop simplified

FS 1.522900
Axis Location: 2674.233, 1370.576
Left Slip Surface Endpoint: 2195.151, 890.910
Right Slip Surface Endpoint: 2770.517, 699.511
Resisting Moment: 7.86325e+08 lb-ft
Driving Moment: 5.16332e+08 lb-ft
Total Slice Area: 38938.6 ft2
Surface Horizontal Width: 575.365 ft
Surface Average Height: 67.6762 ft

Method: janbu corrected

FS 1.555300
Axis Location: 2674.233, 1370.576
Left Slip Surface Endpoint: 2195.151, 890.910
Right Slip Surface Endpoint: 2770.517, 699.511
Resisting Horizontal Force: 1.0411e+06 lb
Driving Horizontal Force: 669383 lb
Total Slice Area: 38938.6 ft2
Surface Horizontal Width: 575.365 ft
Surface Average Height: 67.6762 ft

Method: spencer

FS 1.586940
Axis Location: 2674.233, 1370.576
Left Slip Surface Endpoint: 2195.151, 890.910
Right Slip Surface Endpoint: 2770.517, 699.511
Resisting Moment: 7.62896e+08 lb-ft
Driving Moment: 4.80735e+08 lb-ft
Resisting Horizontal Force: 961819 lb
Driving Horizontal Force: 606085 lb
Total Slice Area: 38938.6 ft2
Surface Horizontal Width: 575.365 ft
Surface Average Height: 67.6762 ft
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Method: gle/morgenstern-price

FS 1.591750
Axis Location: 2674.233, 1370.576
Left Slip Surface Endpoint: 2195.151, 890.910
Right Slip Surface Endpoint: 2770.517, 699.511
Resisting Moment: 7.60825e+08 lb-ft
Driving Moment: 4.7798e+08 lb-ft
Resisting Horizontal Force: 959700 lb
Driving Horizontal Force: 602922 lb
Total Slice Area: 38938.6 ft2
Surface Horizontal Width: 575.365 ft
Surface Average Height: 67.6762 ft

Global Minimum Coordinates
Method: bishop simplified

X Y
2195.15 890.91
2291.11 793.17
2387.07 695.43
2446.3 694.266
2473.92 693.791
2502.36 693.301
2521.95 692.962
2586.23 694.081
2601.71 694.346
2621.26 694.685
2677.31 695.656
2699.65 695.274
2735.4 694.71
2770.52 699.511

Method: janbu corrected

X Y
2195.15 890.91
2291.11 793.17
2387.07 695.43
2446.3 694.266
2473.92 693.791
2502.36 693.301
2521.95 692.962
2586.23 694.081
2601.71 694.346
2621.26 694.685
2677.31 695.656
2699.65 695.274
2735.4 694.71
2770.52 699.511
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Method: spencer

X Y
2195.15 890.91
2291.11 793.17
2387.07 695.43
2446.3 694.266
2473.92 693.791
2502.36 693.301
2521.95 692.962
2586.23 694.081
2601.71 694.346
2621.26 694.685
2677.31 695.656
2699.65 695.274
2735.4 694.71
2770.52 699.511

Method: gle/morgenstern-price

X Y
2195.15 890.91
2291.11 793.17
2387.07 695.43
2446.3 694.266
2473.92 693.791
2502.36 693.301
2521.95 692.962
2586.23 694.081
2601.71 694.346
2621.26 694.685
2677.31 695.656
2699.65 695.274
2735.4 694.71
2770.52 699.511

Valid and Invalid Surfaces
Method: bishop simplified

Number of Valid Surfaces: 4446
Number of Invalid Surfaces: 558

Error Codes
Error Code -106 reported for 2 surfaces
Error Code -108 reported for 5 surfaces
Error Code -110 reported for 527 surfaces
Error Code -111 reported for 24 surfaces

Method: janbu corrected
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Number of Valid Surfaces: 4448
Number of Invalid Surfaces: 556

Error Codes
Error Code -106 reported for 2 surfaces
Error Code -108 reported for 4 surfaces
Error Code -110 reported for 527 surfaces
Error Code -111 reported for 23 surfaces

Method: spencer

Number of Valid Surfaces: 4006
Number of Invalid Surfaces: 998

Error Codes
Error Code -106 reported for 2 surfaces
Error Code -108 reported for 42 surfaces
Error Code -110 reported for 527 surfaces
Error Code -111 reported for 427 surfaces

Method: gle/morgenstern-price

Number of Valid Surfaces: 3884
Number of Invalid Surfaces: 1120

Error Codes
Error Code -106 reported for 2 surfaces
Error Code -108 reported for 29 surfaces
Error Code -110 reported for 527 surfaces
Error Code -111 reported for 562 surfaces

Error Code Descriptions

The following errors were encountered during the computation:
-106 = Average slice width is less than 0.0001 * (maximum horizontal extent of soil region). This  
limitation is imposed to avoid numerical errors which may result from too many slices, or too 
small a slip region.
-108 = Total driving moment or total driving force < 0.1. This is to limit the calculation of  
extremely high safety factors if the driving force is very small (0.1 is an arbitrary number).
-110 = The water table or a piezoline does not span the slip region for a given slip surface,  
when Water Surfaces is specified as the method of pore pressure calculation. If this error occurs,  
check that the water table or piezoline(s) span the appropriate soil cells.
-111 = safety factor equation did not converge

Entity Information
Block Search - thin layers

Shared Entities

Type Coordinates (x,y)
2179.66, 896.002
2177.34, 896
2141.81, 896
2127.47, 896
1858.87, 896
1616.33, 896
1495.01, 896
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1458.28, 896
1456.86, 896.353
1456.85, 896.354
1454.84, 896.853
1447.37, 898.703
1446.76, 898.853
1439.22, 900.721
1438.69, 900.853
1431.08, 902.74
1430.62, 902.853
1429.15, 903.217
1429.15, 903.218
1422.55, 904.853
1415.47, 906.607
1415.47, 906.607
1414.48, 906.853
1406.62, 908.801
1406.4, 908.853
1398.46, 910.822
1398.33, 910.853
1390.3, 912.844
1390.26, 912.853
1390.12, 912.889
1390.12, 912.889
1386.77, 913.717
1380.94, 914.966
1373.16, 915.464
1354.04, 916.986
1349.5, 917.317
1340.81, 917.854
1326.59, 918.986
1314.16, 919.891
1308.46, 920.243
1299.13, 920.986
1278.82, 922.465
1276.11, 922.633
1271.72, 922.983
1264.11, 923.65
1247.79, 925
1244.03, 925
1239.2, 925
1223.74, 925
1219.79, 925
1211.96, 924.561
1200.98, 923.615
1197.39, 923.302
1194.12, 922.975
1192.25, 922.788
1174.12, 920.975
1161.84, 919.746
1154.12, 918.975
1141.84, 917.746
1134.12, 916.975
1131.52, 916.714
1113.76, 914.939
1110.03, 914.006
1110.01, 914.002
1105.41, 912.851
1104.42, 912.604
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1097.41, 910.851
1096.34, 910.584
1089.41, 908.851
1088.27, 908.565
1081.41, 906.851
1076.31, 905.577
1076.3, 905.573
1073.41, 904.851
1070.76, 904.188
1070.74, 904.184
1065.41, 902.851
1064.04, 902.51
1057.41, 900.851
1050.91, 899.226
1049.41, 898.851
1042.98, 897.243
1041.41, 896.851
1035.75, 895.435
1035.73, 895.432
1033.41, 894.851
1031.24, 894.309
1031.23, 894.306
1025.41, 892.851
1023.7, 892.424
1017.41, 890.851
1015.64, 890.407
1009.41, 888.851
1002.24, 887.059
1001.87, 886.967
1001.85, 886.96
1001.53, 886.882
1001.41, 886.851
1000.31, 886.576
998.452, 886.111
998.336, 886.082
993.409, 884.851
989.728, 883.93
988.483, 883.619
988.367, 883.59
986.509, 883.126
985.409, 882.851
982.082, 882.019
977.409, 880.851
973.251, 879.811
969.409, 878.851
964.222, 877.554
961.409, 876.851
959.545, 876.385
957.953, 875.986
953.409, 874.851
950.878, 874.218
950.2, 874.048
949.069, 873.766
947.594, 873.397
945.409, 872.851
945.25, 872.811
944.49, 872.621
943.871, 872.466
937.409, 870.851
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935.469, 870.366
929.409, 868.851
922.837, 867.208
921.409, 866.851
914.83, 865.206
913.409, 864.851
912.054, 864.512
905.409, 862.851
904.157, 862.538
897.409, 860.851
895.171, 860.291
889.409, 858.851
883.455, 857.362
882.565, 857.14
881.409, 856.851
880.304, 856.574
873.409, 854.851
866.47, 853.116
865.409, 852.851
858.425, 851.105
857.409, 850.851
850.382, 849.094
849.409, 848.851
848.476, 848.617
841.409, 846.851
834.511, 845.126
833.409, 844.851
832.349, 844.586
825.409, 842.851
819.152, 841.286
817.409, 840.851
811.119, 839.278
809.409, 838.851
807.747, 838.435
801.409, 836.851
794.398, 835.098
793.409, 834.851
792.434, 834.607
792.426, 834.605
785.409, 832.851
778.07, 831.016
777.409, 830.851
777.357, 830.838
777.354, 830.838
769.409, 828.851
766.195, 828.047
761.409, 826.851
754.352, 825.086
754.344, 825.084
753.409, 824.851
752.484, 824.619
752.476, 824.617
745.409, 822.851
742.15, 822.036
737.409, 820.851
734.118, 820.028
729.409, 818.851
726.082, 818.019
721.42, 816.851
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External Boundary

714.316, 815.075
714.308, 815.073
713.42, 814.851
712.543, 814.631
712.535, 814.629
705.42, 812.851
701.994, 811.994
697.42, 810.851
692.873, 809.714
689.42, 808.851
684.906, 807.722
681.42, 806.851
674.27, 805.063
674.262, 805.061
673.422, 804.851
672.586, 804.643
665.409, 802.851
661.711, 801.926
657.419, 800.851
653.685, 799.917
649.422, 798.851
645.167, 797.79
641.409, 796.851
634.21, 795.051
633.409, 794.851
632.619, 794.653
625.409, 792.851
621.53, 791.881
617.419, 790.851
613.503, 789.872
609.419, 788.851
605.466, 787.862
601.421, 786.851
594.16, 785.039
593.415, 784.852
592.654, 784.664
585.393, 782.851
581.342, 781.838
577.393, 780.851
573.314, 779.831
569.392, 778.851
565.288, 777.824
561.39, 776.85
554.142, 775.035
553.404, 774.85
552.668, 774.665
545.409, 772.851
538.007, 771
538.003, 771
537.388, 770.846
529.393, 768.851
525.016, 767.756
521.392, 766.85
514.117, 765.028
513.413, 764.851
512.696, 764.673
505.386, 762.851
500.914, 761.732
497.408, 760.85
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492.912, 759.725
489.386, 758.851
485.922, 757.977
481.42, 756.851
474.122, 755.025
473.423, 754.851
472.728, 754.677
465.411, 752.851
460.744, 751.683
457.419, 750.85
453.425, 749.85
449.755, 748.932
449.43, 748.851
449.065, 748.76
441.43, 746.851
411.625, 739.4
408.752, 739.647
407.707, 739.78
399.328, 740
391.535, 740.576
375.004, 740.361
356.331, 740.013
351.947, 740
351.399, 739.824
347.109, 738
345.31, 737.207
342.499, 736
338.762, 734.381
337.91, 734
333.865, 732.219
333.374, 732
331.196, 732
314.988, 732
314.081, 732.094
284.972, 732.744
267.961, 732.886
0, 728.896
-5.68e-14, 330.891
5009.05, 330.891
5009.05, 743.418
4805.97, 742.154
4801.53, 742.091
4801.11, 742.088
4800.95, 742.141
4796.95, 743.439
4796.06, 743.712
4795.85, 743.772
4795.68, 743.818
4795.57, 743.848
4795, 744
4794.45, 744.18
4788.96, 746
4788.47, 746.165
4782.93, 748
4782.49, 748.15
4776.9, 750
4776.47, 750.156
4770.43, 752
4763.91, 752
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4762.52, 752
4729.64, 740.967
4726.72, 740
4725.92, 739.84
4716.69, 738
4715.85, 737.832
4706.65, 736
4705.77, 735.824
4696.61, 734
4695.7, 733.817
4686.57, 732
4685.73, 732
4682.95, 732
4679.32, 732
4677.82, 732
4659.51, 732
4622.82, 732
4486.94, 732
4486.94, 732
4481.52, 733.084
4476.94, 734
4476.94, 734
4471.48, 735.093
4466.94, 736
4466.94, 736
4461.43, 737.102
4456.94, 738
4456.94, 738
4451.39, 739.111
4446.94, 740
4442.27, 740.935
4431.95, 743
4429.16, 743.558
4410.47, 743.103
4399.15, 742.903
4395.49, 741.691
4390.15, 739.897
4386.69, 739.881
4380.14, 739.897
4377.03, 740.918
4371.14, 742.896
4369.04, 742.975
4347.22, 735.704
4336.1, 732
4314.27, 732
4302.4, 732
4288.26, 732
4287.06, 732
4278.23, 732
4258.25, 732
4253.3, 732
4251.63, 732
4240.16, 732
4227.99, 732
4222.66, 732
4220.71, 732
4218.09, 732
4217.08, 732
4213.12, 732
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4212.98, 732
4212.9, 732
4212.47, 732.03
4210.82, 732.161
4193.89, 733.498
4192.35, 733.629
4190.96, 733.704
4186.65, 733.968
4184.97, 733.958
4183.76, 734
4176.59, 734.026
4170.47, 734.319
4168.56, 734.377
4162.23, 734.716
4159.92, 734.823
4152.53, 735.2
4150.11, 735.325
4147.28, 735.465
4136.42, 736
4134.6, 736.063
4126.92, 736.312
4121.03, 736.483
4111.42, 736.844
4107.6, 736.996
4100.06, 737.309
4091.61, 737.596
4083.61, 738
4070.1, 738.729
4046.49, 740
3984.38, 741.188
3943.28, 741.962
3941.28, 742
3940.54, 742.001
3940.25, 742.002
3939.67, 742.003
3937.02, 742.008
3923.33, 742.159
3896.23, 742.436
3891.34, 742.481
3880.4, 742.484
3878.94, 742.484
3874.28, 742.524
3847.89, 742.635
3731.91, 743.243
3711.25, 743.347
3660.7, 743.616
3608.3, 743.896
3589.52, 743.996
3589.35, 743.997
3582.64, 743.997
3579.94, 743.997
3577.15, 743.997
3576.53, 743.997
3576, 743.997
3575.59, 743.997
3575.23, 743.997
3574.89, 743.997
3572.75, 743.997
3572.42, 743.997
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3572.15, 743.997
3565.35, 743.996
3562.81, 743.996
3560.38, 743.996
3560.19, 743.996
3555.9, 743.914
3516.42, 743.166
3501.92, 743.132
3497.78, 743.116
3287.33, 690.646
3276.26, 690.454
3219.03, 689.462
3160.96, 688.455
3141.93, 688.125
3083.97, 689.127
3026.6, 690.12
3005.75, 690.48
2986.93, 690.806
2974.68, 690.593
2966.06, 690.444
2955.43, 690.259
2933.03, 689.872
2932.95, 694.72
2932.94, 694.87
2932.93, 695.87
2908.97, 695.455
2896.34, 695.236
2882.94, 695.003
2870.81, 694.793
2831.93, 694.119
2824.98, 694.239
2784.25, 694.943
2195.15, 890.91
2188.78, 893
2188.32, 893.15

Material Boundary

1458.25, 890.855
1495.01, 890.845
1549.83, 890.87
1858.87, 891
2127.47, 890.865
2142.12, 890.909
2195.15, 890.91
2932.94, 694.87
2908.97, 694.455
2851.01, 693.449
2831.93, 693.119
2824.98, 693.239
2812.84, 693.449
2754.87, 694.452
2698.12, 695.433
2676.93, 695.8
2620.04, 694.813
2600.94, 694.482
2580.01, 694.119
2521.93, 693.112
2503.22, 693.435
2475.13, 693.921
2447.68, 694.392
2388.56, 695.405
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2366.91, 695.776
2195.59, 692.778
2195.24, 692.771
2195.11, 692.769
2195.04, 692.792
2173.38, 700
2127.47, 715.257
2072.88, 733.432
2060, 737.734
2041.91, 743.743
2036.53, 742
2031.73, 740.4
2030.55, 740
2025.75, 738.402
2025.72, 738.402
2024.55, 738
2019.76, 736.403
2019.73, 736.403
2018.55, 736
2013.76, 734.405
2013.73, 734.405
2012.55, 734
2007.77, 732.406
2007.74, 732.406
2006.55, 732
2001.77, 730.408
2001.74, 730.408
2000.55, 730
1995.77, 728.41
1995.75, 728.41
1994.54, 728
1994.52, 728
1993.32, 727.59
1988.54, 726
1988.52, 726
1987.31, 725.589
1982.54, 724
1977.79, 722.414
1977.76, 722.414
1976.54, 722
1971.79, 720.416
1971.76, 720.416
1970.54, 720
1965.79, 718.417
1965.76, 718.417
1964.54, 718
1959.8, 716.419
1959.76, 716.419
1958.54, 716
1953.8, 714.42
1953.76, 714.42
1952.54, 714
1947.81, 712.422
1947.76, 712.422
1946.54, 712
1941.81, 710.423
1941.76, 710.423
1940.54, 710
1935.82, 708.425
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1935.76, 708.425
1934.54, 708
1929.82, 706.426
1929.77, 706.426
1928.54, 706
1923.82, 704.428
1923.77, 704.428
1922.54, 704
1917.83, 702.429
1917.78, 702.43
1916.54, 702
1911.83, 700.431
1911.78, 700.431
1910.54, 700
1905.84, 698.433
1905.79, 698.433
1904.54, 698
1899.84, 696.434
1899.79, 696.434
1898.54, 696
1893.84, 694.436
1893.8, 694.436
1892.54, 694
1891.23, 693.563
1886.54, 692
1881.86, 690.439
1880.54, 690
1880.49, 690
1875.79, 688.44
1874.47, 688
1874.47, 688
1868.4, 686.102
1868.11, 686
1867.43, 685.773
1866.61, 685.507
1862.01, 684
1858.87, 684
1856.55, 684
1855.86, 684
1855.02, 684.278
1850.09, 686
1846.47, 687.169
1826.74, 688
1816.05, 688
1807.13, 688
1781.17, 688.396
1719.06, 689.137
1692.86, 690
1637.28, 690
1516.31, 691.277
1500.48, 692
1495.01, 692
1461.71, 692
1449.64, 692
1380.25, 692.892
1354.83, 693.411
1274.37, 692
1247.58, 691.53
1219.93, 691.821
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1199.19, 692
1180.87, 692.158
1164.46, 692.516
1158.74, 694
1152.34, 695.587
1150.1, 696
1147.15, 696.628
1140.35, 698
1136.6, 698.804
1130.69, 700
1128.59, 700.46
1120.45, 702
1119.86, 702.126
1116.8, 702.68
1114.62, 702.964
1109.31, 703.655
1105.9, 704
1094.3, 705.515
1084.55, 706
1069.81, 706.862
1067.29, 706.858
1060.93, 706.795
1054.51, 706.425
1049.43, 706
1036.48, 705.144
1029.03, 704
1014.48, 702.184
1013.62, 702
1011.96, 701.672
993.853, 698
990.827, 697.433
984.141, 696
982.543, 695.691
974.842, 694
974.456, 693.923
971.617, 693.286
967.06, 692.116
966.644, 692
965.137, 691.608
951.886, 688
947.065, 686.849
944.266, 686
933.943, 684.923
931.35, 684.433
922.861, 684.058
920.67, 684
918.713, 683.952
916.783, 684
914.512, 684.056
914.501, 684.056
885.837, 686
885.02, 686
874.622, 686
835.534, 686
768.454, 687.654
700.514, 686
628.175, 684.242
628.127, 684.241
618.233, 684
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Material Boundary

609.67, 684
608.129, 684.513
603.662, 686
599.571, 687.362
597.655, 688
594.551, 689.033
585.639, 692
583.706, 692.643
583.706, 692.643
579.631, 694
577.692, 694.645
573.623, 696
570.071, 697.182
567.615, 698
560.534, 700.359
555.606, 702
551.706, 703.298
549.599, 704
545.694, 705.3
543.591, 706
539.827, 707.301
537.749, 708
529.162, 710.807
525.559, 712
521.35, 713.401
519.551, 714
515.347, 715.4
513.543, 716
509.344, 717.398
507.535, 718
499.16, 720.79
495.524, 722
493.701, 722.607
489.513, 724
486.035, 725.158
483.505, 726
480.031, 727.156
477.496, 728
470.568, 730.307
465.482, 732
465.481, 732
462.023, 733.151
459.474, 734
456.913, 734.853
454.639, 735.61
453.47, 736
450.033, 737.146
447.47, 738
440.602, 740.289
435.797, 740.289
426.87, 740.119
426.201, 740.106
425.234, 740.088
425.659, 739.946
439.628, 735.289
445.572, 733.308
448.135, 732.454
451.572, 731.308
452.741, 730.918
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455.017, 730.16
457.579, 729.307
460.127, 728.458
464.508, 727
464.51, 727
468.673, 725.614
475.6, 723.307
478.136, 722.463
481.611, 721.307
484.14, 720.465
487.618, 719.307
491.807, 717.914
493.629, 717.307
497.265, 716.097
505.64, 713.307
507.449, 712.705
511.648, 711.307
513.452, 710.707
517.656, 709.307
519.455, 708.708
523.669, 707.306
527.287, 706.108
535.86, 703.305
537.89, 702.622
541.663, 701.318
543.799, 700.607
547.704, 699.307
549.811, 698.606
553.711, 697.307
558.639, 695.666
565.718, 693.308
568.176, 692.49
571.728, 691.307
575.797, 689.953
577.736, 689.307
582.052, 687.87
582.052, 687.87
583.743, 687.307
592.656, 684.34
595.759, 683.307
597.676, 682.669
601.767, 681.307
606.234, 679.82
608.698, 679
618.307, 679
628.226, 679.242
628.274, 679.242
700.659, 681.002
768.453, 682.652
835.46, 681
874.622, 681
885.02, 681
885.634, 681
914.27, 679.058
914.411, 679.057
916.635, 679.002
918.712, 678.951
920.822, 679.002
923.072, 679.061
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932.042, 679.457
934.813, 679.981
945.459, 681.092
948.634, 682.055
953.372, 683.186
966.68, 686.81
968.205, 687.206
968.611, 687.32
973.02, 688.452
975.698, 689.053
976.071, 689.127
983.756, 690.815
985.339, 691.121
992.008, 692.55
995.001, 693.111
1013.14, 696.789
1014.83, 697.123
1015.48, 697.262
1029.86, 699.057
1037.13, 700.174
1049.88, 701.017
1054.93, 701.439
1061.13, 701.796
1067.32, 701.858
1069.64, 701.862
1084.22, 701.009
1093.76, 700.535
1105.21, 699.039
1108.62, 698.694
1113.85, 698.014
1115.88, 697.749
1118.7, 697.239
1119.27, 697.117
1127.39, 695.581
1129.45, 695.129
1135.37, 693.93
1139.13, 693.125
1145.94, 691.753
1148.93, 691.114
1151.08, 690.719
1157.27, 689.184
1163.63, 687.532
1180.77, 687.159
1199.14, 687
1219.87, 686.821
1247.6, 686.53
1274.47, 687.001
1354.82, 688.409
1380.15, 687.893
1449.6, 687
1461.71, 687
1495.01, 687
1500.34, 687
1516.14, 686.278
1637.24, 685
1692.76, 685
1718.93, 684.138
1781.09, 683.397
1807.08, 683
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1816.05, 683
1826.62, 683
1845.4, 682.209
1848.18, 681.312
1853.09, 679.599
1854.88, 679
1856.55, 679
1858.87, 679
1862.97, 679
1868.47, 680.801
1869.31, 681.074
1870.05, 681.322
1870.29, 681.404
1875.39, 683
1875.45, 683
1877.69, 683.747
1881.46, 685
1881.51, 685
1883.75, 685.747
1888.43, 687.308
1893.13, 688.871
1894.47, 689.319
1894.81, 689.435
1894.82, 689.435
1900.47, 691.319
1900.8, 691.434
1900.81, 691.434
1906.47, 693.319
1906.8, 693.432
1906.81, 693.432
1912.47, 695.319
1912.79, 695.431
1912.81, 695.431
1918.47, 697.32
1918.79, 697.429
1918.8, 697.429
1924.47, 699.32
1924.78, 699.428
1924.8, 699.428
1930.47, 701.32
1930.78, 701.426
1930.79, 701.426
1936.47, 703.32
1936.78, 703.425
1936.79, 703.425
1942.47, 705.32
1942.77, 705.423
1942.78, 705.423
1948.47, 707.319
1948.77, 707.422
1948.78, 707.422
1954.47, 709.318
1954.77, 709.42
1954.78, 709.42
1960.47, 711.317
1960.76, 711.419
1960.77, 711.419
1966.47, 713.316
1966.76, 713.417
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1966.77, 713.417
1972.46, 715.315
1972.76, 715.416
1972.76, 715.416
1978.46, 717.315
1978.75, 717.414
1978.76, 717.414
1984.44, 719.308
1989.23, 720.903
1989.51, 721
1989.52, 721
1995.23, 722.904
1995.51, 723
1995.54, 723
1996.74, 723.41
1996.75, 723.41
2002.46, 725.314
2002.74, 725.408
2002.74, 725.408
2008.46, 727.314
2008.73, 727.406
2008.74, 727.406
2014.46, 729.314
2014.73, 729.405
2014.73, 729.405
2020.46, 731.315
2020.72, 731.403
2020.73, 731.403
2026.46, 733.315
2026.72, 733.402
2026.73, 733.402
2032.46, 735.313
2033.64, 735.713
2037.69, 737.065
2041.9, 738.472
2061.54, 731.927
2127.47, 709.948
2194.18, 687.752
2195.59, 687.778
2206.66, 687.971
2366.91, 690.776
2388.53, 690.405
2447.68, 689.392
2475.13, 688.921
2503.25, 688.435
2521.93, 688.112
2580.04, 689.12
2600.94, 689.482
2620.01, 689.813
2676.93, 690.8
2698.09, 690.434
2754.87, 689.452
2812.87, 688.448
2824.98, 688.239
2831.93, 688.119
2850.97, 688.449
2908.97, 689.455
2933.03, 689.872
435.797, 740.289
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442.642, 742
450.278, 743.909
450.642, 744
450.968, 744.081
454.639, 745
458.633, 746
461.959, 746.833
466.624, 748
473.939, 749.826
474.634, 750
475.332, 750.174
482.633, 752
487.141, 753.127
490.599, 754
494.12, 754.873
498.626, 756
502.131, 756.883
506.599, 758
513.901, 759.821
514.625, 760
515.336, 760.179
522.606, 762
526.229, 762.906
530.606, 764
538.599, 765.995
538.618, 766
538.622, 766
538.64, 766.005
546.622, 768
553.883, 769.815
554.619, 770
555.355, 770.184
562.605, 772
566.5, 772.974
570.605, 774
574.527, 774.98
578.605, 776
582.554, 776.987
586.606, 778
593.858, 779.811
594.624, 780
595.376, 780.19
602.632, 782
606.678, 783.012
610.632, 784
614.715, 785.021
618.632, 786
622.745, 787.031
626.622, 788
633.831, 789.802
634.622, 790
635.422, 790.2
642.622, 792
646.38, 792.939
650.632, 794
654.898, 795.067
658.632, 796
662.927, 797.076
666.622, 798
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673.797, 799.792
674.632, 800
675.475, 800.211
675.482, 800.213
682.633, 802
686.119, 802.872
690.633, 804
694.086, 804.863
698.633, 806
703.206, 807.143
706.633, 808
713.748, 809.779
713.756, 809.781
714.633, 810
715.521, 810.222
715.529, 810.224
722.633, 812
727.298, 813.169
730.622, 814
735.33, 815.177
738.622, 816
743.363, 817.185
746.622, 818
753.689, 819.767
753.697, 819.769
754.622, 820
755.557, 820.234
755.564, 820.236
762.622, 822
767.408, 823.196
770.622, 824
777.968, 825.837
777.971, 825.837
778.622, 826
779.282, 826.165
786.622, 828
793.638, 829.754
793.646, 829.756
794.622, 830
795.611, 830.247
802.622, 832
808.959, 833.584
810.622, 834
812.332, 834.427
818.622, 836
820.364, 836.436
826.622, 838
833.562, 839.735
834.622, 840
835.724, 840.275
842.622, 842
849.689, 843.767
850.622, 844
851.594, 844.243
858.622, 846
859.638, 846.254
866.622, 848
867.683, 848.265
874.622, 850
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881.516, 851.724
882.622, 852
883.778, 852.289
884.667, 852.511
890.622, 854
896.384, 855.44
898.622, 856
905.369, 857.687
906.622, 858
913.267, 859.661
914.622, 860
916.042, 860.355
922.622, 862
924.05, 862.357
930.622, 864
936.682, 865.515
938.622, 866
945.083, 867.615
945.703, 867.77
946.463, 867.96
946.622, 868
948.807, 868.546
950.282, 868.915
951.413, 869.198
952.09, 869.367
954.622, 870
959.165, 871.136
960.758, 871.534
962.622, 872
965.435, 872.703
970.622, 874
974.464, 874.96
978.622, 876
983.295, 877.168
986.622, 878
987.722, 878.275
989.579, 878.739
989.696, 878.768
990.941, 879.08
994.622, 880
999.548, 881.232
999.665, 881.261
1001.52, 881.725
1002.62, 882
1002.75, 882.031
1003.06, 882.11
1003.09, 882.116
1003.45, 882.208
1010.62, 884
1016.85, 885.557
1018.62, 886
1024.91, 887.573
1026.62, 888
1032.44, 889.455
1032.46, 889.459
1034.62, 890
1036.95, 890.581
1036.96, 890.585
1042.62, 892
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Material Boundary

1044.19, 892.392
1050.62, 894
1052.12, 894.375
1058.62, 896
1065.26, 897.659
1066.62, 898
1071.96, 899.334
1071.97, 899.337
1074.62, 900
1077.51, 900.722
1077.53, 900.726
1082.62, 902
1089.48, 903.714
1090.62, 904
1097.56, 905.733
1098.62, 906
1105.63, 907.753
1106.62, 908
1111.23, 909.151
1111.24, 909.155
1114.62, 910
1132.01, 911.739
1134.62, 912
1142.34, 912.771
1154.62, 914
1162.34, 914.771
1174.62, 916
1192.75, 917.813
1194.62, 918
1197.86, 918.324
1201.41, 918.634
1212.31, 919.573
1219.93, 920
1223.74, 920
1239.2, 920
1244.03, 920
1247.58, 920
1263.68, 918.668
1271.3, 918
1275.76, 917.645
1278.49, 917.476
1298.75, 916
1308.11, 915.255
1313.82, 914.902
1326.21, 914
1340.45, 912.866
1349.16, 912.328
1353.66, 912
1372.8, 910.476
1380.25, 910
1385.65, 908.845
1388.91, 908.035
1388.92, 908.035
1389.06, 908
1389.1, 907.991
1397.13, 906
1397.26, 905.969
1405.2, 904
1405.41, 903.947
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1413.27, 902
1414.27, 901.754
1414.27, 901.754
1421.35, 900
1427.95, 898.364
1427.95, 898.363
1429.42, 898
1429.87, 897.887
1437.49, 896
1438.02, 895.868
1445.56, 894
1446.17, 893.85
1453.63, 892
1455.65, 891.501
1455.65, 891.5
1458.25, 890.855
1461.71, 890
1467.34, 888.591
1467.35, 888.589
1469.71, 888
1470.53, 887.793
1477.71, 886
1478.61, 885.773
1485.71, 884
1489.39, 883.08
1490.59, 882.778
1492.56, 882.287
1493.71, 882
1494.64, 881.766
1495.01, 881.674
1501.71, 880
1508.76, 878.237
1509.71, 878
1515.42, 876.572
1517.71, 876
1524.27, 874.359
1525.71, 874
1533.07, 872.159
1533.71, 872
1533.89, 871.955
1541.71, 870
1547.85, 868.466
1549.71, 868
1549.77, 867.986
1557.71, 866
1565.54, 864.043
1565.71, 864
1566.26, 863.863
1573.71, 862
1577.71, 861
1577.72, 860.999
1581.71, 860
1585.53, 859.045
1585.54, 859.044
1589.71, 858
1591.56, 857.539
1597.71, 856
1599.62, 855.525
1605.71, 854
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1607.67, 853.51
1613.72, 852
1618.11, 850.901
1618.12, 850.899
1621.72, 850
1625.17, 849.136
1625.18, 849.135
1629.72, 848
1631.84, 847.469
1637.72, 846
1639.9, 845.455
1645.72, 844
1647.95, 843.442
1653.72, 842
1658.44, 840.82
1658.45, 840.818
1661.72, 840
1664.88, 839.211
1664.88, 839.209
1669.72, 838
1672.15, 837.393
1677.72, 836
1680.18, 835.385
1685.72, 834
1688.19, 833.383
1693.72, 832
1698.69, 830.759
1701.72, 830
1707.44, 828.57
1709.72, 828
1715.32, 826.602
1717.72, 826
1723.24, 824.622
1725.72, 824
1728.35, 823.345
1733.73, 822
1736.41, 821.33
1741.73, 820
1744.46, 819.317
1749.73, 818
1752.51, 817.305
1757.73, 816
1760.55, 815.294
1765.72, 814
1770.89, 812.708
1773.72, 812
1778.85, 810.716
1781.7, 810
1784.68, 809.261
1789.73, 808
1792.72, 807.252
1797.73, 806
1803.91, 804.456
1805.73, 804
1811.94, 802.447
1813.73, 802
1817.77, 800.99
1817.78, 800.988
1821.73, 800
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1825.74, 798.998
1825.75, 798.997
1829.73, 798
1835.99, 796.436
1837.73, 796
1844, 794.433
1845.73, 794
1852.02, 792.43
1853.73, 792
1857.65, 791.022
1857.65, 791.02
1858.87, 790.716
1861.74, 790
1865.84, 788.973
1865.85, 788.971
1869.74, 788
1876.04, 786.424
1877.74, 786
1879.43, 785.576
1885.74, 784
1887.43, 783.577
1893.72, 782
1897.59, 781.033
1897.6, 781.031
1901.71, 780
1905.83, 778.97
1905.84, 778.969
1909.7, 778
1911.41, 777.573
1917.72, 776
1924.02, 774.424
1925.72, 774
1932, 772.424
1933.69, 772
1937.57, 771.035
1937.58, 771.034
1941.71, 770
1945.85, 768.964
1945.86, 768.963
1949.7, 768
1956.05, 766.417
1957.71, 766
1959.39, 765.582
1965.72, 764
1967.39, 763.583
1973.7, 762
1977.57, 761.034
1977.58, 761.033
1981.71, 760
1985.9, 758.959
1985.9, 758.958
1989.74, 758
1991.4, 757.584
1997.72, 756
1999.4, 755.58
2005.72, 754
2007.48, 753.558
2013.7, 752
2017.55, 751.04
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2017.56, 751.039
2021.71, 750
2025.87, 748.959
2025.88, 748.958
2029.73, 748
2032.55, 747.298
2037.73, 746
2040.08, 745.405
2041.91, 744.8
2060.85, 738.545
2075.51, 733.686
2122.09, 718.246
2127.47, 716.441
2149.16, 709.179
2175.38, 700.392
2176.55, 700
2195.21, 693.791
2195.27, 693.772
2195.49, 693.776
2195.5, 693.776
2195.59, 693.778
2208.3, 694
2235.83, 694.482
2276.51, 695.194
2295.76, 695.531
2313.04, 695.833
2322.59, 696
2366.91, 696.776
2387.58, 696.422
2475.13, 694.921
2521.93, 694.112
2580.01, 695.119
2599.02, 695.449
2655.66, 696.431
2676.93, 696.8
2680.62, 696.736
2689.29, 696.586
2703.76, 696.336
2723.86, 695.988
2748.24, 695.566
2784.25, 694.943

Material Boundary

2041.9, 738.472
2041.91, 743.585
2041.91, 743.743
2041.91, 744.8
425.659, 739.946
435.798, 740.139
440.577, 740.139
447.422, 737.858
449.985, 737.003
453.422, 735.858
454.591, 735.468
456.865, 734.711
459.427, 733.858
461.976, 733.009
465.456, 731.85
465.458, 731.85
470.521, 730.164
477.448, 727.858

31/62

Tuesday, January 26, 2021A-A_inter_north_ST-i



479.983, 727.014
483.458, 725.858
485.987, 725.016
489.466, 723.858
493.653, 722.465
495.477, 721.858
499.113, 720.647
507.488, 717.858
509.297, 717.255
513.496, 715.858
515.3, 715.257
519.504, 713.858
521.302, 713.259
525.512, 711.858
529.115, 710.665
537.702, 707.858
539.778, 707.159
543.543, 705.858
545.647, 705.157
549.551, 703.858
551.659, 703.156
555.559, 701.858
560.487, 700.217
567.567, 697.858
570.023, 697.04
573.575, 695.858
577.645, 694.503
579.583, 693.858
583.665, 692.499
583.665, 692.499
585.591, 691.858
594.504, 688.891
597.607, 687.858
599.524, 687.22
603.615, 685.858
608.082, 684.371
609.646, 683.85
618.235, 683.85
628.13, 684.091
628.178, 684.092
700.517, 685.85
768.454, 687.503
835.532, 685.85
874.622, 685.85
885.02, 685.85
885.832, 685.85
914.495, 683.906
914.51, 683.906
916.779, 683.85
918.713, 683.802
920.674, 683.85
922.866, 683.908
931.367, 684.283
933.965, 684.774
944.296, 685.852
947.104, 686.704
951.924, 687.855
965.176, 691.463
966.683, 691.855
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Material Boundary

967.099, 691.971
971.652, 693.14
974.487, 693.776
974.873, 693.853
982.574, 695.544
984.171, 695.853
990.856, 697.286
993.882, 697.853
1011.99, 701.525
1013.65, 701.853
1014.51, 702.036
1029.05, 703.851
1036.5, 704.995
1049.44, 705.85
1054.52, 706.275
1060.93, 706.645
1067.29, 706.708
1069.81, 706.712
1084.54, 705.85
1094.28, 705.366
1105.88, 703.851
1109.29, 703.506
1114.6, 702.815
1116.78, 702.531
1119.83, 701.979
1120.42, 701.853
1128.56, 700.313
1130.66, 699.853
1136.57, 698.657
1140.32, 697.853
1147.12, 696.481
1150.07, 695.853
1152.31, 695.44
1158.71, 693.855
1164.44, 692.366
1180.86, 692.008
1199.19, 691.85
1219.92, 691.671
1247.58, 691.38
1274.37, 691.85
1354.83, 693.26
1380.25, 692.742
1449.64, 691.85
1461.71, 691.85
1495.01, 691.85
1500.47, 691.85
1516.31, 691.127
1637.27, 689.85
1692.85, 689.85
1719.06, 688.987
1781.17, 688.246
1807.13, 687.85
1816.05, 687.85
1826.74, 687.85
1846.44, 687.02
1850.04, 685.858
1854.98, 684.136
1855.83, 683.85
1856.55, 683.85
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1858.87, 683.85
1862.03, 683.85
1866.66, 685.364
1867.48, 685.63
1868.16, 685.858
1868.45, 685.959
1874.49, 687.85
1874.5, 687.85
1875.84, 688.298
1880.52, 689.85
1880.56, 689.85
1881.9, 690.297
1886.58, 691.858
1891.28, 693.421
1892.59, 693.858
1893.82, 694.286
1893.87, 694.286
1898.59, 695.858
1899.82, 696.284
1899.86, 696.284
1904.59, 697.858
1905.81, 698.283
1905.86, 698.283
1910.59, 699.858
1911.81, 700.281
1911.86, 700.281
1916.59, 701.858
1917.8, 702.279
1917.85, 702.279
1922.59, 703.858
1923.8, 704.278
1923.85, 704.278
1928.59, 705.858
1929.79, 706.276
1929.84, 706.276
1934.59, 707.858
1935.79, 708.275
1935.84, 708.275
1940.59, 709.858
1941.79, 710.273
1941.84, 710.273
1946.59, 711.858
1947.78, 712.272
1947.83, 712.272
1952.59, 713.858
1953.78, 714.27
1953.83, 714.27
1958.59, 715.858
1959.78, 716.269
1959.82, 716.269
1964.59, 717.858
1965.78, 718.267
1965.82, 718.267
1970.59, 719.858
1971.78, 720.266
1971.81, 720.266
1976.59, 721.858
1977.78, 722.264
1977.81, 722.264
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1982.59, 723.858
1987.36, 725.447
1988.54, 725.85
1988.57, 725.85
1993.36, 727.448
1994.54, 727.85
1994.57, 727.85
1995.77, 728.26
1995.8, 728.26
2000.59, 729.858
2001.77, 730.258
2001.79, 730.258
2006.59, 731.858
2007.76, 732.256
2007.79, 732.256
2012.59, 733.858
2013.76, 734.255
2013.79, 734.255
2018.59, 735.858
2019.75, 736.253
2019.78, 736.253
2024.59, 737.858
2025.75, 738.252
2025.78, 738.252
2030.6, 739.858
2031.77, 740.258
2036.57, 741.858
2041.91, 743.585
2059.95, 737.591
2072.84, 733.29
2127.43, 715.114
2173.33, 699.858
2195, 692.649
2195.09, 692.619
2195.24, 692.621
2195.59, 692.628
2366.91, 695.626
2388.56, 695.255
2447.68, 694.242
2475.12, 693.771
2503.22, 693.285
2521.93, 692.962
2580.02, 693.969
2600.94, 694.332
2620.04, 694.663
2676.93, 695.65
2698.12, 695.283
2754.86, 694.302
2812.83, 693.299
2824.98, 693.089
2831.93, 692.969
2851.01, 693.299
2908.98, 694.305
2932.95, 694.72
440.602, 740.289
443.602, 740.289
447.47, 739
450.033, 738.146
453.47, 737
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454.639, 736.61
456.913, 735.853
459.474, 735
462.023, 734.151
465.481, 733
465.482, 733
470.568, 731.307
477.496, 729
480.031, 728.156
483.505, 727
486.035, 726.158
489.513, 725
493.701, 723.607
495.524, 723
499.16, 721.79
507.535, 719
509.344, 718.398
513.543, 717
515.347, 716.4
519.551, 715
521.35, 714.401
525.559, 713
529.162, 711.807
537.749, 709
539.827, 708.301
543.591, 707
545.694, 706.3
549.599, 705
551.706, 704.298
555.606, 703
560.534, 701.359
567.615, 699
570.071, 698.182
573.623, 697
577.692, 695.645
579.631, 695
583.706, 693.643
583.706, 693.643
585.639, 693
594.551, 690.033
597.655, 689
599.571, 688.362
603.662, 687
608.129, 685.513
609.67, 685
618.233, 685
628.127, 685.241
628.175, 685.242
700.514, 687
768.454, 688.654
835.534, 687
874.622, 687
885.02, 687
885.837, 687
914.501, 685.056
914.512, 685.056
916.783, 685
918.713, 684.952
920.67, 685
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Material Boundary

922.861, 685.058
931.35, 685.433
933.943, 685.923
944.266, 687
947.065, 687.849
951.886, 689
965.137, 692.608
966.644, 693
967.06, 693.116
971.617, 694.286
974.456, 694.923
974.842, 695
982.543, 696.691
984.141, 697
990.827, 698.433
993.853, 699
1011.96, 702.672
1013.62, 703
1014.48, 703.184
1029.03, 705
1036.48, 706.144
1049.43, 707
1054.51, 707.425
1060.93, 707.795
1067.29, 707.858
1069.81, 707.862
1084.55, 707
1094.3, 706.515
1105.9, 705
1109.31, 704.655
1114.62, 703.964
1116.8, 703.68
1119.86, 703.126
1120.45, 703
1128.59, 701.46
1130.69, 701
1136.6, 699.804
1140.35, 699
1147.15, 697.628
1150.1, 697
1152.34, 696.587
1158.74, 695
1164.46, 693.516
1180.87, 693.158
1199.19, 693
1219.93, 692.821
1247.58, 692.53
1274.37, 693
1354.83, 694.411
1380.25, 693.892
1449.64, 693
1461.71, 693
1495.01, 693
1500.48, 693
1516.31, 692.277
1637.28, 691
1692.86, 691
1719.06, 690.137
1781.17, 689.396
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1807.13, 689
1816.05, 689
1826.74, 689
1846.47, 688.169
1868.81, 687.228
1874.47, 689
1874.47, 689
1875.79, 689.44
1880.49, 691
1880.54, 691
1881.86, 691.439
1886.54, 693
1891.23, 694.563
1892.54, 695
1893.8, 695.436
1893.84, 695.436
1898.54, 697
1899.79, 697.434
1899.84, 697.434
1904.54, 699
1905.79, 699.433
1905.84, 699.433
1910.54, 701
1911.78, 701.431
1911.83, 701.431
1916.54, 703
1917.78, 703.43
1917.83, 703.429
1922.54, 705
1923.77, 705.428
1923.82, 705.428
1928.54, 707
1929.77, 707.426
1929.82, 707.426
1934.54, 709
1935.76, 709.425
1935.82, 709.425
1940.54, 711
1941.76, 711.423
1941.81, 711.423
1946.54, 713
1947.76, 713.422
1947.81, 713.422
1952.54, 715
1953.76, 715.42
1953.8, 715.42
1958.54, 717
1959.76, 717.419
1959.8, 717.419
1964.54, 719
1965.76, 719.417
1965.79, 719.417
1970.54, 721
1971.76, 721.416
1971.79, 721.416
1976.54, 723
1977.76, 723.414
1977.79, 723.414
1982.54, 725
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1987.31, 726.589
1988.52, 727
1988.54, 727
1993.32, 728.59
1994.52, 729
1994.54, 729
1995.75, 729.41
1995.77, 729.41
2000.55, 731
2001.74, 731.408
2001.77, 731.408
2006.55, 733
2007.74, 733.406
2007.77, 733.406
2012.55, 735
2013.73, 735.405
2013.76, 735.405
2018.55, 737
2019.73, 737.403
2019.76, 737.403
2024.55, 739
2025.72, 739.402
2025.75, 739.402
2030.55, 741
2031.73, 741.4
2036.53, 743
2041.91, 744.8

Material Boundary

411.625, 739.4
415.074, 739.104
419.682, 740
425.234, 740.088
426.87, 740.119
442.157, 743.94
449.793, 745.849
450.157, 745.94
450.483, 746.022
454.153, 746.94
458.147, 747.94
461.473, 748.773
466.139, 749.94
473.455, 751.767
474.149, 751.941
474.848, 752.114
482.148, 753.94
486.653, 755.067
490.114, 755.94
493.637, 756.814
498.139, 757.94
501.644, 758.823
506.113, 759.94
513.419, 761.762
514.14, 761.94
514.848, 762.119
522.12, 763.94
525.743, 764.846
530.121, 765.94
538.115, 767.936
538.372, 768
538.376, 768
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546.137, 769.94
553.397, 771.755
554.133, 771.94
554.87, 772.124
562.119, 773.94
566.015, 774.914
570.12, 775.94
574.042, 776.921
578.12, 777.94
582.069, 778.927
586.121, 779.94
593.377, 781.753
594.14, 781.941
594.889, 782.13
602.147, 783.941
606.193, 784.952
610.147, 785.94
614.23, 786.961
618.147, 787.94
622.259, 788.971
626.137, 789.94
633.346, 791.743
634.137, 791.94
634.937, 792.14
642.137, 793.94
645.894, 794.88
650.148, 795.941
654.413, 797.007
658.147, 797.94
662.44, 799.016
666.137, 799.94
673.312, 801.732
674.148, 801.941
674.99, 802.151
674.997, 802.153
682.148, 803.94
685.634, 804.812
690.148, 805.94
693.601, 806.804
698.148, 807.94
702.721, 809.084
706.148, 809.94
713.263, 811.719
713.271, 811.721
714.148, 811.94
715.036, 812.162
715.044, 812.164
722.148, 813.94
726.812, 815.109
730.137, 815.94
734.845, 817.117
738.137, 817.94
742.878, 819.125
746.137, 819.94
753.204, 821.707
753.211, 821.709
754.137, 821.94
755.071, 822.174
755.079, 822.176

40/62

Tuesday, January 26, 2021A-A_inter_north_ST-i



Material Boundary

762.137, 823.94
766.923, 825.137
770.137, 825.94
777.722, 827.837
777.725, 827.837
778.137, 827.94
778.797, 828.105
786.137, 829.94
793.153, 831.694
793.161, 831.696
794.137, 831.94
795.126, 832.187
802.137, 833.94
808.474, 835.525
810.137, 835.94
811.847, 836.368
818.137, 837.94
819.879, 838.376
826.137, 839.94
833.077, 841.675
834.137, 841.94
835.239, 842.216
842.137, 843.94
849.204, 845.707
850.137, 845.94
851.109, 846.183
858.137, 847.94
859.153, 848.194
866.137, 849.94
867.198, 850.205
874.137, 851.94
881.031, 853.664
882.137, 853.94
883.293, 854.229
884.182, 854.452
890.137, 855.94
895.898, 857.381
898.137, 857.94
904.884, 859.627
906.137, 859.94
912.782, 861.602
914.137, 861.94
915.557, 862.295
922.137, 863.94
923.565, 864.297
930.137, 865.94
936.197, 867.455
938.137, 867.94
944.598, 869.556
945.218, 869.71
945.978, 869.9
946.137, 869.94
948.322, 870.486
949.797, 870.855
950.928, 871.138
951.605, 871.307
954.137, 871.94
958.68, 873.076
960.273, 873.474
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962.137, 873.94
964.95, 874.643
970.137, 875.94
973.979, 876.901
978.137, 877.94
982.81, 879.109
986.137, 879.94
987.237, 880.215
989.094, 880.68
989.211, 880.709
990.456, 881.02
994.137, 881.94
999.063, 883.172
999.18, 883.201
1001.04, 883.665
1002.14, 883.94
1002.26, 883.971
1002.58, 884.05
1002.6, 884.057
1002.97, 884.148
1010.14, 885.94
1016.36, 887.497
1018.14, 887.94
1024.43, 889.513
1026.14, 889.94
1031.96, 891.396
1031.97, 891.399
1034.14, 891.94
1036.46, 892.522
1036.48, 892.525
1042.14, 893.94
1043.71, 894.333
1050.14, 895.94
1051.64, 896.316
1058.14, 897.94
1064.77, 899.599
1066.14, 899.94
1071.47, 901.274
1071.49, 901.277
1074.14, 901.94
1077.03, 902.663
1077.04, 902.666
1082.14, 903.94
1088.99, 905.655
1090.14, 905.94
1097.07, 907.674
1098.14, 907.94
1105.15, 909.693
1106.14, 909.94
1110.74, 911.092
1110.76, 911.095
1114.28, 911.976
1131.82, 913.729
1134.42, 913.99
1142.14, 914.761
1154.42, 915.99
1162.14, 916.761
1174.42, 917.99
1192.55, 919.803
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1194.42, 919.99
1197.67, 920.315
1201.24, 920.626
1212.17, 921.569
1219.87, 922
1223.74, 922
1239.2, 922
1244.03, 922
1247.67, 922
1263.85, 920.661
1271.47, 919.993
1275.9, 919.64
1278.62, 919.472
1298.9, 917.994
1308.25, 917.25
1313.96, 916.898
1326.36, 915.994
1340.59, 914.861
1349.3, 914.323
1353.81, 913.994
1372.94, 912.471
1380.52, 911.987
1386.1, 910.794
1389.4, 909.977
1389.4, 909.977
1389.54, 909.941
1389.58, 909.932
1397.61, 907.941
1397.74, 907.91
1405.68, 905.941
1405.89, 905.889
1413.75, 903.941
1414.75, 903.696
1414.75, 903.695
1421.83, 901.941
1428.43, 900.306
1428.43, 900.305
1429.9, 899.941
1430.35, 899.828
1437.97, 897.941
1438.5, 897.809
1446.04, 895.941
1446.65, 895.791
1454.11, 893.941
1456.13, 893.442
1456.13, 893.441
1457.91, 893
1495.01, 893
1616.33, 893
1858.87, 893
2127.47, 893
2141.81, 893
2181.65, 893
2188.78, 893
426.201, 740.106
442.121, 744.086
449.756, 745.995
450.121, 746.086
450.446, 746.167
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454.117, 747.086
458.111, 748.086
461.436, 748.919
466.102, 750.086
473.419, 751.912
474.113, 752.086
474.811, 752.26
482.112, 754.086
486.617, 755.213
490.077, 756.086
493.601, 756.959
498.102, 758.085
501.607, 758.968
506.077, 760.086
513.383, 761.907
514.104, 762.086
514.812, 762.264
522.084, 764.086
525.707, 764.991
530.085, 766.086
538.079, 768.081
538.353, 768.15
538.357, 768.15
546.101, 770.086
553.36, 771.901
554.096, 772.086
554.833, 772.27
562.083, 774.086
565.979, 775.06
570.084, 776.086
574.006, 777.066
578.084, 778.086
582.033, 779.073
586.085, 780.086
593.341, 781.898
594.104, 782.086
594.853, 782.275
602.111, 784.086
606.157, 785.097
610.11, 786.086
614.194, 787.107
618.11, 788.086
622.223, 789.116
626.101, 790.086
633.31, 791.888
634.101, 792.086
634.901, 792.286
642.101, 794.086
645.858, 795.025
650.112, 796.086
654.377, 797.152
658.111, 798.086
662.404, 799.162
666.101, 800.086
673.276, 801.878
674.112, 802.086
674.953, 802.296
674.961, 802.298
682.111, 804.086
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685.598, 804.957
690.111, 806.086
693.564, 806.949
698.111, 808.086
702.685, 809.229
706.111, 810.086
713.227, 811.865
713.234, 811.867
714.111, 812.086
714.999, 812.308
715.007, 812.31
722.112, 814.086
726.775, 815.254
730.101, 816.086
734.809, 817.263
738.101, 818.086
742.842, 819.271
746.101, 820.086
753.167, 821.852
753.175, 821.854
754.101, 822.086
755.035, 822.319
755.043, 822.321
762.101, 824.086
766.886, 825.282
770.101, 826.086
777.704, 827.987
777.707, 827.987
778.101, 828.086
778.761, 828.251
786.101, 830.086
793.117, 831.84
793.125, 831.842
794.101, 832.086
795.089, 832.333
802.101, 834.086
808.438, 835.67
810.101, 836.086
811.81, 836.513
818.101, 838.086
819.843, 838.521
826.101, 840.086
833.041, 841.821
834.101, 842.086
835.202, 842.361
842.101, 844.086
849.167, 845.852
850.101, 846.086
851.073, 846.329
858.101, 848.086
859.116, 848.34
866.101, 850.086
867.161, 850.351
874.101, 852.086
880.995, 853.809
882.101, 854.086
883.256, 854.375
884.146, 854.597
890.101, 856.086

45/62

Tuesday, January 26, 2021A-A_inter_north_ST-i



Material Boundary

895.862, 857.526
898.101, 858.086
904.848, 859.773
906.101, 860.086
912.746, 861.747
914.101, 862.086
915.521, 862.441
922.101, 864.086
923.528, 864.443
930.101, 866.086
936.16, 867.601
938.101, 868.086
944.562, 869.701
945.181, 869.856
945.941, 870.046
946.101, 870.086
948.285, 870.632
949.761, 871.001
950.891, 871.283
951.569, 871.453
954.101, 872.086
958.644, 873.222
960.237, 873.62
962.101, 874.086
964.913, 874.789
970.101, 876.086
973.942, 877.046
978.101, 878.086
982.774, 879.254
986.101, 880.086
987.201, 880.361
989.058, 880.825
989.174, 880.854
990.419, 881.165
994.101, 882.086
999.027, 883.317
999.144, 883.347
1001, 883.811
1002.1, 884.086
1002.22, 884.117
1002.54, 884.195
1002.57, 884.202
1002.93, 884.294
1010.1, 886.086
1016.33, 887.642
1018.1, 888.086
1024.39, 889.659
1026.1, 890.086
1031.92, 891.541
1031.94, 891.544
1034.1, 892.086
1036.43, 892.667
1036.44, 892.671
1042.1, 894.086
1043.67, 894.478
1050.1, 896.086
1051.6, 896.461
1058.1, 898.086
1064.74, 899.745
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1066.1, 900.086
1071.43, 901.419
1071.45, 901.423
1074.1, 902.086
1076.99, 902.808
1077.01, 902.812
1082.1, 904.086
1088.96, 905.8
1090.1, 906.086
1097.03, 907.819
1098.1, 908.086
1105.11, 909.839
1106.1, 910.086
1110.71, 911.237
1110.72, 911.241
1114.25, 912.124
1131.8, 913.879
1134.41, 914.139
1142.12, 914.911
1154.41, 916.139
1162.12, 916.911
1174.41, 918.139
1192.53, 919.952
1194.41, 920.139
1197.66, 920.465
1201.22, 920.776
1212.16, 921.718
1219.87, 922.15
1223.74, 922.15
1239.2, 922.15
1244.03, 922.15
1247.67, 922.15
1263.87, 920.811
1271.48, 920.143
1275.91, 919.79
1278.63, 919.622
1298.92, 918.144
1308.26, 917.4
1313.97, 917.047
1326.37, 916.144
1340.6, 915.011
1349.31, 914.473
1353.82, 914.144
1372.95, 912.621
1380.54, 912.136
1386.13, 910.94
1389.43, 910.122
1389.43, 910.122
1389.57, 910.087
1389.61, 910.077
1397.65, 908.087
1397.77, 908.056
1405.72, 906.087
1405.93, 906.034
1413.79, 904.087
1414.78, 903.841
1414.79, 903.84
1421.86, 902.087
1428.46, 900.451
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1428.47, 900.45
1429.93, 900.087
1430.39, 899.974
1438.01, 898.087
1438.54, 897.955
1446.08, 896.087
1446.69, 895.936
1454.15, 894.087
1456.17, 893.588
1456.17, 893.587
1457.93, 893.15
1495.01, 893.15
1616.33, 893.15
1858.87, 893.15
2127.47, 893.15
2141.81, 893.15
2181.65, 893.15
2188.32, 893.15

Scenario-based Entities

Type Coordinates (x,y) Static
-9e-16, 723.896
0.809461, 723.908
1.15168, 723.913
1.45658, 723.917
1.93345, 723.924
4.30816, 723.96
12.6281, 724.084
24.2881, 724.257
113.381, 725.584
150.125, 726.131
251.754, 727.644
262.684, 727.807
264.857, 727.839
267.412, 727.877
267.74, 727.882
267.83, 727.883
268.093, 727.885
268.368, 727.882
269.061, 727.877
272.624, 727.847
281.529, 727.773
284.508, 727.748
284.959, 727.743
286.557, 727.708
289.734, 727.637
295.936, 727.498
301.316, 727.378
309.904, 727.186
313.768, 727.1
314.73, 727
317.794, 727
322.428, 727
327.892, 727
334.438, 727
352.838, 735.003
356.385, 735.013
366.425, 735.2

Wadsworth Till

Assigned to:
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372.719, 735.318
379.181, 735.415
391.383, 735.573
399.078, 735.005
407.323, 734.789
412.029, 734.347
439.628, 735.289
488.131, 719.138
522.779, 707.602
608.698, 679
618.307, 679
629.067, 679.262
642.777, 679.595
647.559, 679.711
660.405, 680.023
675.999, 680.402
689.108, 680.721
700.659, 681.002
711.292, 681.261
721.531, 681.51
724.458, 681.581
731.21, 681.745
742.989, 682.032
746.542, 682.118
760.228, 682.452
768.453, 682.652
775.361, 682.481
785.608, 682.229
792.858, 682.05
834.445, 681.025
836.108, 681
839.229, 681
842.442, 681
846.403, 681
851.249, 681
853.768, 681
858.565, 681
861.768, 681
864.838, 681
868.722, 681
876.123, 681
879.684, 681
882.824, 681
885.634, 681
888.824, 680.784
905.654, 679.642
913.684, 679.098
914.27, 679.058
916.598, 679.003
918.712, 678.951
920.654, 678.998
921.208, 679.012
921.899, 679.03
923.072, 679.061
924.878, 679.141
925.393, 679.164
926.99, 679.234
928.274, 679.291
929.213, 679.332
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930.561, 679.392
932.042, 679.457
934.813, 679.981
940.841, 680.61
945.459, 681.092
948.634, 682.055
953.372, 683.186
964.682, 686.266
968.611, 687.32
970.51, 687.807
973.537, 688.568
983.137, 690.678
992.201, 692.586
995.001, 693.111
1005.88, 695.316
1015.48, 697.262
1026.16, 698.595
1029.95, 699.071
1037.13, 700.174
1049.53, 700.993
1053.89, 701.352
1060.67, 701.77
1068.84, 701.86
1069.64, 701.862
1072.74, 701.68
1077.4, 701.408
1085.39, 700.951
1093.76, 700.535
1103.93, 699.206
1105.21, 699.039
1108.51, 698.705
1108.62, 698.694
1115.88, 697.749
1119.27, 697.117
1126.35, 695.778
1134.85, 694.035
1143.12, 692.32
1144.75, 691.993
1145.42, 691.857
1146.43, 691.649
1147.98, 691.316
1148.3, 691.248
1149.18, 691.068
1151.08, 690.719
1156.36, 689.409
1157.27, 689.184
1163.63, 687.532
1180.77, 687.159
1199.14, 687
1219.87, 686.821
1247.6, 686.53
1274.47, 687.001
1354.82, 688.409
1380.15, 687.893
1449.6, 687
1461.71, 687
1495.01, 687
1500.34, 687
1516.14, 686.278
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Water Table

1637.24, 685
1692.76, 685
1718.93, 684.138
1781.09, 683.397
1807.08, 683
1816.05, 683
1826.62, 683
1845.4, 682.209
1854.88, 679
1862.97, 679
1893.13, 688.871
1989.22, 720.9
2041.9, 738.472
2194.18, 687.752
2229.99, 688.38
2366.91, 690.776
2388.53, 690.405
2447.68, 689.392
2475.13, 688.921
2503.25, 688.435
2521.93, 688.112
2580.04, 689.12
2600.94, 689.482
2620.01, 689.813
2676.93, 690.8
2698.09, 690.434
2754.87, 689.452
2812.87, 688.448
2824.98, 688.239
2831.93, 688.119
2850.97, 688.449
2908.97, 689.455
2928.03, 689.785
2933.03, 689.872
2955.52, 685.26
2966.15, 685.445
2974.76, 685.594
2986.93, 685.805
3005.67, 685.481
3026.51, 685.12
3083.88, 684.128
3141.93, 683.124
3161.05, 683.455
3219.11, 684.462
3276.35, 685.455
3287.99, 685.657
3307.91, 690.624
3403.42, 714.438
3425.9, 720.041
3498.4, 738.118
3511.05, 738.153
3513.27, 738.159
3516.47, 738.166
3555.99, 738.915
3560.24, 738.996
3560.38, 738.996
3562.81, 738.996
3565.35, 738.996
3572.15, 738.997
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3572.42, 738.997
3572.75, 738.997
3574.89, 738.997
3575.23, 738.997
3575.59, 738.997
3576, 738.997
3576.53, 738.997
3577.15, 738.997
3579.94, 738.997
3582.64, 738.997
3589.33, 738.997
3589.49, 738.996
3608.27, 738.896
3660.68, 738.616
3711.23, 738.347
3731.88, 738.243
3847.86, 737.635
3874.25, 737.524
3878.92, 737.484
3880.4, 737.484
3891.32, 737.481
3896.18, 737.436
3923.28, 737.159
3936.98, 737.008
3939.65, 737.003
3940.24, 737.002
3940.54, 737.001
3941.23, 737
3943.19, 736.963
3984.29, 736.189
4046.31, 735.003
4069.83, 733.736
4083.35, 733.007
4091.4, 732.6
4099.87, 732.313
4107.4, 732.001
4111.22, 731.848
4120.86, 731.486
4126.77, 731.314
4134.44, 731.066
4136.21, 731.004
4147.03, 730.471
4149.86, 730.331
4152.27, 730.207
4159.68, 729.828
4161.98, 729.722
4168.35, 729.381
4170.28, 729.323
4176.46, 729.027
4183.66, 729
4184.9, 728.957
4186.51, 728.967
4190.68, 728.712
4192, 728.641
4193.48, 728.515
4210.43, 727.177
4212.1, 727.044
4212.72, 727
4212.98, 727
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4213.12, 727
4217.08, 727
4218.09, 727
4220.71, 727
4222.66, 727
4227.99, 727
4240.16, 727
4251.63, 727
4253.3, 727
4258.25, 727
4278.23, 727
4287.06, 727
4288.26, 727
4302.4, 727
4314.27, 727
4336.91, 727
4362.15, 735.41
4369.76, 737.944
4370.23, 737.927
4374.32, 736.567
4379.34, 734.898
4386.69, 734.881
4390.98, 734.901
4397.07, 736.947
4400, 737.917
4410.58, 738.104
4428.73, 738.546
4434.16, 742.558
4734.38, 742.558
4750.1, 742.558
4763.34, 747
4763.91, 747
4769.69, 747
4774.89, 745.413
4775.26, 745.277
4780.91, 743.405
4781.36, 743.255
4786.89, 741.421
4787.39, 741.255
4792.88, 739.436
4793.56, 739.207
4794.3, 739.011
4794.4, 738.986
4794.51, 738.956
4794.64, 738.918
4795.45, 738.671
4799.4, 737.389
4800.33, 737.082
4801.58, 737.091
4806.03, 737.155
5009.05, 738.418

435.797, 740.289
443.602, 740.289
447.47, 739
450.033, 738.146
453.47, 737
454.639, 736.61
456.913, 735.853
459.474, 735

Bottom Liner 
Critical 
Interface - 
Base and 

LCS Granular 
Drainage Layer

Assigned to:
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459.474, 735
462.023, 734.151
465.481, 733
465.482, 733
470.568, 731.307
477.496, 729
480.031, 728.156
483.505, 727
486.035, 726.158
489.513, 725
493.701, 723.607
495.524, 723
499.16, 721.79
507.535, 719
509.344, 718.398
513.543, 717
515.347, 716.4
519.551, 715
521.35, 714.401
525.559, 713
529.162, 711.807
537.749, 709
539.827, 708.301
543.591, 707
545.694, 706.3
549.599, 705
551.706, 704.298
555.606, 703
560.534, 701.359
567.615, 699
570.071, 698.182
573.623, 697
577.692, 695.645
579.631, 695
583.706, 693.643
583.706, 693.643
585.639, 693
594.551, 690.033
597.655, 689
599.571, 688.362
603.662, 687
608.129, 685.513
609.67, 685
618.233, 685
628.127, 685.241
628.175, 685.242
700.514, 687
768.454, 688.654
835.534, 687
874.622, 687
885.02, 687
885.837, 687
914.501, 685.056
914.512, 685.056
916.783, 685
918.713, 684.952
920.67, 685
922.861, 685.058
931.35, 685.433
933.943, 685.923

Low Permeable 
Earth Liner

Sideslopes
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Piezoline

944.266, 687
947.065, 687.849
951.886, 689
965.137, 692.608
966.644, 693
967.06, 693.116
971.617, 694.286
974.456, 694.923
974.842, 695
982.543, 696.691
984.141, 697
990.827, 698.433
993.853, 699
1011.96, 702.672
1013.62, 703
1014.48, 703.184
1029.03, 705
1036.48, 706.144
1049.43, 707
1054.51, 707.425
1060.93, 707.795
1067.29, 707.858
1069.81, 707.862
1084.55, 707
1094.3, 706.515
1105.9, 705
1109.31, 704.655
1114.62, 703.964
1116.8, 703.68
1119.86, 703.126
1120.45, 703
1128.59, 701.46
1130.69, 701
1136.6, 699.804
1140.35, 699
1147.15, 697.628
1150.1, 697
1152.34, 696.587
1158.74, 695
1164.46, 693.516
1180.87, 693.158
1199.19, 693
1219.93, 692.821
1247.58, 692.53
1274.37, 693
1354.83, 694.411
1380.25, 693.892
1449.64, 693
1461.71, 693
1495.01, 693
1500.48, 693
1516.31, 692.277
1637.28, 691
1692.86, 691
1719.06, 690.137
1781.17, 689.396
1807.13, 689
1816.05, 689
1826.74, 689
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1846.47, 688.169
1846.65, 688.162
1850.41, 686.948
1855.35, 685.225
1856.02, 685
1856.55, 685
1858.87, 685
1861.85, 685
1868.81, 687.228
1874.47, 689
1874.47, 689
1875.79, 689.44
1880.49, 691
1880.54, 691
1881.86, 691.439
1886.54, 693
1891.23, 694.563
1892.54, 695
1893.8, 695.436
1893.84, 695.436
1898.54, 697
1899.79, 697.434
1899.84, 697.434
1904.54, 699
1905.79, 699.433
1905.84, 699.433
1910.54, 701
1911.78, 701.431
1911.83, 701.431
1916.54, 703
1917.78, 703.43
1917.83, 703.429
1922.54, 705
1923.77, 705.428
1923.82, 705.428
1928.54, 707
1929.77, 707.426
1929.82, 707.426
1934.54, 709
1935.76, 709.425
1935.82, 709.425
1940.54, 711
1941.76, 711.423
1941.81, 711.423
1946.54, 713
1947.76, 713.422
1947.81, 713.422
1952.54, 715
1953.76, 715.42
1953.8, 715.42
1958.54, 717
1959.76, 717.419
1959.8, 717.419
1964.54, 719
1965.76, 719.417
1965.79, 719.417
1970.54, 721
1971.76, 721.416
1971.79, 721.416
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1976.54, 723
1977.76, 723.414
1977.79, 723.414
1982.54, 725
1987.31, 726.589
1988.52, 727
1988.54, 727
1993.32, 728.59
1994.52, 729
1994.54, 729
1995.75, 729.41
1995.77, 729.41
2000.55, 731
2001.74, 731.408
2001.77, 731.408
2006.55, 733
2007.74, 733.406
2007.77, 733.406
2012.55, 735
2013.73, 735.405
2013.76, 735.405
2018.55, 737
2019.73, 737.403
2019.76, 737.403
2024.55, 739
2025.72, 739.402
2025.75, 739.402
2030.55, 741
2031.73, 741.4
2036.53, 743
2041.91, 744.8
2060.85, 738.545
2075.51, 733.686
2122.09, 718.246
2127.47, 716.441
2149.16, 709.179
2175.38, 700.392
2176.55, 700
2195.21, 693.791
2195.27, 693.772
2195.49, 693.776
2195.5, 693.776
2195.59, 693.778
2208.3, 694
2235.83, 694.482
2276.51, 695.194
2295.76, 695.531
2313.04, 695.833
2322.59, 696
2366.91, 696.776
2387.58, 696.422
2475.13, 694.921
2521.93, 694.112
2575.19, 695.035
2605.61, 695.563
2676.93, 696.8
2694.06, 696.504
2694.06, 695.504
2739.16, 694.723
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2739.16, 694.573

425.446, 740.017
435.797, 740.214
440.59, 740.214
447.446, 737.929
450.009, 737.075
453.446, 735.929
454.615, 735.539
456.889, 734.782
459.451, 733.929
462, 733.08
465.468, 731.925
465.47, 731.925
470.544, 730.236
477.472, 727.929
480.007, 727.085
483.482, 725.929
486.011, 725.087
489.489, 723.929
493.677, 722.536
495.5, 721.929
499.136, 720.718
507.512, 717.929
509.321, 717.327
513.52, 715.929
515.323, 715.328
519.528, 713.929
521.326, 713.33
525.536, 711.929
529.138, 710.736
537.726, 707.929
539.803, 707.23
543.567, 705.929
545.671, 705.229
549.575, 703.929
551.683, 703.227
555.583, 701.929
560.51, 700.288
567.591, 697.929
570.047, 697.111
573.599, 695.929
577.668, 694.574
579.607, 693.929
583.685, 692.571
583.686, 692.571
585.615, 691.929
594.527, 688.962
597.631, 687.929
599.548, 687.291
603.639, 685.929
608.105, 684.442
609.658, 683.925
618.234, 683.925
628.129, 684.166
628.177, 684.167
700.515, 685.925
768.454, 687.578
835.533, 685.925
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874.622, 685.925
885.02, 685.925
885.834, 685.925
914.498, 683.981
914.511, 683.981
916.781, 683.925
918.713, 683.877
920.672, 683.925
922.863, 683.983
931.358, 684.358
933.954, 684.848
944.281, 685.926
947.085, 686.777
951.905, 687.927
965.156, 691.535
966.664, 691.928
967.079, 692.043
971.634, 693.213
974.471, 693.85
974.857, 693.927
982.558, 695.618
984.156, 695.927
990.842, 697.36
993.868, 697.926
1011.98, 701.598
1013.64, 701.927
1014.5, 702.11
1029.04, 703.926
1036.49, 705.07
1049.44, 705.925
1054.51, 706.35
1060.93, 706.72
1067.29, 706.783
1069.81, 706.787
1084.54, 705.925
1094.29, 705.441
1105.89, 703.925
1109.3, 703.581
1114.61, 702.889
1116.79, 702.605
1119.84, 702.052
1120.43, 701.926
1128.58, 700.387
1130.67, 699.927
1136.58, 698.73
1140.33, 697.927
1147.14, 696.555
1150.08, 695.926
1152.33, 695.513
1158.73, 693.927
1164.45, 692.441
1180.86, 692.083
1199.19, 691.925
1219.92, 691.746
1247.58, 691.455
1274.37, 691.925
1354.83, 693.335
1380.25, 692.817
1449.64, 691.925
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Block Search Polyline

1461.71, 691.925
1495.01, 691.925
1500.47, 691.925
1516.31, 691.202
1637.28, 689.925
1692.85, 689.925
1719.06, 689.062
1781.17, 688.321
1807.13, 687.925
1816.05, 687.925
1826.74, 687.925
1846.45, 687.095
1850.06, 685.929
1855, 684.207
1855.85, 683.925
1856.55, 683.925
1858.87, 683.925
1862.02, 683.925
1866.63, 685.435
1867.46, 685.702
1868.14, 685.929
1868.43, 686.031
1874.48, 687.925
1874.48, 687.925
1875.81, 688.369
1880.5, 689.925
1880.55, 689.925
1881.88, 690.368
1886.56, 691.929
1891.25, 693.492
1892.56, 693.929
1893.81, 694.361
1893.86, 694.361
1898.56, 695.929
1899.8, 696.359
1899.85, 696.359
1904.56, 697.929
1905.8, 698.358
1905.85, 698.358
1910.56, 699.929
1911.79, 700.356
1911.84, 700.356
1916.56, 701.929
1917.79, 702.355
1917.84, 702.354
1922.56, 703.929
1923.78, 704.353
1923.84, 704.353
1928.56, 705.929
1929.78, 706.351
1929.83, 706.351
1934.56, 707.929
1935.78, 708.35
1935.83, 708.35
1940.57, 709.929
1941.77, 710.348
1941.82, 710.348
1946.56, 711.929
1947.77, 712.347
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1947.82, 712.347
1952.57, 713.929
1953.77, 714.345
1953.82, 714.345
1958.57, 715.929
1959.77, 716.344
1959.81, 716.344
1964.57, 717.929
1965.77, 718.342
1965.81, 718.342
1970.57, 719.929
1971.77, 720.341
1971.8, 720.341
1976.57, 721.929
1977.77, 722.339
1977.8, 722.339
1982.57, 723.929
1987.33, 725.518
1988.53, 725.925
1988.56, 725.925
1993.34, 727.519
1994.53, 727.925
1994.56, 727.925
1995.76, 728.335
1995.79, 728.335
2000.57, 729.929
2001.76, 730.333
2001.78, 730.333
2006.57, 731.929
2007.75, 732.331
2007.78, 732.331
2012.57, 733.929
2013.75, 734.33
2013.77, 734.33
2018.57, 735.929
2019.74, 736.328
2019.77, 736.328
2024.57, 737.929
2025.74, 738.327
2025.76, 738.327
2030.57, 739.929
2031.75, 740.329
2036.55, 741.929
2041.91, 743.664
2059.98, 737.663
2072.86, 733.361
2127.45, 715.185
2173.36, 699.929
2195.02, 692.72
2195.1, 692.694
2195.24, 692.696
2195.59, 692.703
2366.91, 695.701
2388.56, 695.33
2447.68, 694.317
2475.13, 693.846
2503.22, 693.36
2521.93, 693.037
2580.01, 694.044
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2600.94, 694.407
2620.04, 694.738
2676.93, 695.725
2698.12, 695.358
2754.86, 694.377
2812.84, 693.374
2824.98, 693.164
2831.93, 693.044
2851.01, 693.374
2908.97, 694.38
2932.95, 694.795
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SLOPE STABILITY 
SECTION A-A’ – HORIZONTAL EXPANSION (NORTH SLOPE) 

GLOBAL LINER STABILITY ANALYSIS 

INTERIM WASTE HEIGHT / PARTIAL BUILDOUT LANDFORM 
CIRCULAR ANALYSIS OF WASTE AND FOUNDATION 

(ROTATIONAL SLOPE FAILURE) 



1.3321.3321.3321.332

1

1

W

Method: Janbu corrected
Factor of Safety: 1.332
Center: 2520.059, 1138.419
Radius: 628.109
Left Slip Surface Endpoint: 1940.616, 896.000
Right Slip Surface Endpoint: 2960.229, 690.343

Zion Landfill Site 2 North Expansion: Section A-A' (North Side)
Intermediate Buildout / Global Stability
Circular - Grid Search 
Short Term / Seismic Conditions 

  0.0461

Phi 
(deg)

Cohesion 
(psf)

Sat. Unit Weight 
(lbs/ft3)

Unit Weight 
(lbs/ft3)ColorMaterial Name

11.81465130.3121.5Final Cover Soils

21.90130.3121.5Final Cover Critical Interface

3307575Expansion Waste Fill

3307575Existing Waste Fill

300130126LCS Granular Drainage Layer

14.945134.1128.2Bottom Liner Critical Interface - Base 
and Sideslopes

11.81465134.1128.2Low Permeable Earth Liner

11.81465137.8136.6Wadsworth Till
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Slide Analysis Information

A-A_inter_north_ST

Project Summary
File Name: A-A_inter_north_ST.slmd
Slide Modeler Version: 9.006
Compute Time: 00h:01m:13.171s
Project Title: SLIDE - An Interactive Slope Stability Program
Date Created: 1/30/2020, 11:59:15 AM

General Settings
Units of Measurement: Imperial Units
Time Units: days
Permeability Units: feet/second
Data Output: Standard
Failure Direction: Left to Right

Analysis Options
Slices Type: Vertical

Analysis Methods Used
Bishop simplified
GLE/Morgenstern-Price with interslice force function 
(Half Sine)
Janbu corrected
Spencer

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes
Create Interslice boundaries at intersections with water 
tables and piezos:

Yes

Initial trial value of FS: 1
Steffensen Iteration: Yes

Groundwater Analysis



Groundwater Method: Water Surfaces
Pore Fluid Unit Weight [lbs/ft3]: 62.4
Use negative pore pressure cutoff: Yes
Maximum negative pore pressure [psf]: 0
Advanced Groundwater Method: None

Random Numbers
Pseudo-random Seed: 10116
Random Number Generation Method: Park and Miller v.3

Surface Options
Surface Type: Circular
Search Method: Grid Search
Radius Increment: 10
Composite Surfaces: Disabled
Reverse Curvature: Invalid Surfaces
Minimum Elevation: Not Defined
Minimum Depth: Not Defined
Minimum Area: Not Defined
Minimum Weight: Not Defined

Seismic Loading
Advanced seismic analysis: No
Staged pseudostatic analysis: No
Seismic Load Coefficient (Horizontal): 0.0461

Materials
Final Cover Soils

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 1465
Friction Angle [deg] 11.8
Water Surface None
Ru Value 0
Final Cover Critical Interface

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
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Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 0
Friction Angle [deg] 21.9
Water Surface None
Ru Value 0
Expansion Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 33
Water Surface None
Ru Value 0
Existing Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 33
Water Surface None
Ru Value 0
LCS Granular Drainage Layer

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 126
Saturated Unit Weight [lbs/ft3] 130
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface Piezometric Line 1
Hu Value 1
Bottom Liner Critical Interface - Base and Sideslopes

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 45
Friction Angle [deg] 14.9
Water Surface Piezometric Line 1
Hu Value 1
Low Permeable Earth Liner

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 1465
Friction Angle [deg] 11.8
Water Surface Piezometric Line 1
Hu Value 1
Wadsworth Till
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Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 136.6
Saturated Unit Weight [lbs/ft3] 137.8
Cohesion [psf] 1465
Friction Angle [deg] 11.8
Water Surface Water Table
Hu Value 1

Global Minimums
Method: bishop simplified

FS 1.402300
Center: 2520.059, 1265.503
Radius: 725.194
Left Slip Surface Endpoint: 1896.061, 896.000
Right Slip Surface Endpoint: 2961.793, 690.370
Resisting Moment: 3.79593e+09 lb-ft
Driving Moment: 2.70693e+09 lb-ft
Total Slice Area: 200273 ft2
Surface Horizontal Width: 1065.73 ft
Surface Average Height: 187.921 ft

Method: janbu corrected

FS 1.331790
Center: 2520.059, 1138.419
Radius: 628.109
Left Slip Surface Endpoint: 1940.616, 896.000
Right Slip Surface Endpoint: 2960.229, 690.343
Resisting Horizontal Force: 5.19977e+06 lb
Driving Horizontal Force: 3.90434e+06 lb
Total Slice Area: 213900 ft2
Surface Horizontal Width: 1019.61 ft
Surface Average Height: 209.786 ft

Method: spencer

FS 1.394670
Center: 2520.059, 1307.864
Radius: 758.315
Left Slip Surface Endpoint: 1883.342, 896.000
Right Slip Surface Endpoint: 2960.182, 690.342
Resisting Moment: 3.87945e+09 lb-ft
Driving Moment: 2.78162e+09 lb-ft
Resisting Horizontal Force: 4.66009e+06 lb
Driving Horizontal Force: 3.34135e+06 lb
Total Slice Area: 195494 ft2
Surface Horizontal Width: 1076.84 ft
Surface Average Height: 181.544 ft
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Method: gle/morgenstern-price

FS 1.398200
Center: 2548.305, 1307.864
Radius: 755.890
Left Slip Surface Endpoint: 1914.477, 896.000
Right Slip Surface Endpoint: 2984.842, 690.770
Resisting Moment: 3.74508e+09 lb-ft
Driving Moment: 2.6785e+09 lb-ft
Resisting Horizontal Force: 4.50888e+06 lb
Driving Horizontal Force: 3.22477e+06 lb
Total Slice Area: 186725 ft2
Surface Horizontal Width: 1070.37 ft
Surface Average Height: 174.45 ft

Valid and Invalid Surfaces
Method: bishop simplified

Number of Valid Surfaces: 3040
Number of Invalid Surfaces: 1767

Error Codes
Error Code -103 reported for 1355 surfaces
Error Code -110 reported for 384 surfaces
Error Code -112 reported for 28 surfaces

Method: janbu corrected

Number of Valid Surfaces: 3056
Number of Invalid Surfaces: 1751

Error Codes
Error Code -103 reported for 1355 surfaces
Error Code -110 reported for 384 surfaces
Error Code -112 reported for 12 surfaces

Method: spencer

Number of Valid Surfaces: 3031
Number of Invalid Surfaces: 1776

Error Codes
Error Code -103 reported for 1355 surfaces
Error Code -110 reported for 384 surfaces
Error Code -111 reported for 3 surfaces
Error Code -112 reported for 34 surfaces

Method: gle/morgenstern-price

Number of Valid Surfaces: 3036
Number of Invalid Surfaces: 1771

Error Codes
Error Code -103 reported for 1355 surfaces
Error Code -110 reported for 384 surfaces
Error Code -112 reported for 32 surfaces
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Error Code Descriptions

The following errors were encountered during the computation:
-103 = Two surface / slope intersections, but one or more surface / nonslope external polygon  
intersections lie between them. This usually occurs when the slip surface extends past the  
bottom of the soil region, but may also occur on a benched slope model with two sets of Slope  
Limits.
-110 = The water table or a piezoline does not span the slip region for a given slip surface,  
when Water Surfaces is specified as the method of pore pressure calculation. If this error occurs,  
check that the water table or piezoline(s) span the appropriate soil cells.
-111 = safety factor equation did not converge
-112 = The coefficient M-Alpha = cos(alpha)(1+tan(alpha)tan(phi)/F) < 0.2 for the final iteration  
of the safety factor calculation. This screens out some slip surfaces which may not be valid in  
the context of the analysis, in particular, deep seated slip surfaces with many high negative base  
angle slices in the passive zone.

Entity Information
Circular - thin layers

Shared Entities

Type Coordinates (x,y)
2178.64, 896.001
2177.34, 896
2141.81, 896
2127.47, 896
1858.87, 896
1616.33, 896
1495.01, 896
1458.28, 896
1456.86, 896.353
1456.85, 896.354
1454.84, 896.853
1447.37, 898.703
1446.76, 898.853
1439.22, 900.721
1438.69, 900.853
1431.08, 902.74
1430.62, 902.853
1429.15, 903.217
1429.15, 903.218
1422.55, 904.853
1415.47, 906.607
1415.47, 906.607
1414.48, 906.853
1406.62, 908.801
1406.4, 908.853
1398.46, 910.822
1398.33, 910.853
1390.3, 912.844
1390.26, 912.853
1390.12, 912.889
1390.12, 912.889
1386.77, 913.717
1380.94, 914.966
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1373.16, 915.464
1354.04, 916.986
1349.5, 917.317
1340.81, 917.854
1326.59, 918.986
1314.16, 919.891
1308.46, 920.243
1299.13, 920.986
1278.82, 922.465
1276.11, 922.633
1271.72, 922.983
1264.11, 923.65
1247.79, 925
1244.03, 925
1239.2, 925
1223.74, 925
1219.79, 925
1211.96, 924.561
1200.98, 923.615
1197.39, 923.302
1194.12, 922.975
1192.25, 922.788
1174.12, 920.975
1161.84, 919.746
1154.12, 918.975
1141.84, 917.746
1134.12, 916.975
1131.52, 916.714
1113.76, 914.939
1110.03, 914.006
1110.01, 914.002
1105.41, 912.851
1104.42, 912.604
1097.41, 910.851
1096.34, 910.584
1089.41, 908.851
1088.27, 908.565
1081.41, 906.851
1076.31, 905.577
1076.3, 905.573
1073.41, 904.851
1070.76, 904.188
1070.74, 904.184
1065.41, 902.851
1064.04, 902.51
1057.41, 900.851
1050.91, 899.226
1049.41, 898.851
1042.98, 897.243
1041.41, 896.851
1035.75, 895.435
1035.73, 895.432
1033.41, 894.851
1031.24, 894.309
1031.23, 894.306
1025.41, 892.851
1023.7, 892.424
1017.41, 890.851
1015.64, 890.407
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1009.41, 888.851
1002.24, 887.059
1001.87, 886.967
1001.85, 886.96
1001.53, 886.882
1001.41, 886.851
1000.31, 886.576
998.452, 886.111
998.336, 886.082
993.409, 884.851
989.728, 883.93
988.483, 883.619
988.367, 883.59
986.509, 883.126
985.409, 882.851
982.082, 882.019
977.409, 880.851
973.251, 879.811
969.409, 878.851
964.222, 877.554
961.409, 876.851
959.545, 876.385
957.953, 875.986
953.409, 874.851
950.878, 874.218
950.2, 874.048
949.069, 873.766
947.594, 873.397
945.409, 872.851
945.25, 872.811
944.49, 872.621
943.871, 872.466
937.409, 870.851
935.469, 870.366
929.409, 868.851
922.837, 867.208
921.409, 866.851
914.83, 865.206
913.409, 864.851
912.054, 864.512
905.409, 862.851
904.157, 862.538
897.409, 860.851
895.171, 860.291
889.409, 858.851
883.455, 857.362
882.565, 857.14
881.409, 856.851
880.304, 856.574
873.409, 854.851
866.47, 853.116
865.409, 852.851
858.425, 851.105
857.409, 850.851
850.382, 849.094
849.409, 848.851
848.476, 848.617
841.409, 846.851
834.511, 845.126
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833.409, 844.851
832.349, 844.586
825.409, 842.851
819.152, 841.286
817.409, 840.851
811.119, 839.278
809.409, 838.851
807.747, 838.435
801.409, 836.851
794.398, 835.098
793.409, 834.851
792.434, 834.607
792.426, 834.605
785.409, 832.851
778.07, 831.016
777.409, 830.851
777.357, 830.838
777.354, 830.838
769.409, 828.851
766.195, 828.047
761.409, 826.851
754.352, 825.086
754.344, 825.084
753.409, 824.851
752.484, 824.619
752.476, 824.617
745.409, 822.851
742.15, 822.036
737.409, 820.851
734.118, 820.028
729.409, 818.851
726.082, 818.019
721.42, 816.851
714.316, 815.075
714.308, 815.073
713.42, 814.851
712.543, 814.631
712.535, 814.629
705.42, 812.851
701.994, 811.994
697.42, 810.851
692.873, 809.714
689.42, 808.851
684.906, 807.722
681.42, 806.851
674.27, 805.063
674.262, 805.061
673.422, 804.851
672.586, 804.643
665.409, 802.851
661.711, 801.926
657.419, 800.851
653.685, 799.917
649.422, 798.851
645.167, 797.79
641.409, 796.851
634.21, 795.051
633.409, 794.851
632.619, 794.653
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External Boundary

625.409, 792.851
621.53, 791.881
617.419, 790.851
613.503, 789.872
609.419, 788.851
605.466, 787.862
601.421, 786.851
594.16, 785.039
593.415, 784.852
592.654, 784.664
585.393, 782.851
581.342, 781.838
577.393, 780.851
573.314, 779.831
569.392, 778.851
565.288, 777.824
561.39, 776.85
554.142, 775.035
553.404, 774.85
552.668, 774.665
545.409, 772.851
538.007, 771
538.003, 771
537.388, 770.846
529.393, 768.851
525.016, 767.756
521.392, 766.85
514.117, 765.028
513.413, 764.851
512.696, 764.673
505.386, 762.851
500.914, 761.732
497.408, 760.85
492.912, 759.725
489.386, 758.851
485.922, 757.977
481.42, 756.851
474.122, 755.025
473.423, 754.851
472.728, 754.677
465.411, 752.851
460.744, 751.683
457.419, 750.85
453.425, 749.85
449.755, 748.932
449.43, 748.851
449.065, 748.76
441.43, 746.851
411.625, 739.4
408.752, 739.647
407.707, 739.78
399.328, 740
391.535, 740.576
375.004, 740.361
356.331, 740.013
351.947, 740
351.399, 739.824
347.109, 738
345.31, 737.207

10/56

Tuesday, January 26, 2021A-A_inter_north_ST-i



342.499, 736
338.762, 734.381
337.91, 734
333.865, 732.219
333.374, 732
331.196, 732
314.988, 732
314.081, 732.094
284.972, 732.744
267.961, 732.886
0, 728.896
-5.68e-14, 330.891
5009.05, 330.891
5009.05, 743.418
4805.97, 742.154
4801.53, 742.091
4801.11, 742.088
4800.95, 742.141
4796.95, 743.439
4796.06, 743.712
4795.85, 743.772
4795.68, 743.818
4795.57, 743.848
4795, 744
4794.45, 744.18
4788.96, 746
4788.47, 746.165
4782.93, 748
4782.49, 748.15
4776.9, 750
4776.47, 750.156
4770.43, 752
4763.91, 752
4762.52, 752
4729.64, 740.967
4726.72, 740
4725.92, 739.84
4716.69, 738
4715.85, 737.832
4706.65, 736
4705.77, 735.824
4696.61, 734
4695.7, 733.817
4686.57, 732
4685.73, 732
4682.95, 732
4679.32, 732
4677.82, 732
4659.51, 732
4622.82, 732
4486.94, 732
4486.94, 732
4481.52, 733.084
4476.94, 734
4476.94, 734
4471.48, 735.093
4466.94, 736
4466.94, 736
4461.43, 737.102
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4456.94, 738
4456.94, 738
4451.39, 739.111
4446.94, 740
4442.27, 740.935
4431.95, 743
4429.16, 743.558
4410.47, 743.103
4399.15, 742.903
4395.49, 741.691
4390.15, 739.897
4386.69, 739.881
4380.14, 739.897
4377.03, 740.918
4371.14, 742.896
4369.04, 742.975
4347.22, 735.704
4336.1, 732
4314.27, 732
4302.4, 732
4288.26, 732
4287.06, 732
4278.23, 732
4258.25, 732
4253.3, 732
4251.63, 732
4240.16, 732
4227.99, 732
4222.66, 732
4220.71, 732
4218.09, 732
4217.08, 732
4213.12, 732
4212.98, 732
4212.9, 732
4212.47, 732.03
4210.82, 732.161
4193.89, 733.498
4192.35, 733.629
4190.96, 733.704
4186.65, 733.968
4184.97, 733.958
4183.76, 734
4176.59, 734.026
4170.47, 734.319
4168.56, 734.377
4162.23, 734.716
4159.92, 734.823
4152.53, 735.2
4150.11, 735.325
4147.28, 735.465
4136.42, 736
4134.6, 736.063
4126.92, 736.312
4121.03, 736.483
4111.42, 736.844
4107.6, 736.996
4100.06, 737.309
4091.61, 737.596
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4083.61, 738
4070.1, 738.729
4046.49, 740
3984.38, 741.188
3943.28, 741.962
3941.28, 742
3940.54, 742.001
3940.25, 742.002
3939.67, 742.003
3937.02, 742.008
3923.33, 742.159
3896.23, 742.436
3891.34, 742.481
3880.4, 742.484
3878.94, 742.484
3874.28, 742.524
3847.89, 742.635
3731.91, 743.243
3711.25, 743.347
3660.7, 743.616
3608.3, 743.896
3589.52, 743.996
3589.35, 743.997
3582.64, 743.997
3579.94, 743.997
3577.15, 743.997
3576.53, 743.997
3576, 743.997
3575.59, 743.997
3575.23, 743.997
3574.89, 743.997
3572.75, 743.997
3572.42, 743.997
3572.15, 743.997
3565.35, 743.996
3562.81, 743.996
3560.38, 743.996
3560.19, 743.996
3555.9, 743.914
3516.42, 743.166
3501.92, 743.132
3497.78, 743.116
3287.33, 690.646
3276.26, 690.454
3219.03, 689.462
3160.96, 688.455
3141.93, 688.125
3083.97, 689.127
3026.6, 690.12
3005.75, 690.48
2986.93, 690.806
2974.68, 690.593
2966.06, 690.444
2955.43, 690.259
2933.03, 689.872
2932.95, 694.72
2932.94, 694.87
2932.93, 695.87
2908.97, 695.455
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2896.34, 695.236
2882.94, 695.003
2870.81, 694.793
2831.93, 694.119
2824.98, 694.239
2195.15, 890.91
2188.36, 893
2187.87, 893.15

Material Boundary

1458.25, 890.855
1495.01, 890.845
1549.83, 890.87
1858.87, 891
2127.47, 890.865
2142.12, 890.909
2195.15, 890.91
2932.94, 694.87
2908.97, 694.455
2851.01, 693.449
2831.93, 693.119
2824.98, 693.239
2812.84, 693.449
2754.87, 694.452
2698.12, 695.433
2676.93, 695.8
2620.04, 694.813
2600.94, 694.482
2580.01, 694.119
2521.93, 693.112
2503.22, 693.435
2475.13, 693.921
2447.68, 694.392
2388.56, 695.405
2366.91, 695.776
2195.59, 692.778
2195.24, 692.771
2195.11, 692.769
2195.04, 692.792
2173.38, 700
2127.47, 715.257
2072.88, 733.432
2060, 737.734
2041.91, 743.743
2036.53, 742
2031.73, 740.4
2030.55, 740
2025.75, 738.402
2025.72, 738.402
2024.55, 738
2019.76, 736.403
2019.73, 736.403
2018.55, 736
2013.76, 734.405
2013.73, 734.405
2012.55, 734
2007.77, 732.406
2007.74, 732.406
2006.55, 732
2001.77, 730.408
2001.74, 730.408
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2000.55, 730
1995.77, 728.41
1995.75, 728.41
1994.54, 728
1994.52, 728
1993.32, 727.59
1988.54, 726
1988.52, 726
1987.31, 725.589
1982.54, 724
1977.79, 722.414
1977.76, 722.414
1976.54, 722
1971.79, 720.416
1971.76, 720.416
1970.54, 720
1965.79, 718.417
1965.76, 718.417
1964.54, 718
1959.8, 716.419
1959.76, 716.419
1958.54, 716
1953.8, 714.42
1953.76, 714.42
1952.54, 714
1947.81, 712.422
1947.76, 712.422
1946.54, 712
1941.81, 710.423
1941.76, 710.423
1940.54, 710
1935.82, 708.425
1935.76, 708.425
1934.54, 708
1929.82, 706.426
1929.77, 706.426
1928.54, 706
1923.82, 704.428
1923.77, 704.428
1922.54, 704
1917.83, 702.429
1917.78, 702.43
1916.54, 702
1911.83, 700.431
1911.78, 700.431
1910.54, 700
1905.84, 698.433
1905.79, 698.433
1904.54, 698
1899.84, 696.434
1899.79, 696.434
1898.54, 696
1893.84, 694.436
1893.8, 694.436
1892.54, 694
1891.23, 693.563
1886.54, 692
1881.86, 690.439
1880.54, 690
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1880.49, 690
1875.79, 688.44
1874.47, 688
1874.47, 688
1868.4, 686.102
1868.11, 686
1867.43, 685.773
1866.61, 685.507
1862.01, 684
1858.87, 684
1856.55, 684
1855.86, 684
1855.02, 684.278
1850.09, 686
1846.47, 687.169
1826.74, 688
1816.05, 688
1807.13, 688
1781.17, 688.396
1719.06, 689.137
1692.86, 690
1637.28, 690
1516.31, 691.277
1500.48, 692
1495.01, 692
1461.71, 692
1449.64, 692
1380.25, 692.892
1354.83, 693.411
1274.37, 692
1247.58, 691.53
1219.93, 691.821
1199.19, 692
1180.87, 692.158
1164.46, 692.516
1158.74, 694
1152.34, 695.587
1150.1, 696
1147.15, 696.628
1140.35, 698
1136.6, 698.804
1130.69, 700
1128.59, 700.46
1120.45, 702
1119.86, 702.126
1116.8, 702.68
1114.62, 702.964
1109.31, 703.655
1105.9, 704
1094.3, 705.515
1084.55, 706
1069.81, 706.862
1067.29, 706.858
1060.93, 706.795
1054.51, 706.425
1049.43, 706
1036.48, 705.144
1029.03, 704
1014.48, 702.184
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1013.62, 702
1011.96, 701.672
993.853, 698
990.827, 697.433
984.141, 696
982.543, 695.691
974.842, 694
974.456, 693.923
971.617, 693.286
967.06, 692.116
966.644, 692
965.137, 691.608
951.886, 688
947.065, 686.849
944.266, 686
933.943, 684.923
931.35, 684.433
922.861, 684.058
920.67, 684
918.713, 683.952
916.783, 684
914.512, 684.056
914.501, 684.056
885.837, 686
885.02, 686
874.622, 686
835.534, 686
768.454, 687.654
700.514, 686
628.175, 684.242
628.127, 684.241
618.233, 684
609.67, 684
608.129, 684.513
603.662, 686
599.571, 687.362
597.655, 688
594.551, 689.033
585.639, 692
583.706, 692.643
583.706, 692.643
579.631, 694
577.692, 694.645
573.623, 696
570.071, 697.182
567.615, 698
560.534, 700.359
555.606, 702
551.706, 703.298
549.599, 704
545.694, 705.3
543.591, 706
539.827, 707.301
537.749, 708
529.162, 710.807
525.559, 712
521.35, 713.401
519.551, 714
515.347, 715.4
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Material Boundary

513.543, 716
509.344, 717.398
507.535, 718
499.16, 720.79
495.524, 722
493.701, 722.607
489.513, 724
486.035, 725.158
483.505, 726
480.031, 727.156
477.496, 728
470.568, 730.307
465.482, 732
465.481, 732
462.023, 733.151
459.474, 734
456.913, 734.853
454.639, 735.61
453.47, 736
450.033, 737.146
447.47, 738
440.602, 740.289
435.797, 740.289
426.87, 740.119
426.201, 740.106
425.234, 740.088
425.659, 739.946
439.628, 735.289
445.572, 733.308
448.135, 732.454
451.572, 731.308
452.741, 730.918
455.017, 730.16
457.579, 729.307
460.127, 728.458
464.508, 727
464.51, 727
468.673, 725.614
475.6, 723.307
478.136, 722.463
481.611, 721.307
484.14, 720.465
487.618, 719.307
491.807, 717.914
493.629, 717.307
497.265, 716.097
505.64, 713.307
507.449, 712.705
511.648, 711.307
513.452, 710.707
517.656, 709.307
519.455, 708.708
523.669, 707.306
527.287, 706.108
535.86, 703.305
537.89, 702.622
541.663, 701.318
543.799, 700.607
547.704, 699.307
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549.811, 698.606
553.711, 697.307
558.639, 695.666
565.718, 693.308
568.176, 692.49
571.728, 691.307
575.797, 689.953
577.736, 689.307
582.052, 687.87
582.052, 687.87
583.743, 687.307
592.656, 684.34
595.759, 683.307
597.676, 682.669
601.767, 681.307
606.234, 679.82
608.698, 679
618.307, 679
628.226, 679.242
628.274, 679.242
700.659, 681.002
768.453, 682.652
835.46, 681
874.622, 681
885.02, 681
885.634, 681
914.27, 679.058
914.411, 679.057
916.635, 679.002
918.712, 678.951
920.822, 679.002
923.072, 679.061
932.042, 679.457
934.813, 679.981
945.459, 681.092
948.634, 682.055
953.372, 683.186
966.68, 686.81
968.205, 687.206
968.611, 687.32
973.02, 688.452
975.698, 689.053
976.071, 689.127
983.756, 690.815
985.339, 691.121
992.008, 692.55
995.001, 693.111
1013.14, 696.789
1014.83, 697.123
1015.48, 697.262
1029.86, 699.057
1037.13, 700.174
1049.88, 701.017
1054.93, 701.439
1061.13, 701.796
1067.32, 701.858
1069.64, 701.862
1084.22, 701.009
1093.76, 700.535
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1105.21, 699.039
1108.62, 698.694
1113.85, 698.014
1115.88, 697.749
1118.7, 697.239
1119.27, 697.117
1127.39, 695.581
1129.45, 695.129
1135.37, 693.93
1139.13, 693.125
1145.94, 691.753
1148.93, 691.114
1151.08, 690.719
1157.27, 689.184
1163.63, 687.532
1180.77, 687.159
1199.14, 687
1219.87, 686.821
1247.6, 686.53
1274.47, 687.001
1354.82, 688.409
1380.15, 687.893
1449.6, 687
1461.71, 687
1495.01, 687
1500.34, 687
1516.14, 686.278
1637.24, 685
1692.76, 685
1718.93, 684.138
1781.09, 683.397
1807.08, 683
1816.05, 683
1826.62, 683
1845.4, 682.209
1848.18, 681.312
1853.09, 679.599
1854.88, 679
1856.55, 679
1858.87, 679
1862.97, 679
1868.47, 680.801
1869.31, 681.074
1870.05, 681.322
1870.29, 681.404
1875.39, 683
1875.45, 683
1877.69, 683.747
1881.46, 685
1881.51, 685
1883.75, 685.747
1888.43, 687.308
1893.13, 688.871
1894.47, 689.319
1894.81, 689.435
1894.82, 689.435
1900.47, 691.319
1900.8, 691.434
1900.81, 691.434
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1906.47, 693.319
1906.8, 693.432
1906.81, 693.432
1912.47, 695.319
1912.79, 695.431
1912.81, 695.431
1918.47, 697.32
1918.79, 697.429
1918.8, 697.429
1924.47, 699.32
1924.78, 699.428
1924.8, 699.428
1930.47, 701.32
1930.78, 701.426
1930.79, 701.426
1936.47, 703.32
1936.78, 703.425
1936.79, 703.425
1942.47, 705.32
1942.77, 705.423
1942.78, 705.423
1948.47, 707.319
1948.77, 707.422
1948.78, 707.422
1954.47, 709.318
1954.77, 709.42
1954.78, 709.42
1960.47, 711.317
1960.76, 711.419
1960.77, 711.419
1966.47, 713.316
1966.76, 713.417
1966.77, 713.417
1972.46, 715.315
1972.76, 715.416
1972.76, 715.416
1978.46, 717.315
1978.75, 717.414
1978.76, 717.414
1984.44, 719.308
1989.23, 720.903
1989.51, 721
1989.52, 721
1995.23, 722.904
1995.51, 723
1995.54, 723
1996.74, 723.41
1996.75, 723.41
2002.46, 725.314
2002.74, 725.408
2002.74, 725.408
2008.46, 727.314
2008.73, 727.406
2008.74, 727.406
2014.46, 729.314
2014.73, 729.405
2014.73, 729.405
2020.46, 731.315
2020.72, 731.403
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2020.73, 731.403
2026.46, 733.315
2026.72, 733.402
2026.73, 733.402
2032.46, 735.313
2033.64, 735.713
2037.69, 737.065
2041.9, 738.472
2061.54, 731.927
2127.47, 709.948
2194.18, 687.752
2195.59, 687.778
2206.66, 687.971
2366.91, 690.776
2388.53, 690.405
2447.68, 689.392
2475.13, 688.921
2503.25, 688.435
2521.93, 688.112
2580.04, 689.12
2600.94, 689.482
2620.01, 689.813
2676.93, 690.8
2698.09, 690.434
2754.87, 689.452
2812.87, 688.448
2824.98, 688.239
2831.93, 688.119
2850.97, 688.449
2908.97, 689.455
2933.03, 689.872
435.797, 740.289
442.642, 742
450.278, 743.909
450.642, 744
450.968, 744.081
454.639, 745
458.633, 746
461.959, 746.833
466.624, 748
473.939, 749.826
474.634, 750
475.332, 750.174
482.633, 752
487.141, 753.127
490.599, 754
494.12, 754.873
498.626, 756
502.131, 756.883
506.599, 758
513.901, 759.821
514.625, 760
515.336, 760.179
522.606, 762
526.229, 762.906
530.606, 764
538.599, 765.995
538.618, 766
538.622, 766
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538.64, 766.005
546.622, 768
553.883, 769.815
554.619, 770
555.355, 770.184
562.605, 772
566.5, 772.974
570.605, 774
574.527, 774.98
578.605, 776
582.554, 776.987
586.606, 778
593.858, 779.811
594.624, 780
595.376, 780.19
602.632, 782
606.678, 783.012
610.632, 784
614.715, 785.021
618.632, 786
622.745, 787.031
626.622, 788
633.831, 789.802
634.622, 790
635.422, 790.2
642.622, 792
646.38, 792.939
650.632, 794
654.898, 795.067
658.632, 796
662.927, 797.076
666.622, 798
673.797, 799.792
674.632, 800
675.475, 800.211
675.482, 800.213
682.633, 802
686.119, 802.872
690.633, 804
694.086, 804.863
698.633, 806
703.206, 807.143
706.633, 808
713.748, 809.779
713.756, 809.781
714.633, 810
715.521, 810.222
715.529, 810.224
722.633, 812
727.298, 813.169
730.622, 814
735.33, 815.177
738.622, 816
743.363, 817.185
746.622, 818
753.689, 819.767
753.697, 819.769
754.622, 820
755.557, 820.234

23/56

Tuesday, January 26, 2021A-A_inter_north_ST-i



755.564, 820.236
762.622, 822
767.408, 823.196
770.622, 824
777.968, 825.837
777.971, 825.837
778.622, 826
779.282, 826.165
786.622, 828
793.638, 829.754
793.646, 829.756
794.622, 830
795.611, 830.247
802.622, 832
808.959, 833.584
810.622, 834
812.332, 834.427
818.622, 836
820.364, 836.436
826.622, 838
833.562, 839.735
834.622, 840
835.724, 840.275
842.622, 842
849.689, 843.767
850.622, 844
851.594, 844.243
858.622, 846
859.638, 846.254
866.622, 848
867.683, 848.265
874.622, 850
881.516, 851.724
882.622, 852
883.778, 852.289
884.667, 852.511
890.622, 854
896.384, 855.44
898.622, 856
905.369, 857.687
906.622, 858
913.267, 859.661
914.622, 860
916.042, 860.355
922.622, 862
924.05, 862.357
930.622, 864
936.682, 865.515
938.622, 866
945.083, 867.615
945.703, 867.77
946.463, 867.96
946.622, 868
948.807, 868.546
950.282, 868.915
951.413, 869.198
952.09, 869.367
954.622, 870
959.165, 871.136
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960.758, 871.534
962.622, 872
965.435, 872.703
970.622, 874
974.464, 874.96
978.622, 876
983.295, 877.168
986.622, 878
987.722, 878.275
989.579, 878.739
989.696, 878.768
990.941, 879.08
994.622, 880
999.548, 881.232
999.665, 881.261
1001.52, 881.725
1002.62, 882
1002.75, 882.031
1003.06, 882.11
1003.09, 882.116
1003.45, 882.208
1010.62, 884
1016.85, 885.557
1018.62, 886
1024.91, 887.573
1026.62, 888
1032.44, 889.455
1032.46, 889.459
1034.62, 890
1036.95, 890.581
1036.96, 890.585
1042.62, 892
1044.19, 892.392
1050.62, 894
1052.12, 894.375
1058.62, 896
1065.26, 897.659
1066.62, 898
1071.96, 899.334
1071.97, 899.337
1074.62, 900
1077.51, 900.722
1077.53, 900.726
1082.62, 902
1089.48, 903.714
1090.62, 904
1097.56, 905.733
1098.62, 906
1105.63, 907.753
1106.62, 908
1111.23, 909.151
1111.24, 909.155
1114.62, 910
1132.01, 911.739
1134.62, 912
1142.34, 912.771
1154.62, 914
1162.34, 914.771
1174.62, 916
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Material Boundary

1192.75, 917.813
1194.62, 918
1197.86, 918.324
1201.41, 918.634
1212.31, 919.573
1219.93, 920
1223.74, 920
1239.2, 920
1244.03, 920
1247.58, 920
1263.68, 918.668
1271.3, 918
1275.76, 917.645
1278.49, 917.476
1298.75, 916
1308.11, 915.255
1313.82, 914.902
1326.21, 914
1340.45, 912.866
1349.16, 912.328
1353.66, 912
1372.8, 910.476
1380.25, 910
1385.65, 908.845
1388.91, 908.035
1388.92, 908.035
1389.06, 908
1389.1, 907.991
1397.13, 906
1397.26, 905.969
1405.2, 904
1405.41, 903.947
1413.27, 902
1414.27, 901.754
1414.27, 901.754
1421.35, 900
1427.95, 898.364
1427.95, 898.363
1429.42, 898
1429.87, 897.887
1437.49, 896
1438.02, 895.868
1445.56, 894
1446.17, 893.85
1453.63, 892
1455.65, 891.501
1455.65, 891.5
1458.25, 890.855
1461.71, 890
1467.34, 888.591
1467.35, 888.589
1469.71, 888
1470.53, 887.793
1477.71, 886
1478.61, 885.773
1485.71, 884
1489.39, 883.08
1490.59, 882.778
1492.56, 882.287
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1493.71, 882
1494.64, 881.766
1495.01, 881.674
1501.71, 880
1508.76, 878.237
1509.71, 878
1515.42, 876.572
1517.71, 876
1524.27, 874.359
1525.71, 874
1533.07, 872.159
1533.71, 872
1533.89, 871.955
1541.71, 870
1547.85, 868.466
1549.71, 868
1549.77, 867.986
1557.71, 866
1565.54, 864.043
1565.71, 864
1566.26, 863.863
1573.71, 862
1577.71, 861
1577.72, 860.999
1581.71, 860
1585.53, 859.045
1585.54, 859.044
1589.71, 858
1591.56, 857.539
1597.71, 856
1599.62, 855.525
1605.71, 854
1607.67, 853.51
1613.72, 852
1618.11, 850.901
1618.12, 850.899
1621.72, 850
1625.17, 849.136
1625.18, 849.135
1629.72, 848
1631.84, 847.469
1637.72, 846
1639.9, 845.455
1645.72, 844
1647.95, 843.442
1653.72, 842
1658.44, 840.82
1658.45, 840.818
1661.72, 840
1664.88, 839.211
1664.88, 839.209
1669.72, 838
1672.15, 837.393
1677.72, 836
1680.18, 835.385
1685.72, 834
1688.19, 833.383
1693.72, 832
1698.69, 830.759
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1701.72, 830
1707.44, 828.57
1709.72, 828
1715.32, 826.602
1717.72, 826
1723.24, 824.622
1725.72, 824
1728.35, 823.345
1733.73, 822
1736.41, 821.33
1741.73, 820
1744.46, 819.317
1749.73, 818
1752.51, 817.305
1757.73, 816
1760.55, 815.294
1765.72, 814
1770.89, 812.708
1773.72, 812
1778.85, 810.716
1781.7, 810
1784.68, 809.261
1789.73, 808
1792.72, 807.252
1797.73, 806
1803.91, 804.456
1805.73, 804
1811.94, 802.447
1813.73, 802
1817.77, 800.99
1817.78, 800.988
1821.73, 800
1825.74, 798.998
1825.75, 798.997
1829.73, 798
1835.99, 796.436
1837.73, 796
1844, 794.433
1845.73, 794
1852.02, 792.43
1853.73, 792
1857.65, 791.022
1857.65, 791.02
1858.87, 790.716
1861.74, 790
1865.84, 788.973
1865.85, 788.971
1869.74, 788
1876.04, 786.424
1877.74, 786
1879.43, 785.576
1885.74, 784
1887.43, 783.577
1893.72, 782
1897.59, 781.033
1897.6, 781.031
1901.71, 780
1905.83, 778.97
1905.84, 778.969
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1909.7, 778
1911.41, 777.573
1917.72, 776
1924.02, 774.424
1925.72, 774
1932, 772.424
1933.69, 772
1937.57, 771.035
1937.58, 771.034
1941.71, 770
1945.85, 768.964
1945.86, 768.963
1949.7, 768
1956.05, 766.417
1957.71, 766
1959.39, 765.582
1965.72, 764
1967.39, 763.583
1973.7, 762
1977.57, 761.034
1977.58, 761.033
1981.71, 760
1985.9, 758.959
1985.9, 758.958
1989.74, 758
1991.4, 757.584
1997.72, 756
1999.4, 755.58
2005.72, 754
2007.48, 753.558
2013.7, 752
2017.55, 751.04
2017.56, 751.039
2021.71, 750
2025.87, 748.959
2025.88, 748.958
2029.73, 748
2032.55, 747.298
2037.73, 746
2040.08, 745.405
2041.91, 744.8
2060.85, 738.545
2075.51, 733.686
2122.09, 718.246
2127.47, 716.441
2149.16, 709.179
2175.38, 700.392
2176.55, 700
2195.21, 693.791
2195.27, 693.772
2195.49, 693.776
2195.5, 693.776
2195.59, 693.778
2208.3, 694
2235.83, 694.482
2276.51, 695.194
2295.76, 695.531
2313.04, 695.833
2322.59, 696
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2366.91, 696.776
2387.58, 696.422
2475.13, 694.921
2521.93, 694.112
2580.01, 695.119
2599.02, 695.449
2655.66, 696.431
2676.93, 696.8
2680.62, 696.736
2689.29, 696.586
2703.76, 696.336
2723.86, 695.988
2748.24, 695.566
2824.98, 694.239

Material Boundary

2041.9, 738.472
2041.91, 743.585
2041.91, 743.743
2041.91, 744.8
425.659, 739.946
435.798, 740.139
440.577, 740.139
447.422, 737.858
449.985, 737.003
453.422, 735.858
454.591, 735.468
456.865, 734.711
459.427, 733.858
461.976, 733.009
465.456, 731.85
465.458, 731.85
470.521, 730.164
477.448, 727.858
479.983, 727.014
483.458, 725.858
485.987, 725.016
489.466, 723.858
493.653, 722.465
495.477, 721.858
499.113, 720.647
507.488, 717.858
509.297, 717.255
513.496, 715.858
515.3, 715.257
519.504, 713.858
521.302, 713.259
525.512, 711.858
529.115, 710.665
537.702, 707.858
539.778, 707.159
543.543, 705.858
545.647, 705.157
549.551, 703.858
551.659, 703.156
555.559, 701.858
560.487, 700.217
567.567, 697.858
570.023, 697.04
573.575, 695.858
577.645, 694.503
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579.583, 693.858
583.665, 692.499
583.665, 692.499
585.591, 691.858
594.504, 688.891
597.607, 687.858
599.524, 687.22
603.615, 685.858
608.082, 684.371
609.646, 683.85
618.235, 683.85
628.13, 684.091
628.178, 684.092
700.517, 685.85
768.454, 687.503
835.532, 685.85
874.622, 685.85
885.02, 685.85
885.832, 685.85
914.495, 683.906
914.51, 683.906
916.779, 683.85
918.713, 683.802
920.674, 683.85
922.866, 683.908
931.367, 684.283
933.965, 684.774
944.296, 685.852
947.104, 686.704
951.924, 687.855
965.176, 691.463
966.683, 691.855
967.099, 691.971
971.652, 693.14
974.487, 693.776
974.873, 693.853
982.574, 695.544
984.171, 695.853
990.856, 697.286
993.882, 697.853
1011.99, 701.525
1013.65, 701.853
1014.51, 702.036
1029.05, 703.851
1036.5, 704.995
1049.44, 705.85
1054.52, 706.275
1060.93, 706.645
1067.29, 706.708
1069.81, 706.712
1084.54, 705.85
1094.28, 705.366
1105.88, 703.851
1109.29, 703.506
1114.6, 702.815
1116.78, 702.531
1119.83, 701.979
1120.42, 701.853
1128.56, 700.313
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Material Boundary

1130.66, 699.853
1136.57, 698.657
1140.32, 697.853
1147.12, 696.481
1150.07, 695.853
1152.31, 695.44
1158.71, 693.855
1164.44, 692.366
1180.86, 692.008
1199.19, 691.85
1219.92, 691.671
1247.58, 691.38
1274.37, 691.85
1354.83, 693.26
1380.25, 692.742
1449.64, 691.85
1461.71, 691.85
1495.01, 691.85
1500.47, 691.85
1516.31, 691.127
1637.27, 689.85
1692.85, 689.85
1719.06, 688.987
1781.17, 688.246
1807.13, 687.85
1816.05, 687.85
1826.74, 687.85
1846.44, 687.02
1850.04, 685.858
1854.98, 684.136
1855.83, 683.85
1856.55, 683.85
1858.87, 683.85
1862.03, 683.85
1866.66, 685.364
1867.48, 685.63
1868.16, 685.858
1868.45, 685.959
1874.49, 687.85
1874.5, 687.85
1875.84, 688.298
1880.52, 689.85
1880.56, 689.85
1881.9, 690.297
1886.58, 691.858
1891.28, 693.421
1892.59, 693.858
1893.82, 694.286
1893.87, 694.286
1898.59, 695.858
1899.82, 696.284
1899.86, 696.284
1904.59, 697.858
1905.81, 698.283
1905.86, 698.283
1910.59, 699.858
1911.81, 700.281
1911.86, 700.281
1916.59, 701.858
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1917.8, 702.279
1917.85, 702.279
1922.59, 703.858
1923.8, 704.278
1923.85, 704.278
1928.59, 705.858
1929.79, 706.276
1929.84, 706.276
1934.59, 707.858
1935.79, 708.275
1935.84, 708.275
1940.59, 709.858
1941.79, 710.273
1941.84, 710.273
1946.59, 711.858
1947.78, 712.272
1947.83, 712.272
1952.59, 713.858
1953.78, 714.27
1953.83, 714.27
1958.59, 715.858
1959.78, 716.269
1959.82, 716.269
1964.59, 717.858
1965.78, 718.267
1965.82, 718.267
1970.59, 719.858
1971.78, 720.266
1971.81, 720.266
1976.59, 721.858
1977.78, 722.264
1977.81, 722.264
1982.59, 723.858
1987.36, 725.447
1988.54, 725.85
1988.57, 725.85
1993.36, 727.448
1994.54, 727.85
1994.57, 727.85
1995.77, 728.26
1995.8, 728.26
2000.59, 729.858
2001.77, 730.258
2001.79, 730.258
2006.59, 731.858
2007.76, 732.256
2007.79, 732.256
2012.59, 733.858
2013.76, 734.255
2013.79, 734.255
2018.59, 735.858
2019.75, 736.253
2019.78, 736.253
2024.59, 737.858
2025.75, 738.252
2025.78, 738.252
2030.6, 739.858
2031.77, 740.258
2036.57, 741.858
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2041.91, 743.585
2059.95, 737.591
2072.84, 733.29
2127.43, 715.114
2173.33, 699.858
2195, 692.649
2195.09, 692.619
2195.24, 692.621
2195.59, 692.628
2366.91, 695.626
2388.56, 695.255
2447.68, 694.242
2475.12, 693.771
2503.22, 693.285
2521.93, 692.962
2580.02, 693.969
2600.94, 694.332
2620.04, 694.663
2676.93, 695.65
2698.12, 695.283
2754.86, 694.302
2812.83, 693.299
2824.98, 693.089
2831.93, 692.969
2851.01, 693.299
2908.98, 694.305
2932.95, 694.72
440.602, 740.289
443.602, 740.289
447.47, 739
450.033, 738.146
453.47, 737
454.639, 736.61
456.913, 735.853
459.474, 735
462.023, 734.151
465.481, 733
465.482, 733
470.568, 731.307
477.496, 729
480.031, 728.156
483.505, 727
486.035, 726.158
489.513, 725
493.701, 723.607
495.524, 723
499.16, 721.79
507.535, 719
509.344, 718.398
513.543, 717
515.347, 716.4
519.551, 715
521.35, 714.401
525.559, 713
529.162, 711.807
537.749, 709
539.827, 708.301
543.591, 707
545.694, 706.3
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549.599, 705
551.706, 704.298
555.606, 703
560.534, 701.359
567.615, 699
570.071, 698.182
573.623, 697
577.692, 695.645
579.631, 695
583.706, 693.643
583.706, 693.643
585.639, 693
594.551, 690.033
597.655, 689
599.571, 688.362
603.662, 687
608.129, 685.513
609.67, 685
618.233, 685
628.127, 685.241
628.175, 685.242
700.514, 687
768.454, 688.654
835.534, 687
874.622, 687
885.02, 687
885.837, 687
914.501, 685.056
914.512, 685.056
916.783, 685
918.713, 684.952
920.67, 685
922.861, 685.058
931.35, 685.433
933.943, 685.923
944.266, 687
947.065, 687.849
951.886, 689
965.137, 692.608
966.644, 693
967.06, 693.116
971.617, 694.286
974.456, 694.923
974.842, 695
982.543, 696.691
984.141, 697
990.827, 698.433
993.853, 699
1011.96, 702.672
1013.62, 703
1014.48, 703.184
1029.03, 705
1036.48, 706.144
1049.43, 707
1054.51, 707.425
1060.93, 707.795
1067.29, 707.858
1069.81, 707.862
1084.55, 707
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Material Boundary

1094.3, 706.515
1105.9, 705
1109.31, 704.655
1114.62, 703.964
1116.8, 703.68
1119.86, 703.126
1120.45, 703
1128.59, 701.46
1130.69, 701
1136.6, 699.804
1140.35, 699
1147.15, 697.628
1150.1, 697
1152.34, 696.587
1158.74, 695
1164.46, 693.516
1180.87, 693.158
1199.19, 693
1219.93, 692.821
1247.58, 692.53
1274.37, 693
1354.83, 694.411
1380.25, 693.892
1449.64, 693
1461.71, 693
1495.01, 693
1500.48, 693
1516.31, 692.277
1637.28, 691
1692.86, 691
1719.06, 690.137
1781.17, 689.396
1807.13, 689
1816.05, 689
1826.74, 689
1846.47, 688.169
1868.81, 687.228
1874.47, 689
1874.47, 689
1875.79, 689.44
1880.49, 691
1880.54, 691
1881.86, 691.439
1886.54, 693
1891.23, 694.563
1892.54, 695
1893.8, 695.436
1893.84, 695.436
1898.54, 697
1899.79, 697.434
1899.84, 697.434
1904.54, 699
1905.79, 699.433
1905.84, 699.433
1910.54, 701
1911.78, 701.431
1911.83, 701.431
1916.54, 703
1917.78, 703.43
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1917.83, 703.429
1922.54, 705
1923.77, 705.428
1923.82, 705.428
1928.54, 707
1929.77, 707.426
1929.82, 707.426
1934.54, 709
1935.76, 709.425
1935.82, 709.425
1940.54, 711
1941.76, 711.423
1941.81, 711.423
1946.54, 713
1947.76, 713.422
1947.81, 713.422
1952.54, 715
1953.76, 715.42
1953.8, 715.42
1958.54, 717
1959.76, 717.419
1959.8, 717.419
1964.54, 719
1965.76, 719.417
1965.79, 719.417
1970.54, 721
1971.76, 721.416
1971.79, 721.416
1976.54, 723
1977.76, 723.414
1977.79, 723.414
1982.54, 725
1987.31, 726.589
1988.52, 727
1988.54, 727
1993.32, 728.59
1994.52, 729
1994.54, 729
1995.75, 729.41
1995.77, 729.41
2000.55, 731
2001.74, 731.408
2001.77, 731.408
2006.55, 733
2007.74, 733.406
2007.77, 733.406
2012.55, 735
2013.73, 735.405
2013.76, 735.405
2018.55, 737
2019.73, 737.403
2019.76, 737.403
2024.55, 739
2025.72, 739.402
2025.75, 739.402
2030.55, 741
2031.73, 741.4
2036.53, 743
2041.91, 744.8
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Material Boundary

411.625, 739.4
415.074, 739.104
419.682, 740
425.234, 740.088
426.87, 740.119
442.157, 743.94
449.793, 745.849
450.157, 745.94
450.483, 746.022
454.153, 746.94
458.147, 747.94
461.473, 748.773
466.139, 749.94
473.455, 751.767
474.149, 751.941
474.848, 752.114
482.148, 753.94
486.653, 755.067
490.114, 755.94
493.637, 756.814
498.139, 757.94
501.644, 758.823
506.113, 759.94
513.419, 761.762
514.14, 761.94
514.848, 762.119
522.12, 763.94
525.743, 764.846
530.121, 765.94
538.115, 767.936
538.372, 768
538.376, 768
546.137, 769.94
553.397, 771.755
554.133, 771.94
554.87, 772.124
562.119, 773.94
566.015, 774.914
570.12, 775.94
574.042, 776.921
578.12, 777.94
582.069, 778.927
586.121, 779.94
593.377, 781.753
594.14, 781.941
594.889, 782.13
602.147, 783.941
606.193, 784.952
610.147, 785.94
614.23, 786.961
618.147, 787.94
622.259, 788.971
626.137, 789.94
633.346, 791.743
634.137, 791.94
634.937, 792.14
642.137, 793.94
645.894, 794.88
650.148, 795.941
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654.413, 797.007
658.147, 797.94
662.44, 799.016
666.137, 799.94
673.312, 801.732
674.148, 801.941
674.99, 802.151
674.997, 802.153
682.148, 803.94
685.634, 804.812
690.148, 805.94
693.601, 806.804
698.148, 807.94
702.721, 809.084
706.148, 809.94
713.263, 811.719
713.271, 811.721
714.148, 811.94
715.036, 812.162
715.044, 812.164
722.148, 813.94
726.812, 815.109
730.137, 815.94
734.845, 817.117
738.137, 817.94
742.878, 819.125
746.137, 819.94
753.204, 821.707
753.211, 821.709
754.137, 821.94
755.071, 822.174
755.079, 822.176
762.137, 823.94
766.923, 825.137
770.137, 825.94
777.722, 827.837
777.725, 827.837
778.137, 827.94
778.797, 828.105
786.137, 829.94
793.153, 831.694
793.161, 831.696
794.137, 831.94
795.126, 832.187
802.137, 833.94
808.474, 835.525
810.137, 835.94
811.847, 836.368
818.137, 837.94
819.879, 838.376
826.137, 839.94
833.077, 841.675
834.137, 841.94
835.239, 842.216
842.137, 843.94
849.204, 845.707
850.137, 845.94
851.109, 846.183
858.137, 847.94
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Material Boundary

859.153, 848.194
866.137, 849.94
867.198, 850.205
874.137, 851.94
881.031, 853.664
882.137, 853.94
883.293, 854.229
884.182, 854.452
890.137, 855.94
895.898, 857.381
898.137, 857.94
904.884, 859.627
906.137, 859.94
912.782, 861.602
914.137, 861.94
915.557, 862.295
922.137, 863.94
923.565, 864.297
930.137, 865.94
936.197, 867.455
938.137, 867.94
944.598, 869.556
945.218, 869.71
945.978, 869.9
946.137, 869.94
948.322, 870.486
949.797, 870.855
950.928, 871.138
951.605, 871.307
954.137, 871.94
958.68, 873.076
960.273, 873.474
962.137, 873.94
964.95, 874.643
970.137, 875.94
973.979, 876.901
978.137, 877.94
982.81, 879.109
986.137, 879.94
987.237, 880.215
989.094, 880.68
989.211, 880.709
990.456, 881.02
994.137, 881.94
999.063, 883.172
999.18, 883.201
1001.04, 883.665
1002.14, 883.94
1002.26, 883.971
1002.58, 884.05
1002.6, 884.057
1002.97, 884.148
1010.14, 885.94
1016.36, 887.497
1018.14, 887.94
1024.43, 889.513
1026.14, 889.94
1031.96, 891.396
1031.97, 891.399
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1034.14, 891.94
1036.46, 892.522
1036.48, 892.525
1042.14, 893.94
1043.71, 894.333
1050.14, 895.94
1051.64, 896.316
1058.14, 897.94
1064.77, 899.599
1066.14, 899.94
1071.47, 901.274
1071.49, 901.277
1074.14, 901.94
1077.03, 902.663
1077.04, 902.666
1082.14, 903.94
1088.99, 905.655
1090.14, 905.94
1097.07, 907.674
1098.14, 907.94
1105.15, 909.693
1106.14, 909.94
1110.74, 911.092
1110.76, 911.095
1114.28, 911.976
1131.82, 913.729
1134.42, 913.99
1142.14, 914.761
1154.42, 915.99
1162.14, 916.761
1174.42, 917.99
1192.55, 919.803
1194.42, 919.99
1197.67, 920.315
1201.24, 920.626
1212.17, 921.569
1219.87, 922
1223.74, 922
1239.2, 922
1244.03, 922
1247.67, 922
1263.85, 920.661
1271.47, 919.993
1275.9, 919.64
1278.62, 919.472
1298.9, 917.994
1308.25, 917.25
1313.96, 916.898
1326.36, 915.994
1340.59, 914.861
1349.3, 914.323
1353.81, 913.994
1372.94, 912.471
1380.52, 911.987
1386.1, 910.794
1389.4, 909.977
1389.4, 909.977
1389.54, 909.941
1389.58, 909.932
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1397.61, 907.941
1397.74, 907.91
1405.68, 905.941
1405.89, 905.889
1413.75, 903.941
1414.75, 903.696
1414.75, 903.695
1421.83, 901.941
1428.43, 900.306
1428.43, 900.305
1429.9, 899.941
1430.35, 899.828
1437.97, 897.941
1438.5, 897.809
1446.04, 895.941
1446.65, 895.791
1454.11, 893.941
1456.13, 893.442
1456.13, 893.441
1457.91, 893
1495.01, 893
1616.33, 893
1858.87, 893
2127.47, 893
2141.81, 893
2181.65, 893
2188.36, 893
426.201, 740.106
442.121, 744.086
449.756, 745.995
450.121, 746.086
450.446, 746.167
454.117, 747.086
458.111, 748.086
461.436, 748.919
466.102, 750.086
473.419, 751.912
474.113, 752.086
474.811, 752.26
482.112, 754.086
486.617, 755.213
490.077, 756.086
493.601, 756.959
498.102, 758.085
501.607, 758.968
506.077, 760.086
513.383, 761.907
514.104, 762.086
514.812, 762.264
522.084, 764.086
525.707, 764.991
530.085, 766.086
538.079, 768.081
538.353, 768.15
538.357, 768.15
546.101, 770.086
553.36, 771.901
554.096, 772.086
554.833, 772.27
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562.083, 774.086
565.979, 775.06
570.084, 776.086
574.006, 777.066
578.084, 778.086
582.033, 779.073
586.085, 780.086
593.341, 781.898
594.104, 782.086
594.853, 782.275
602.111, 784.086
606.157, 785.097
610.11, 786.086
614.194, 787.107
618.11, 788.086
622.223, 789.116
626.101, 790.086
633.31, 791.888
634.101, 792.086
634.901, 792.286
642.101, 794.086
645.858, 795.025
650.112, 796.086
654.377, 797.152
658.111, 798.086
662.404, 799.162
666.101, 800.086
673.276, 801.878
674.112, 802.086
674.953, 802.296
674.961, 802.298
682.111, 804.086
685.598, 804.957
690.111, 806.086
693.564, 806.949
698.111, 808.086
702.685, 809.229
706.111, 810.086
713.227, 811.865
713.234, 811.867
714.111, 812.086
714.999, 812.308
715.007, 812.31
722.112, 814.086
726.775, 815.254
730.101, 816.086
734.809, 817.263
738.101, 818.086
742.842, 819.271
746.101, 820.086
753.167, 821.852
753.175, 821.854
754.101, 822.086
755.035, 822.319
755.043, 822.321
762.101, 824.086
766.886, 825.282
770.101, 826.086
777.704, 827.987
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Material Boundary

777.707, 827.987
778.101, 828.086
778.761, 828.251
786.101, 830.086
793.117, 831.84
793.125, 831.842
794.101, 832.086
795.089, 832.333
802.101, 834.086
808.438, 835.67
810.101, 836.086
811.81, 836.513
818.101, 838.086
819.843, 838.521
826.101, 840.086
833.041, 841.821
834.101, 842.086
835.202, 842.361
842.101, 844.086
849.167, 845.852
850.101, 846.086
851.073, 846.329
858.101, 848.086
859.116, 848.34
866.101, 850.086
867.161, 850.351
874.101, 852.086
880.995, 853.809
882.101, 854.086
883.256, 854.375
884.146, 854.597
890.101, 856.086
895.862, 857.526
898.101, 858.086
904.848, 859.773
906.101, 860.086
912.746, 861.747
914.101, 862.086
915.521, 862.441
922.101, 864.086
923.528, 864.443
930.101, 866.086
936.16, 867.601
938.101, 868.086
944.562, 869.701
945.181, 869.856
945.941, 870.046
946.101, 870.086
948.285, 870.632
949.761, 871.001
950.891, 871.283
951.569, 871.453
954.101, 872.086
958.644, 873.222
960.237, 873.62
962.101, 874.086
964.913, 874.789
970.101, 876.086
973.942, 877.046
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978.101, 878.086
982.774, 879.254
986.101, 880.086
987.201, 880.361
989.058, 880.825
989.174, 880.854
990.419, 881.165
994.101, 882.086
999.027, 883.317
999.144, 883.347
1001, 883.811
1002.1, 884.086
1002.22, 884.117
1002.54, 884.195
1002.57, 884.202
1002.93, 884.294
1010.1, 886.086
1016.33, 887.642
1018.1, 888.086
1024.39, 889.659
1026.1, 890.086
1031.92, 891.541
1031.94, 891.544
1034.1, 892.086
1036.43, 892.667
1036.44, 892.671
1042.1, 894.086
1043.67, 894.478
1050.1, 896.086
1051.6, 896.461
1058.1, 898.086
1064.74, 899.745
1066.1, 900.086
1071.43, 901.419
1071.45, 901.423
1074.1, 902.086
1076.99, 902.808
1077.01, 902.812
1082.1, 904.086
1088.96, 905.8
1090.1, 906.086
1097.03, 907.819
1098.1, 908.086
1105.11, 909.839
1106.1, 910.086
1110.71, 911.237
1110.72, 911.241
1114.25, 912.124
1131.8, 913.879
1134.41, 914.139
1142.12, 914.911
1154.41, 916.139
1162.12, 916.911
1174.41, 918.139
1192.53, 919.952
1194.41, 920.139
1197.66, 920.465
1201.22, 920.776
1212.16, 921.718
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1219.87, 922.15
1223.74, 922.15
1239.2, 922.15
1244.03, 922.15
1247.67, 922.15
1263.87, 920.811
1271.48, 920.143
1275.91, 919.79
1278.63, 919.622
1298.92, 918.144
1308.26, 917.4
1313.97, 917.047
1326.37, 916.144
1340.6, 915.011
1349.31, 914.473
1353.82, 914.144
1372.95, 912.621
1380.54, 912.136
1386.13, 910.94
1389.43, 910.122
1389.43, 910.122
1389.57, 910.087
1389.61, 910.077
1397.65, 908.087
1397.77, 908.056
1405.72, 906.087
1405.93, 906.034
1413.79, 904.087
1414.78, 903.841
1414.79, 903.84
1421.86, 902.087
1428.46, 900.451
1428.47, 900.45
1429.93, 900.087
1430.39, 899.974
1438.01, 898.087
1438.54, 897.955
1446.08, 896.087
1446.69, 895.936
1454.15, 894.087
1456.17, 893.588
1456.17, 893.587
1457.93, 893.15
1495.01, 893.15
1616.33, 893.15
1858.87, 893.15
2127.47, 893.15
2141.81, 893.15
2181.65, 893.15
2187.87, 893.15

Scenario-based Entities

Type Coordinates (x,y) Seismic
-9e-16, 723.896
0.809461, 723.908
1.15168, 723.913
1.45658, 723.917
1.93345, 723.924

Wadsworth Till

Assigned to:
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4.30816, 723.96
12.6281, 724.084
24.2881, 724.257
113.381, 725.584
150.125, 726.131
251.754, 727.644
262.684, 727.807
264.857, 727.839
267.412, 727.877
267.74, 727.882
267.83, 727.883
268.093, 727.885
268.368, 727.882
269.061, 727.877
272.624, 727.847
281.529, 727.773
284.508, 727.748
284.959, 727.743
286.557, 727.708
289.734, 727.637
295.936, 727.498
301.316, 727.378
309.904, 727.186
313.768, 727.1
314.73, 727
317.794, 727
322.428, 727
327.892, 727
334.438, 727
352.838, 735.003
356.385, 735.013
366.425, 735.2
372.719, 735.318
379.181, 735.415
391.383, 735.573
399.078, 735.005
407.323, 734.789
412.029, 734.347
439.628, 735.289
488.131, 719.138
522.779, 707.602
608.698, 679
618.307, 679
629.067, 679.262
642.777, 679.595
647.559, 679.711
660.405, 680.023
675.999, 680.402
689.108, 680.721
700.659, 681.002
711.292, 681.261
721.531, 681.51
724.458, 681.581
731.21, 681.745
742.989, 682.032
746.542, 682.118
760.228, 682.452
768.453, 682.652
775.361, 682.481
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785.608, 682.229
792.858, 682.05
834.445, 681.025
836.108, 681
839.229, 681
842.442, 681
846.403, 681
851.249, 681
853.768, 681
858.565, 681
861.768, 681
864.838, 681
868.722, 681
876.123, 681
879.684, 681
882.824, 681
885.634, 681
888.824, 680.784
905.654, 679.642
913.684, 679.098
914.27, 679.058
916.598, 679.003
918.712, 678.951
920.654, 678.998
921.208, 679.012
921.899, 679.03
923.072, 679.061
924.878, 679.141
925.393, 679.164
926.99, 679.234
928.274, 679.291
929.213, 679.332
930.561, 679.392
932.042, 679.457
934.813, 679.981
940.841, 680.61
945.459, 681.092
948.634, 682.055
953.372, 683.186
964.682, 686.266
968.611, 687.32
970.51, 687.807
973.537, 688.568
983.137, 690.678
992.201, 692.586
995.001, 693.111
1005.88, 695.316
1015.48, 697.262
1026.16, 698.595
1029.95, 699.071
1037.13, 700.174
1049.53, 700.993
1053.89, 701.352
1060.67, 701.77
1068.84, 701.86
1069.64, 701.862
1072.74, 701.68
1077.4, 701.408
1085.39, 700.951
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Water Table

1093.76, 700.535
1103.93, 699.206
1105.21, 699.039
1108.51, 698.705
1108.62, 698.694
1115.88, 697.749
1119.27, 697.117
1126.35, 695.778
1134.85, 694.035
1143.12, 692.32
1144.75, 691.993
1145.42, 691.857
1146.43, 691.649
1147.98, 691.316
1148.3, 691.248
1149.18, 691.068
1151.08, 690.719
1156.36, 689.409
1157.27, 689.184
1163.63, 687.532
1180.77, 687.159
1199.14, 687
1219.87, 686.821
1247.6, 686.53
1274.47, 687.001
1354.82, 688.409
1380.15, 687.893
1449.6, 687
1461.71, 687
1495.01, 687
1500.34, 687
1516.14, 686.278
1637.24, 685
1692.76, 685
1718.93, 684.138
1781.09, 683.397
1807.08, 683
1816.05, 683
1826.62, 683
1845.4, 682.209
1854.88, 679
1862.97, 679
1893.13, 688.871
1989.22, 720.9
2041.9, 738.472
2194.18, 687.752
2229.99, 688.38
2366.91, 690.776
2388.53, 690.405
2447.68, 689.392
2475.13, 688.921
2503.25, 688.435
2521.93, 688.112
2580.04, 689.12
2600.94, 689.482
2620.01, 689.813
2676.93, 690.8
2698.09, 690.434
2754.87, 689.452
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2812.87, 688.448
2824.98, 688.239
2831.93, 688.119
2850.97, 688.449
2908.97, 689.455
2928.03, 689.785
2933.03, 689.872
2955.52, 685.26
2966.15, 685.445
2974.76, 685.594
2986.93, 685.805
3005.67, 685.481
3026.51, 685.12
3083.88, 684.128
3141.93, 683.124
3161.05, 683.455
3219.11, 684.462
3276.35, 685.455
3287.99, 685.657
3307.91, 690.624
3403.42, 714.438
3425.9, 720.041
3498.4, 738.118
3511.05, 738.153
3513.27, 738.159
3516.47, 738.166
3555.99, 738.915
3560.24, 738.996
3560.38, 738.996
3562.81, 738.996
3565.35, 738.996
3572.15, 738.997
3572.42, 738.997
3572.75, 738.997
3574.89, 738.997
3575.23, 738.997
3575.59, 738.997
3576, 738.997
3576.53, 738.997
3577.15, 738.997
3579.94, 738.997
3582.64, 738.997
3589.33, 738.997
3589.49, 738.996
3608.27, 738.896
3660.68, 738.616
3711.23, 738.347
3731.88, 738.243
3847.86, 737.635
3874.25, 737.524
3878.92, 737.484
3880.4, 737.484
3891.32, 737.481
3896.18, 737.436
3923.28, 737.159
3936.98, 737.008
3939.65, 737.003
3940.24, 737.002
3940.54, 737.001
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3941.23, 737
3943.19, 736.963
3984.29, 736.189
4046.31, 735.003
4069.83, 733.736
4083.35, 733.007
4091.4, 732.6
4099.87, 732.313
4107.4, 732.001
4111.22, 731.848
4120.86, 731.486
4126.77, 731.314
4134.44, 731.066
4136.21, 731.004
4147.03, 730.471
4149.86, 730.331
4152.27, 730.207
4159.68, 729.828
4161.98, 729.722
4168.35, 729.381
4170.28, 729.323
4176.46, 729.027
4183.66, 729
4184.9, 728.957
4186.51, 728.967
4190.68, 728.712
4192, 728.641
4193.48, 728.515
4210.43, 727.177
4212.1, 727.044
4212.72, 727
4212.98, 727
4213.12, 727
4217.08, 727
4218.09, 727
4220.71, 727
4222.66, 727
4227.99, 727
4240.16, 727
4251.63, 727
4253.3, 727
4258.25, 727
4278.23, 727
4287.06, 727
4288.26, 727
4302.4, 727
4314.27, 727
4336.91, 727
4362.15, 735.41
4369.76, 737.944
4370.23, 737.927
4374.32, 736.567
4379.34, 734.898
4386.69, 734.881
4390.98, 734.901
4397.07, 736.947
4400, 737.917
4410.58, 738.104
4428.73, 738.546
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4434.16, 742.558
4734.38, 742.558
4750.1, 742.558
4763.34, 747
4763.91, 747
4769.69, 747
4774.89, 745.413
4775.26, 745.277
4780.91, 743.405
4781.36, 743.255
4786.89, 741.421
4787.39, 741.255
4792.88, 739.436
4793.56, 739.207
4794.3, 739.011
4794.4, 738.986
4794.51, 738.956
4794.64, 738.918
4795.45, 738.671
4799.4, 737.389
4800.33, 737.082
4801.58, 737.091
4806.03, 737.155
5009.05, 738.418

435.797, 740.289
443.602, 740.289
447.47, 739
450.033, 738.146
453.47, 737
454.639, 736.61
456.913, 735.853
459.474, 735
462.023, 734.151
465.481, 733
465.482, 733
470.568, 731.307
477.496, 729
480.031, 728.156
483.505, 727
486.035, 726.158
489.513, 725
493.701, 723.607
495.524, 723
499.16, 721.79
507.535, 719
509.344, 718.398
513.543, 717
515.347, 716.4
519.551, 715
521.35, 714.401
525.559, 713
529.162, 711.807
537.749, 709
539.827, 708.301
543.591, 707
545.694, 706.3
549.599, 705
551.706, 704.298

Low Permeable 
Earth Liner

Bottom Liner 
Critical 
Interface - 
Base and 
Sideslopes

LCS Granular 
Drainage Layer

Assigned to:
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555.606, 703
560.534, 701.359
567.615, 699
570.071, 698.182
573.623, 697
577.692, 695.645
579.631, 695
583.706, 693.643
583.706, 693.643
585.639, 693
594.551, 690.033
597.655, 689
599.571, 688.362
603.662, 687
608.129, 685.513
609.67, 685
618.233, 685
628.127, 685.241
628.175, 685.242
700.514, 687
768.454, 688.654
835.534, 687
874.622, 687
885.02, 687
885.837, 687
914.501, 685.056
914.512, 685.056
916.783, 685
918.713, 684.952
920.67, 685
922.861, 685.058
931.35, 685.433
933.943, 685.923
944.266, 687
947.065, 687.849
951.886, 689
965.137, 692.608
966.644, 693
967.06, 693.116
971.617, 694.286
974.456, 694.923
974.842, 695
982.543, 696.691
984.141, 697
990.827, 698.433
993.853, 699
1011.96, 702.672
1013.62, 703
1014.48, 703.184
1029.03, 705
1036.48, 706.144
1049.43, 707
1054.51, 707.425
1060.93, 707.795
1067.29, 707.858
1069.81, 707.862
1084.55, 707
1094.3, 706.515
1105.9, 705
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Piezoline

1109.31, 704.655
1114.62, 703.964
1116.8, 703.68
1119.86, 703.126
1120.45, 703
1128.59, 701.46
1130.69, 701
1136.6, 699.804
1140.35, 699
1147.15, 697.628
1150.1, 697
1152.34, 696.587
1158.74, 695
1164.46, 693.516
1180.87, 693.158
1199.19, 693
1219.93, 692.821
1247.58, 692.53
1274.37, 693
1354.83, 694.411
1380.25, 693.892
1449.64, 693
1461.71, 693
1495.01, 693
1500.48, 693
1516.31, 692.277
1637.28, 691
1692.86, 691
1719.06, 690.137
1781.17, 689.396
1807.13, 689
1816.05, 689
1826.74, 689
1846.47, 688.169
1846.65, 688.162
1850.41, 686.948
1855.35, 685.225
1856.02, 685
1856.55, 685
1858.87, 685
1861.85, 685
1868.81, 687.228
1874.47, 689
1874.47, 689
1875.79, 689.44
1880.49, 691
1880.54, 691
1881.86, 691.439
1886.54, 693
1891.23, 694.563
1892.54, 695
1893.8, 695.436
1893.84, 695.436
1898.54, 697
1899.79, 697.434
1899.84, 697.434
1904.54, 699
1905.79, 699.433
1905.84, 699.433
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1910.54, 701
1911.78, 701.431
1911.83, 701.431
1916.54, 703
1917.78, 703.43
1917.83, 703.429
1922.54, 705
1923.77, 705.428
1923.82, 705.428
1928.54, 707
1929.77, 707.426
1929.82, 707.426
1934.54, 709
1935.76, 709.425
1935.82, 709.425
1940.54, 711
1941.76, 711.423
1941.81, 711.423
1946.54, 713
1947.76, 713.422
1947.81, 713.422
1952.54, 715
1953.76, 715.42
1953.8, 715.42
1958.54, 717
1959.76, 717.419
1959.8, 717.419
1964.54, 719
1965.76, 719.417
1965.79, 719.417
1970.54, 721
1971.76, 721.416
1971.79, 721.416
1976.54, 723
1977.76, 723.414
1977.79, 723.414
1982.54, 725
1987.31, 726.589
1988.52, 727
1988.54, 727
1993.32, 728.59
1994.52, 729
1994.54, 729
1995.75, 729.41
1995.77, 729.41
2000.55, 731
2001.74, 731.408
2001.77, 731.408
2006.55, 733
2007.74, 733.406
2007.77, 733.406
2012.55, 735
2013.73, 735.405
2013.76, 735.405
2018.55, 737
2019.73, 737.403
2019.76, 737.403
2024.55, 739
2025.72, 739.402
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2025.75, 739.402
2030.55, 741
2031.73, 741.4
2036.53, 743
2041.91, 744.8
2060.85, 738.545
2075.51, 733.686
2122.09, 718.246
2127.47, 716.441
2149.16, 709.179
2175.38, 700.392
2176.55, 700
2195.21, 693.791
2195.27, 693.772
2195.49, 693.776
2195.5, 693.776
2195.59, 693.778
2208.3, 694
2235.83, 694.482
2276.51, 695.194
2295.76, 695.531
2313.04, 695.833
2322.59, 696
2366.91, 696.776
2387.58, 696.422
2475.13, 694.921
2521.93, 694.112
2575.19, 695.035
2605.61, 695.563
2676.93, 696.8
2694.06, 696.504
2694.06, 695.504
2792.52, 693.8
2792.52, 693.65
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1.7091.7091.7091.709

1

W

Method: Janbu corrected
Factor of Safety: 1.709
Center: 2523.132, 1135.501
Radius: 625.611
Left Slip Surface Endpoint: 1945.180, 896.000
Right Slip Surface Endpoint: 2962.748, 690.386

Zion Landfill Site 2 North Expansion: Section A-A' (North Side)
Intermediate Buildout / Global Stability
Circular - Grid Search 
Short Term / Static Conditions 

Phi 
(deg)

Cohesion 
(psf)

Sat. Unit 
Weight (lbs/ft3)

Unit Weight 
(lbs/ft3)

ColorMaterial Name

11.81465130.3121.5Final Cover Soils

21.90130.3121.5Final Cover Critical Interface

3307575Expansion Waste Fill

3307575Existing Waste Fill

300130126LCS Granular Drainage Layer

14.945134.1128.2
Bottom Liner Critical Interface - 

Base and Sideslopes

11.81465134.1128.2Low Permeable Earth Liner

11.81465137.8136.6Wadsworth Till

Safety Factor
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Slide Analysis Information

A-A_inter_north_ST

Project Summary
File Name: A-A_inter_north_ST.slmd
Slide Modeler Version: 9.006
Compute Time: 00h:01m:08.443s
Project Title: SLIDE - An Interactive Slope Stability Program
Date Created: 1/30/2020, 11:59:15 AM

General Settings
Units of Measurement: Imperial Units
Time Units: days
Permeability Units: feet/second
Data Output: Standard
Failure Direction: Left to Right

Analysis Options
Slices Type: Vertical

Analysis Methods Used
Bishop simplified
GLE/Morgenstern-Price with interslice force function 
(Half Sine)
Janbu corrected
Spencer

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes
Create Interslice boundaries at intersections with water 
tables and piezos:

Yes

Initial trial value of FS: 1
Steffensen Iteration: Yes

Groundwater Analysis



Groundwater Method: Water Surfaces
Pore Fluid Unit Weight [lbs/ft3]: 62.4
Use negative pore pressure cutoff: Yes
Maximum negative pore pressure [psf]: 0
Advanced Groundwater Method: None

Random Numbers
Pseudo-random Seed: 10116
Random Number Generation Method: Park and Miller v.3

Surface Options
Surface Type: Circular
Search Method: Grid Search
Radius Increment: 10
Composite Surfaces: Disabled
Reverse Curvature: Invalid Surfaces
Minimum Elevation: Not Defined
Minimum Depth: Not Defined
Minimum Area: Not Defined
Minimum Weight: Not Defined

Seismic Loading
Advanced seismic analysis: No
Staged pseudostatic analysis: No

Materials
Final Cover Soils

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 1465
Friction Angle [deg] 11.8
Water Surface None
Ru Value 0
Final Cover Critical Interface

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
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Cohesion [psf] 0
Friction Angle [deg] 21.9
Water Surface None
Ru Value 0
Expansion Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 33
Water Surface None
Ru Value 0
Existing Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 33
Water Surface None
Ru Value 0
LCS Granular Drainage Layer

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 126
Saturated Unit Weight [lbs/ft3] 130
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface Piezometric Line 1
Hu Value 1
Bottom Liner Critical Interface - Base and Sideslopes

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 45
Friction Angle [deg] 14.9
Water Surface Piezometric Line 1
Hu Value 1
Low Permeable Earth Liner

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 1465
Friction Angle [deg] 11.8
Water Surface Piezometric Line 1
Hu Value 1
Wadsworth Till
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Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 136.6
Saturated Unit Weight [lbs/ft3] 137.8
Cohesion [psf] 1465
Friction Angle [deg] 11.8
Water Surface Water Table
Hu Value 1

Global Minimums
Method: bishop simplified

FS 1.786670
Center: 2540.592, 1274.851
Radius: 730.642
Left Slip Surface Endpoint: 1915.845, 896.000
Right Slip Surface Endpoint: 2979.428, 690.676
Resisting Moment: 3.75664e+09 lb-ft
Driving Moment: 2.1026e+09 lb-ft
Total Slice Area: 192763 ft2
Surface Horizontal Width: 1063.58 ft
Surface Average Height: 181.239 ft

Method: janbu corrected

FS 1.708600
Center: 2523.132, 1135.501
Radius: 625.611
Left Slip Surface Endpoint: 1945.180, 896.000
Right Slip Surface Endpoint: 2962.748, 690.386
Resisting Horizontal Force: 5.22396e+06 lb
Driving Horizontal Force: 3.05745e+06 lb
Total Slice Area: 213179 ft2
Surface Horizontal Width: 1017.57 ft
Surface Average Height: 209.498 ft

Method: spencer

FS 1.777800
Center: 2540.592, 1274.851
Radius: 730.642
Left Slip Surface Endpoint: 1915.845, 896.000
Right Slip Surface Endpoint: 2979.428, 690.676
Resisting Moment: 3.738e+09 lb-ft
Driving Moment: 2.1026e+09 lb-ft
Resisting Horizontal Force: 4.61498e+06 lb
Driving Horizontal Force: 2.5959e+06 lb
Total Slice Area: 192763 ft2
Surface Horizontal Width: 1063.58 ft
Surface Average Height: 181.239 ft
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Method: gle/morgenstern-price

FS 1.779740
Center: 2540.592, 1321.301
Radius: 767.156
Left Slip Surface Endpoint: 1902.119, 896.000
Right Slip Surface Endpoint: 2977.394, 690.640
Resisting Moment: 3.85454e+09 lb-ft
Driving Moment: 2.16579e+09 lb-ft
Resisting Horizontal Force: 4.57226e+06 lb
Driving Horizontal Force: 2.56907e+06 lb
Total Slice Area: 187618 ft2
Surface Horizontal Width: 1075.27 ft
Surface Average Height: 174.484 ft

Valid and Invalid Surfaces
Method: bishop simplified

Number of Valid Surfaces: 1994
Number of Invalid Surfaces: 2758

Error Codes
Error Code -103 reported for 2055 surfaces
Error Code -110 reported for 639 surfaces
Error Code -112 reported for 64 surfaces

Method: janbu corrected

Number of Valid Surfaces: 2022
Number of Invalid Surfaces: 2730

Error Codes
Error Code -103 reported for 2055 surfaces
Error Code -110 reported for 639 surfaces
Error Code -112 reported for 36 surfaces

Method: spencer

Number of Valid Surfaces: 1991
Number of Invalid Surfaces: 2761

Error Codes
Error Code -103 reported for 2055 surfaces
Error Code -110 reported for 639 surfaces
Error Code -112 reported for 67 surfaces

Method: gle/morgenstern-price

Number of Valid Surfaces: 1992
Number of Invalid Surfaces: 2760

Error Codes
Error Code -103 reported for 2055 surfaces
Error Code -110 reported for 639 surfaces
Error Code -112 reported for 66 surfaces
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Error Code Descriptions

The following errors were encountered during the computation:
-103 = Two surface / slope intersections, but one or more surface / nonslope external polygon  
intersections lie between them. This usually occurs when the slip surface extends past the  
bottom of the soil region, but may also occur on a benched slope model with two sets of Slope  
Limits.
-110 = The water table or a piezoline does not span the slip region for a given slip surface,  
when Water Surfaces is specified as the method of pore pressure calculation. If this error occurs,  
check that the water table or piezoline(s) span the appropriate soil cells.
-112 = The coefficient M-Alpha = cos(alpha)(1+tan(alpha)tan(phi)/F) < 0.2 for the final iteration  
of the safety factor calculation. This screens out some slip surfaces which may not be valid in  
the context of the analysis, in particular, deep seated slip surfaces with many high negative base  
angle slices in the passive zone.

Entity Information
Circular - thin layers

Shared Entities

Type Coordinates (x,y)
2178.64, 896.001
2177.34, 896
2141.81, 896
2127.47, 896
1858.87, 896
1616.33, 896
1495.01, 896
1458.28, 896
1456.86, 896.353
1456.85, 896.354
1454.84, 896.853
1447.37, 898.703
1446.76, 898.853
1439.22, 900.721
1438.69, 900.853
1431.08, 902.74
1430.62, 902.853
1429.15, 903.217
1429.15, 903.218
1422.55, 904.853
1415.47, 906.607
1415.47, 906.607
1414.48, 906.853
1406.62, 908.801
1406.4, 908.853
1398.46, 910.822
1398.33, 910.853
1390.3, 912.844
1390.26, 912.853
1390.12, 912.889
1390.12, 912.889
1386.77, 913.717
1380.94, 914.966
1373.16, 915.464
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1354.04, 916.986
1349.5, 917.317
1340.81, 917.854
1326.59, 918.986
1314.16, 919.891
1308.46, 920.243
1299.13, 920.986
1278.82, 922.465
1276.11, 922.633
1271.72, 922.983
1264.11, 923.65
1247.79, 925
1244.03, 925
1239.2, 925
1223.74, 925
1219.79, 925
1211.96, 924.561
1200.98, 923.615
1197.39, 923.302
1194.12, 922.975
1192.25, 922.788
1174.12, 920.975
1161.84, 919.746
1154.12, 918.975
1141.84, 917.746
1134.12, 916.975
1131.52, 916.714
1113.76, 914.939
1110.03, 914.006
1110.01, 914.002
1105.41, 912.851
1104.42, 912.604
1097.41, 910.851
1096.34, 910.584
1089.41, 908.851
1088.27, 908.565
1081.41, 906.851
1076.31, 905.577
1076.3, 905.573
1073.41, 904.851
1070.76, 904.188
1070.74, 904.184
1065.41, 902.851
1064.04, 902.51
1057.41, 900.851
1050.91, 899.226
1049.41, 898.851
1042.98, 897.243
1041.41, 896.851
1035.75, 895.435
1035.73, 895.432
1033.41, 894.851
1031.24, 894.309
1031.23, 894.306
1025.41, 892.851
1023.7, 892.424
1017.41, 890.851
1015.64, 890.407
1009.41, 888.851
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1002.24, 887.059
1001.87, 886.967
1001.85, 886.96
1001.53, 886.882
1001.41, 886.851
1000.31, 886.576
998.452, 886.111
998.336, 886.082
993.409, 884.851
989.728, 883.93
988.483, 883.619
988.367, 883.59
986.509, 883.126
985.409, 882.851
982.082, 882.019
977.409, 880.851
973.251, 879.811
969.409, 878.851
964.222, 877.554
961.409, 876.851
959.545, 876.385
957.953, 875.986
953.409, 874.851
950.878, 874.218
950.2, 874.048
949.069, 873.766
947.594, 873.397
945.409, 872.851
945.25, 872.811
944.49, 872.621
943.871, 872.466
937.409, 870.851
935.469, 870.366
929.409, 868.851
922.837, 867.208
921.409, 866.851
914.83, 865.206
913.409, 864.851
912.054, 864.512
905.409, 862.851
904.157, 862.538
897.409, 860.851
895.171, 860.291
889.409, 858.851
883.455, 857.362
882.565, 857.14
881.409, 856.851
880.304, 856.574
873.409, 854.851
866.47, 853.116
865.409, 852.851
858.425, 851.105
857.409, 850.851
850.382, 849.094
849.409, 848.851
848.476, 848.617
841.409, 846.851
834.511, 845.126
833.409, 844.851
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832.349, 844.586
825.409, 842.851
819.152, 841.286
817.409, 840.851
811.119, 839.278
809.409, 838.851
807.747, 838.435
801.409, 836.851
794.398, 835.098
793.409, 834.851
792.434, 834.607
792.426, 834.605
785.409, 832.851
778.07, 831.016
777.409, 830.851
777.357, 830.838
777.354, 830.838
769.409, 828.851
766.195, 828.047
761.409, 826.851
754.352, 825.086
754.344, 825.084
753.409, 824.851
752.484, 824.619
752.476, 824.617
745.409, 822.851
742.15, 822.036
737.409, 820.851
734.118, 820.028
729.409, 818.851
726.082, 818.019
721.42, 816.851
714.316, 815.075
714.308, 815.073
713.42, 814.851
712.543, 814.631
712.535, 814.629
705.42, 812.851
701.994, 811.994
697.42, 810.851
692.873, 809.714
689.42, 808.851
684.906, 807.722
681.42, 806.851
674.27, 805.063
674.262, 805.061
673.422, 804.851
672.586, 804.643
665.409, 802.851
661.711, 801.926
657.419, 800.851
653.685, 799.917
649.422, 798.851
645.167, 797.79
641.409, 796.851
634.21, 795.051
633.409, 794.851
632.619, 794.653
625.409, 792.851
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External Boundary

621.53, 791.881
617.419, 790.851
613.503, 789.872
609.419, 788.851
605.466, 787.862
601.421, 786.851
594.16, 785.039
593.415, 784.852
592.654, 784.664
585.393, 782.851
581.342, 781.838
577.393, 780.851
573.314, 779.831
569.392, 778.851
565.288, 777.824
561.39, 776.85
554.142, 775.035
553.404, 774.85
552.668, 774.665
545.409, 772.851
538.007, 771
538.003, 771
537.388, 770.846
529.393, 768.851
525.016, 767.756
521.392, 766.85
514.117, 765.028
513.413, 764.851
512.696, 764.673
505.386, 762.851
500.914, 761.732
497.408, 760.85
492.912, 759.725
489.386, 758.851
485.922, 757.977
481.42, 756.851
474.122, 755.025
473.423, 754.851
472.728, 754.677
465.411, 752.851
460.744, 751.683
457.419, 750.85
453.425, 749.85
449.755, 748.932
449.43, 748.851
449.065, 748.76
441.43, 746.851
411.625, 739.4
408.752, 739.647
407.707, 739.78
399.328, 740
391.535, 740.576
375.004, 740.361
356.331, 740.013
351.947, 740
351.399, 739.824
347.109, 738
345.31, 737.207
342.499, 736
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338.762, 734.381
337.91, 734
333.865, 732.219
333.374, 732
331.196, 732
314.988, 732
314.081, 732.094
284.972, 732.744
267.961, 732.886
0, 728.896
-5.68e-14, 330.891
5009.05, 330.891
5009.05, 743.418
4805.97, 742.154
4801.53, 742.091
4801.11, 742.088
4800.95, 742.141
4796.95, 743.439
4796.06, 743.712
4795.85, 743.772
4795.68, 743.818
4795.57, 743.848
4795, 744
4794.45, 744.18
4788.96, 746
4788.47, 746.165
4782.93, 748
4782.49, 748.15
4776.9, 750
4776.47, 750.156
4770.43, 752
4763.91, 752
4762.52, 752
4729.64, 740.967
4726.72, 740
4725.92, 739.84
4716.69, 738
4715.85, 737.832
4706.65, 736
4705.77, 735.824
4696.61, 734
4695.7, 733.817
4686.57, 732
4685.73, 732
4682.95, 732
4679.32, 732
4677.82, 732
4659.51, 732
4622.82, 732
4486.94, 732
4486.94, 732
4481.52, 733.084
4476.94, 734
4476.94, 734
4471.48, 735.093
4466.94, 736
4466.94, 736
4461.43, 737.102
4456.94, 738
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4456.94, 738
4451.39, 739.111
4446.94, 740
4442.27, 740.935
4431.95, 743
4429.16, 743.558
4410.47, 743.103
4399.15, 742.903
4395.49, 741.691
4390.15, 739.897
4386.69, 739.881
4380.14, 739.897
4377.03, 740.918
4371.14, 742.896
4369.04, 742.975
4347.22, 735.704
4336.1, 732
4314.27, 732
4302.4, 732
4288.26, 732
4287.06, 732
4278.23, 732
4258.25, 732
4253.3, 732
4251.63, 732
4240.16, 732
4227.99, 732
4222.66, 732
4220.71, 732
4218.09, 732
4217.08, 732
4213.12, 732
4212.98, 732
4212.9, 732
4212.47, 732.03
4210.82, 732.161
4193.89, 733.498
4192.35, 733.629
4190.96, 733.704
4186.65, 733.968
4184.97, 733.958
4183.76, 734
4176.59, 734.026
4170.47, 734.319
4168.56, 734.377
4162.23, 734.716
4159.92, 734.823
4152.53, 735.2
4150.11, 735.325
4147.28, 735.465
4136.42, 736
4134.6, 736.063
4126.92, 736.312
4121.03, 736.483
4111.42, 736.844
4107.6, 736.996
4100.06, 737.309
4091.61, 737.596
4083.61, 738
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4070.1, 738.729
4046.49, 740
3984.38, 741.188
3943.28, 741.962
3941.28, 742
3940.54, 742.001
3940.25, 742.002
3939.67, 742.003
3937.02, 742.008
3923.33, 742.159
3896.23, 742.436
3891.34, 742.481
3880.4, 742.484
3878.94, 742.484
3874.28, 742.524
3847.89, 742.635
3731.91, 743.243
3711.25, 743.347
3660.7, 743.616
3608.3, 743.896
3589.52, 743.996
3589.35, 743.997
3582.64, 743.997
3579.94, 743.997
3577.15, 743.997
3576.53, 743.997
3576, 743.997
3575.59, 743.997
3575.23, 743.997
3574.89, 743.997
3572.75, 743.997
3572.42, 743.997
3572.15, 743.997
3565.35, 743.996
3562.81, 743.996
3560.38, 743.996
3560.19, 743.996
3555.9, 743.914
3516.42, 743.166
3501.92, 743.132
3497.78, 743.116
3287.33, 690.646
3276.26, 690.454
3219.03, 689.462
3160.96, 688.455
3141.93, 688.125
3083.97, 689.127
3026.6, 690.12
3005.75, 690.48
2986.93, 690.806
2974.68, 690.593
2966.06, 690.444
2955.43, 690.259
2933.03, 689.872
2932.95, 694.72
2932.94, 694.87
2932.93, 695.87
2908.97, 695.455
2896.34, 695.236
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2882.94, 695.003
2870.81, 694.793
2831.93, 694.119
2824.98, 694.239
2195.15, 890.91
2188.36, 893
2187.87, 893.15

Material Boundary

1458.25, 890.855
1495.01, 890.845
1549.83, 890.87
1858.87, 891
2127.47, 890.865
2142.12, 890.909
2195.15, 890.91
2932.94, 694.87
2908.97, 694.455
2851.01, 693.449
2831.93, 693.119
2824.98, 693.239
2812.84, 693.449
2754.87, 694.452
2698.12, 695.433
2676.93, 695.8
2620.04, 694.813
2600.94, 694.482
2580.01, 694.119
2521.93, 693.112
2503.22, 693.435
2475.13, 693.921
2447.68, 694.392
2388.56, 695.405
2366.91, 695.776
2195.59, 692.778
2195.24, 692.771
2195.11, 692.769
2195.04, 692.792
2173.38, 700
2127.47, 715.257
2072.88, 733.432
2060, 737.734
2041.91, 743.743
2036.53, 742
2031.73, 740.4
2030.55, 740
2025.75, 738.402
2025.72, 738.402
2024.55, 738
2019.76, 736.403
2019.73, 736.403
2018.55, 736
2013.76, 734.405
2013.73, 734.405
2012.55, 734
2007.77, 732.406
2007.74, 732.406
2006.55, 732
2001.77, 730.408
2001.74, 730.408
2000.55, 730
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1995.77, 728.41
1995.75, 728.41
1994.54, 728
1994.52, 728
1993.32, 727.59
1988.54, 726
1988.52, 726
1987.31, 725.589
1982.54, 724
1977.79, 722.414
1977.76, 722.414
1976.54, 722
1971.79, 720.416
1971.76, 720.416
1970.54, 720
1965.79, 718.417
1965.76, 718.417
1964.54, 718
1959.8, 716.419
1959.76, 716.419
1958.54, 716
1953.8, 714.42
1953.76, 714.42
1952.54, 714
1947.81, 712.422
1947.76, 712.422
1946.54, 712
1941.81, 710.423
1941.76, 710.423
1940.54, 710
1935.82, 708.425
1935.76, 708.425
1934.54, 708
1929.82, 706.426
1929.77, 706.426
1928.54, 706
1923.82, 704.428
1923.77, 704.428
1922.54, 704
1917.83, 702.429
1917.78, 702.43
1916.54, 702
1911.83, 700.431
1911.78, 700.431
1910.54, 700
1905.84, 698.433
1905.79, 698.433
1904.54, 698
1899.84, 696.434
1899.79, 696.434
1898.54, 696
1893.84, 694.436
1893.8, 694.436
1892.54, 694
1891.23, 693.563
1886.54, 692
1881.86, 690.439
1880.54, 690
1880.49, 690
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1875.79, 688.44
1874.47, 688
1874.47, 688
1868.4, 686.102
1868.11, 686
1867.43, 685.773
1866.61, 685.507
1862.01, 684
1858.87, 684
1856.55, 684
1855.86, 684
1855.02, 684.278
1850.09, 686
1846.47, 687.169
1826.74, 688
1816.05, 688
1807.13, 688
1781.17, 688.396
1719.06, 689.137
1692.86, 690
1637.28, 690
1516.31, 691.277
1500.48, 692
1495.01, 692
1461.71, 692
1449.64, 692
1380.25, 692.892
1354.83, 693.411
1274.37, 692
1247.58, 691.53
1219.93, 691.821
1199.19, 692
1180.87, 692.158
1164.46, 692.516
1158.74, 694
1152.34, 695.587
1150.1, 696
1147.15, 696.628
1140.35, 698
1136.6, 698.804
1130.69, 700
1128.59, 700.46
1120.45, 702
1119.86, 702.126
1116.8, 702.68
1114.62, 702.964
1109.31, 703.655
1105.9, 704
1094.3, 705.515
1084.55, 706
1069.81, 706.862
1067.29, 706.858
1060.93, 706.795
1054.51, 706.425
1049.43, 706
1036.48, 705.144
1029.03, 704
1014.48, 702.184
1013.62, 702
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1011.96, 701.672
993.853, 698
990.827, 697.433
984.141, 696
982.543, 695.691
974.842, 694
974.456, 693.923
971.617, 693.286
967.06, 692.116
966.644, 692
965.137, 691.608
951.886, 688
947.065, 686.849
944.266, 686
933.943, 684.923
931.35, 684.433
922.861, 684.058
920.67, 684
918.713, 683.952
916.783, 684
914.512, 684.056
914.501, 684.056
885.837, 686
885.02, 686
874.622, 686
835.534, 686
768.454, 687.654
700.514, 686
628.175, 684.242
628.127, 684.241
618.233, 684
609.67, 684
608.129, 684.513
603.662, 686
599.571, 687.362
597.655, 688
594.551, 689.033
585.639, 692
583.706, 692.643
583.706, 692.643
579.631, 694
577.692, 694.645
573.623, 696
570.071, 697.182
567.615, 698
560.534, 700.359
555.606, 702
551.706, 703.298
549.599, 704
545.694, 705.3
543.591, 706
539.827, 707.301
537.749, 708
529.162, 710.807
525.559, 712
521.35, 713.401
519.551, 714
515.347, 715.4
513.543, 716
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Material Boundary

509.344, 717.398
507.535, 718
499.16, 720.79
495.524, 722
493.701, 722.607
489.513, 724
486.035, 725.158
483.505, 726
480.031, 727.156
477.496, 728
470.568, 730.307
465.482, 732
465.481, 732
462.023, 733.151
459.474, 734
456.913, 734.853
454.639, 735.61
453.47, 736
450.033, 737.146
447.47, 738
440.602, 740.289
435.797, 740.289
426.87, 740.119
426.201, 740.106
425.234, 740.088
425.659, 739.946
439.628, 735.289
445.572, 733.308
448.135, 732.454
451.572, 731.308
452.741, 730.918
455.017, 730.16
457.579, 729.307
460.127, 728.458
464.508, 727
464.51, 727
468.673, 725.614
475.6, 723.307
478.136, 722.463
481.611, 721.307
484.14, 720.465
487.618, 719.307
491.807, 717.914
493.629, 717.307
497.265, 716.097
505.64, 713.307
507.449, 712.705
511.648, 711.307
513.452, 710.707
517.656, 709.307
519.455, 708.708
523.669, 707.306
527.287, 706.108
535.86, 703.305
537.89, 702.622
541.663, 701.318
543.799, 700.607
547.704, 699.307
549.811, 698.606
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553.711, 697.307
558.639, 695.666
565.718, 693.308
568.176, 692.49
571.728, 691.307
575.797, 689.953
577.736, 689.307
582.052, 687.87
582.052, 687.87
583.743, 687.307
592.656, 684.34
595.759, 683.307
597.676, 682.669
601.767, 681.307
606.234, 679.82
608.698, 679
618.307, 679
628.226, 679.242
628.274, 679.242
700.659, 681.002
768.453, 682.652
835.46, 681
874.622, 681
885.02, 681
885.634, 681
914.27, 679.058
914.411, 679.057
916.635, 679.002
918.712, 678.951
920.822, 679.002
923.072, 679.061
932.042, 679.457
934.813, 679.981
945.459, 681.092
948.634, 682.055
953.372, 683.186
966.68, 686.81
968.205, 687.206
968.611, 687.32
973.02, 688.452
975.698, 689.053
976.071, 689.127
983.756, 690.815
985.339, 691.121
992.008, 692.55
995.001, 693.111
1013.14, 696.789
1014.83, 697.123
1015.48, 697.262
1029.86, 699.057
1037.13, 700.174
1049.88, 701.017
1054.93, 701.439
1061.13, 701.796
1067.32, 701.858
1069.64, 701.862
1084.22, 701.009
1093.76, 700.535
1105.21, 699.039
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1108.62, 698.694
1113.85, 698.014
1115.88, 697.749
1118.7, 697.239
1119.27, 697.117
1127.39, 695.581
1129.45, 695.129
1135.37, 693.93
1139.13, 693.125
1145.94, 691.753
1148.93, 691.114
1151.08, 690.719
1157.27, 689.184
1163.63, 687.532
1180.77, 687.159
1199.14, 687
1219.87, 686.821
1247.6, 686.53
1274.47, 687.001
1354.82, 688.409
1380.15, 687.893
1449.6, 687
1461.71, 687
1495.01, 687
1500.34, 687
1516.14, 686.278
1637.24, 685
1692.76, 685
1718.93, 684.138
1781.09, 683.397
1807.08, 683
1816.05, 683
1826.62, 683
1845.4, 682.209
1848.18, 681.312
1853.09, 679.599
1854.88, 679
1856.55, 679
1858.87, 679
1862.97, 679
1868.47, 680.801
1869.31, 681.074
1870.05, 681.322
1870.29, 681.404
1875.39, 683
1875.45, 683
1877.69, 683.747
1881.46, 685
1881.51, 685
1883.75, 685.747
1888.43, 687.308
1893.13, 688.871
1894.47, 689.319
1894.81, 689.435
1894.82, 689.435
1900.47, 691.319
1900.8, 691.434
1900.81, 691.434
1906.47, 693.319
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1906.8, 693.432
1906.81, 693.432
1912.47, 695.319
1912.79, 695.431
1912.81, 695.431
1918.47, 697.32
1918.79, 697.429
1918.8, 697.429
1924.47, 699.32
1924.78, 699.428
1924.8, 699.428
1930.47, 701.32
1930.78, 701.426
1930.79, 701.426
1936.47, 703.32
1936.78, 703.425
1936.79, 703.425
1942.47, 705.32
1942.77, 705.423
1942.78, 705.423
1948.47, 707.319
1948.77, 707.422
1948.78, 707.422
1954.47, 709.318
1954.77, 709.42
1954.78, 709.42
1960.47, 711.317
1960.76, 711.419
1960.77, 711.419
1966.47, 713.316
1966.76, 713.417
1966.77, 713.417
1972.46, 715.315
1972.76, 715.416
1972.76, 715.416
1978.46, 717.315
1978.75, 717.414
1978.76, 717.414
1984.44, 719.308
1989.23, 720.903
1989.51, 721
1989.52, 721
1995.23, 722.904
1995.51, 723
1995.54, 723
1996.74, 723.41
1996.75, 723.41
2002.46, 725.314
2002.74, 725.408
2002.74, 725.408
2008.46, 727.314
2008.73, 727.406
2008.74, 727.406
2014.46, 729.314
2014.73, 729.405
2014.73, 729.405
2020.46, 731.315
2020.72, 731.403
2020.73, 731.403
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2026.46, 733.315
2026.72, 733.402
2026.73, 733.402
2032.46, 735.313
2033.64, 735.713
2037.69, 737.065
2041.9, 738.472
2061.54, 731.927
2127.47, 709.948
2194.18, 687.752
2195.59, 687.778
2206.66, 687.971
2366.91, 690.776
2388.53, 690.405
2447.68, 689.392
2475.13, 688.921
2503.25, 688.435
2521.93, 688.112
2580.04, 689.12
2600.94, 689.482
2620.01, 689.813
2676.93, 690.8
2698.09, 690.434
2754.87, 689.452
2812.87, 688.448
2824.98, 688.239
2831.93, 688.119
2850.97, 688.449
2908.97, 689.455
2933.03, 689.872
435.797, 740.289
442.642, 742
450.278, 743.909
450.642, 744
450.968, 744.081
454.639, 745
458.633, 746
461.959, 746.833
466.624, 748
473.939, 749.826
474.634, 750
475.332, 750.174
482.633, 752
487.141, 753.127
490.599, 754
494.12, 754.873
498.626, 756
502.131, 756.883
506.599, 758
513.901, 759.821
514.625, 760
515.336, 760.179
522.606, 762
526.229, 762.906
530.606, 764
538.599, 765.995
538.618, 766
538.622, 766
538.64, 766.005
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546.622, 768
553.883, 769.815
554.619, 770
555.355, 770.184
562.605, 772
566.5, 772.974
570.605, 774
574.527, 774.98
578.605, 776
582.554, 776.987
586.606, 778
593.858, 779.811
594.624, 780
595.376, 780.19
602.632, 782
606.678, 783.012
610.632, 784
614.715, 785.021
618.632, 786
622.745, 787.031
626.622, 788
633.831, 789.802
634.622, 790
635.422, 790.2
642.622, 792
646.38, 792.939
650.632, 794
654.898, 795.067
658.632, 796
662.927, 797.076
666.622, 798
673.797, 799.792
674.632, 800
675.475, 800.211
675.482, 800.213
682.633, 802
686.119, 802.872
690.633, 804
694.086, 804.863
698.633, 806
703.206, 807.143
706.633, 808
713.748, 809.779
713.756, 809.781
714.633, 810
715.521, 810.222
715.529, 810.224
722.633, 812
727.298, 813.169
730.622, 814
735.33, 815.177
738.622, 816
743.363, 817.185
746.622, 818
753.689, 819.767
753.697, 819.769
754.622, 820
755.557, 820.234
755.564, 820.236
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762.622, 822
767.408, 823.196
770.622, 824
777.968, 825.837
777.971, 825.837
778.622, 826
779.282, 826.165
786.622, 828
793.638, 829.754
793.646, 829.756
794.622, 830
795.611, 830.247
802.622, 832
808.959, 833.584
810.622, 834
812.332, 834.427
818.622, 836
820.364, 836.436
826.622, 838
833.562, 839.735
834.622, 840
835.724, 840.275
842.622, 842
849.689, 843.767
850.622, 844
851.594, 844.243
858.622, 846
859.638, 846.254
866.622, 848
867.683, 848.265
874.622, 850
881.516, 851.724
882.622, 852
883.778, 852.289
884.667, 852.511
890.622, 854
896.384, 855.44
898.622, 856
905.369, 857.687
906.622, 858
913.267, 859.661
914.622, 860
916.042, 860.355
922.622, 862
924.05, 862.357
930.622, 864
936.682, 865.515
938.622, 866
945.083, 867.615
945.703, 867.77
946.463, 867.96
946.622, 868
948.807, 868.546
950.282, 868.915
951.413, 869.198
952.09, 869.367
954.622, 870
959.165, 871.136
960.758, 871.534
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962.622, 872
965.435, 872.703
970.622, 874
974.464, 874.96
978.622, 876
983.295, 877.168
986.622, 878
987.722, 878.275
989.579, 878.739
989.696, 878.768
990.941, 879.08
994.622, 880
999.548, 881.232
999.665, 881.261
1001.52, 881.725
1002.62, 882
1002.75, 882.031
1003.06, 882.11
1003.09, 882.116
1003.45, 882.208
1010.62, 884
1016.85, 885.557
1018.62, 886
1024.91, 887.573
1026.62, 888
1032.44, 889.455
1032.46, 889.459
1034.62, 890
1036.95, 890.581
1036.96, 890.585
1042.62, 892
1044.19, 892.392
1050.62, 894
1052.12, 894.375
1058.62, 896
1065.26, 897.659
1066.62, 898
1071.96, 899.334
1071.97, 899.337
1074.62, 900
1077.51, 900.722
1077.53, 900.726
1082.62, 902
1089.48, 903.714
1090.62, 904
1097.56, 905.733
1098.62, 906
1105.63, 907.753
1106.62, 908
1111.23, 909.151
1111.24, 909.155
1114.62, 910
1132.01, 911.739
1134.62, 912
1142.34, 912.771
1154.62, 914
1162.34, 914.771
1174.62, 916
1192.75, 917.813
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Material Boundary

1194.62, 918
1197.86, 918.324
1201.41, 918.634
1212.31, 919.573
1219.93, 920
1223.74, 920
1239.2, 920
1244.03, 920
1247.58, 920
1263.68, 918.668
1271.3, 918
1275.76, 917.645
1278.49, 917.476
1298.75, 916
1308.11, 915.255
1313.82, 914.902
1326.21, 914
1340.45, 912.866
1349.16, 912.328
1353.66, 912
1372.8, 910.476
1380.25, 910
1385.65, 908.845
1388.91, 908.035
1388.92, 908.035
1389.06, 908
1389.1, 907.991
1397.13, 906
1397.26, 905.969
1405.2, 904
1405.41, 903.947
1413.27, 902
1414.27, 901.754
1414.27, 901.754
1421.35, 900
1427.95, 898.364
1427.95, 898.363
1429.42, 898
1429.87, 897.887
1437.49, 896
1438.02, 895.868
1445.56, 894
1446.17, 893.85
1453.63, 892
1455.65, 891.501
1455.65, 891.5
1458.25, 890.855
1461.71, 890
1467.34, 888.591
1467.35, 888.589
1469.71, 888
1470.53, 887.793
1477.71, 886
1478.61, 885.773
1485.71, 884
1489.39, 883.08
1490.59, 882.778
1492.56, 882.287
1493.71, 882
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1494.64, 881.766
1495.01, 881.674
1501.71, 880
1508.76, 878.237
1509.71, 878
1515.42, 876.572
1517.71, 876
1524.27, 874.359
1525.71, 874
1533.07, 872.159
1533.71, 872
1533.89, 871.955
1541.71, 870
1547.85, 868.466
1549.71, 868
1549.77, 867.986
1557.71, 866
1565.54, 864.043
1565.71, 864
1566.26, 863.863
1573.71, 862
1577.71, 861
1577.72, 860.999
1581.71, 860
1585.53, 859.045
1585.54, 859.044
1589.71, 858
1591.56, 857.539
1597.71, 856
1599.62, 855.525
1605.71, 854
1607.67, 853.51
1613.72, 852
1618.11, 850.901
1618.12, 850.899
1621.72, 850
1625.17, 849.136
1625.18, 849.135
1629.72, 848
1631.84, 847.469
1637.72, 846
1639.9, 845.455
1645.72, 844
1647.95, 843.442
1653.72, 842
1658.44, 840.82
1658.45, 840.818
1661.72, 840
1664.88, 839.211
1664.88, 839.209
1669.72, 838
1672.15, 837.393
1677.72, 836
1680.18, 835.385
1685.72, 834
1688.19, 833.383
1693.72, 832
1698.69, 830.759
1701.72, 830
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1707.44, 828.57
1709.72, 828
1715.32, 826.602
1717.72, 826
1723.24, 824.622
1725.72, 824
1728.35, 823.345
1733.73, 822
1736.41, 821.33
1741.73, 820
1744.46, 819.317
1749.73, 818
1752.51, 817.305
1757.73, 816
1760.55, 815.294
1765.72, 814
1770.89, 812.708
1773.72, 812
1778.85, 810.716
1781.7, 810
1784.68, 809.261
1789.73, 808
1792.72, 807.252
1797.73, 806
1803.91, 804.456
1805.73, 804
1811.94, 802.447
1813.73, 802
1817.77, 800.99
1817.78, 800.988
1821.73, 800
1825.74, 798.998
1825.75, 798.997
1829.73, 798
1835.99, 796.436
1837.73, 796
1844, 794.433
1845.73, 794
1852.02, 792.43
1853.73, 792
1857.65, 791.022
1857.65, 791.02
1858.87, 790.716
1861.74, 790
1865.84, 788.973
1865.85, 788.971
1869.74, 788
1876.04, 786.424
1877.74, 786
1879.43, 785.576
1885.74, 784
1887.43, 783.577
1893.72, 782
1897.59, 781.033
1897.6, 781.031
1901.71, 780
1905.83, 778.97
1905.84, 778.969
1909.7, 778
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1911.41, 777.573
1917.72, 776
1924.02, 774.424
1925.72, 774
1932, 772.424
1933.69, 772
1937.57, 771.035
1937.58, 771.034
1941.71, 770
1945.85, 768.964
1945.86, 768.963
1949.7, 768
1956.05, 766.417
1957.71, 766
1959.39, 765.582
1965.72, 764
1967.39, 763.583
1973.7, 762
1977.57, 761.034
1977.58, 761.033
1981.71, 760
1985.9, 758.959
1985.9, 758.958
1989.74, 758
1991.4, 757.584
1997.72, 756
1999.4, 755.58
2005.72, 754
2007.48, 753.558
2013.7, 752
2017.55, 751.04
2017.56, 751.039
2021.71, 750
2025.87, 748.959
2025.88, 748.958
2029.73, 748
2032.55, 747.298
2037.73, 746
2040.08, 745.405
2041.91, 744.8
2060.85, 738.545
2075.51, 733.686
2122.09, 718.246
2127.47, 716.441
2149.16, 709.179
2175.38, 700.392
2176.55, 700
2195.21, 693.791
2195.27, 693.772
2195.49, 693.776
2195.5, 693.776
2195.59, 693.778
2208.3, 694
2235.83, 694.482
2276.51, 695.194
2295.76, 695.531
2313.04, 695.833
2322.59, 696
2366.91, 696.776
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2387.58, 696.422
2475.13, 694.921
2521.93, 694.112
2580.01, 695.119
2599.02, 695.449
2655.66, 696.431
2676.93, 696.8
2680.62, 696.736
2689.29, 696.586
2703.76, 696.336
2723.86, 695.988
2748.24, 695.566
2824.98, 694.239

Material Boundary

2041.9, 738.472
2041.91, 743.585
2041.91, 743.743
2041.91, 744.8
425.659, 739.946
435.798, 740.139
440.577, 740.139
447.422, 737.858
449.985, 737.003
453.422, 735.858
454.591, 735.468
456.865, 734.711
459.427, 733.858
461.976, 733.009
465.456, 731.85
465.458, 731.85
470.521, 730.164
477.448, 727.858
479.983, 727.014
483.458, 725.858
485.987, 725.016
489.466, 723.858
493.653, 722.465
495.477, 721.858
499.113, 720.647
507.488, 717.858
509.297, 717.255
513.496, 715.858
515.3, 715.257
519.504, 713.858
521.302, 713.259
525.512, 711.858
529.115, 710.665
537.702, 707.858
539.778, 707.159
543.543, 705.858
545.647, 705.157
549.551, 703.858
551.659, 703.156
555.559, 701.858
560.487, 700.217
567.567, 697.858
570.023, 697.04
573.575, 695.858
577.645, 694.503
579.583, 693.858
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583.665, 692.499
583.665, 692.499
585.591, 691.858
594.504, 688.891
597.607, 687.858
599.524, 687.22
603.615, 685.858
608.082, 684.371
609.646, 683.85
618.235, 683.85
628.13, 684.091
628.178, 684.092
700.517, 685.85
768.454, 687.503
835.532, 685.85
874.622, 685.85
885.02, 685.85
885.832, 685.85
914.495, 683.906
914.51, 683.906
916.779, 683.85
918.713, 683.802
920.674, 683.85
922.866, 683.908
931.367, 684.283
933.965, 684.774
944.296, 685.852
947.104, 686.704
951.924, 687.855
965.176, 691.463
966.683, 691.855
967.099, 691.971
971.652, 693.14
974.487, 693.776
974.873, 693.853
982.574, 695.544
984.171, 695.853
990.856, 697.286
993.882, 697.853
1011.99, 701.525
1013.65, 701.853
1014.51, 702.036
1029.05, 703.851
1036.5, 704.995
1049.44, 705.85
1054.52, 706.275
1060.93, 706.645
1067.29, 706.708
1069.81, 706.712
1084.54, 705.85
1094.28, 705.366
1105.88, 703.851
1109.29, 703.506
1114.6, 702.815
1116.78, 702.531
1119.83, 701.979
1120.42, 701.853
1128.56, 700.313
1130.66, 699.853
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Material Boundary

1136.57, 698.657
1140.32, 697.853
1147.12, 696.481
1150.07, 695.853
1152.31, 695.44
1158.71, 693.855
1164.44, 692.366
1180.86, 692.008
1199.19, 691.85
1219.92, 691.671
1247.58, 691.38
1274.37, 691.85
1354.83, 693.26
1380.25, 692.742
1449.64, 691.85
1461.71, 691.85
1495.01, 691.85
1500.47, 691.85
1516.31, 691.127
1637.27, 689.85
1692.85, 689.85
1719.06, 688.987
1781.17, 688.246
1807.13, 687.85
1816.05, 687.85
1826.74, 687.85
1846.44, 687.02
1850.04, 685.858
1854.98, 684.136
1855.83, 683.85
1856.55, 683.85
1858.87, 683.85
1862.03, 683.85
1866.66, 685.364
1867.48, 685.63
1868.16, 685.858
1868.45, 685.959
1874.49, 687.85
1874.5, 687.85
1875.84, 688.298
1880.52, 689.85
1880.56, 689.85
1881.9, 690.297
1886.58, 691.858
1891.28, 693.421
1892.59, 693.858
1893.82, 694.286
1893.87, 694.286
1898.59, 695.858
1899.82, 696.284
1899.86, 696.284
1904.59, 697.858
1905.81, 698.283
1905.86, 698.283
1910.59, 699.858
1911.81, 700.281
1911.86, 700.281
1916.59, 701.858
1917.8, 702.279
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1917.85, 702.279
1922.59, 703.858
1923.8, 704.278
1923.85, 704.278
1928.59, 705.858
1929.79, 706.276
1929.84, 706.276
1934.59, 707.858
1935.79, 708.275
1935.84, 708.275
1940.59, 709.858
1941.79, 710.273
1941.84, 710.273
1946.59, 711.858
1947.78, 712.272
1947.83, 712.272
1952.59, 713.858
1953.78, 714.27
1953.83, 714.27
1958.59, 715.858
1959.78, 716.269
1959.82, 716.269
1964.59, 717.858
1965.78, 718.267
1965.82, 718.267
1970.59, 719.858
1971.78, 720.266
1971.81, 720.266
1976.59, 721.858
1977.78, 722.264
1977.81, 722.264
1982.59, 723.858
1987.36, 725.447
1988.54, 725.85
1988.57, 725.85
1993.36, 727.448
1994.54, 727.85
1994.57, 727.85
1995.77, 728.26
1995.8, 728.26
2000.59, 729.858
2001.77, 730.258
2001.79, 730.258
2006.59, 731.858
2007.76, 732.256
2007.79, 732.256
2012.59, 733.858
2013.76, 734.255
2013.79, 734.255
2018.59, 735.858
2019.75, 736.253
2019.78, 736.253
2024.59, 737.858
2025.75, 738.252
2025.78, 738.252
2030.6, 739.858
2031.77, 740.258
2036.57, 741.858
2041.91, 743.585
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2059.95, 737.591
2072.84, 733.29
2127.43, 715.114
2173.33, 699.858
2195, 692.649
2195.09, 692.619
2195.24, 692.621
2195.59, 692.628
2366.91, 695.626
2388.56, 695.255
2447.68, 694.242
2475.12, 693.771
2503.22, 693.285
2521.93, 692.962
2580.02, 693.969
2600.94, 694.332
2620.04, 694.663
2676.93, 695.65
2698.12, 695.283
2754.86, 694.302
2812.83, 693.299
2824.98, 693.089
2831.93, 692.969
2851.01, 693.299
2908.98, 694.305
2932.95, 694.72
440.602, 740.289
443.602, 740.289
447.47, 739
450.033, 738.146
453.47, 737
454.639, 736.61
456.913, 735.853
459.474, 735
462.023, 734.151
465.481, 733
465.482, 733
470.568, 731.307
477.496, 729
480.031, 728.156
483.505, 727
486.035, 726.158
489.513, 725
493.701, 723.607
495.524, 723
499.16, 721.79
507.535, 719
509.344, 718.398
513.543, 717
515.347, 716.4
519.551, 715
521.35, 714.401
525.559, 713
529.162, 711.807
537.749, 709
539.827, 708.301
543.591, 707
545.694, 706.3
549.599, 705
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551.706, 704.298
555.606, 703
560.534, 701.359
567.615, 699
570.071, 698.182
573.623, 697
577.692, 695.645
579.631, 695
583.706, 693.643
583.706, 693.643
585.639, 693
594.551, 690.033
597.655, 689
599.571, 688.362
603.662, 687
608.129, 685.513
609.67, 685
618.233, 685
628.127, 685.241
628.175, 685.242
700.514, 687
768.454, 688.654
835.534, 687
874.622, 687
885.02, 687
885.837, 687
914.501, 685.056
914.512, 685.056
916.783, 685
918.713, 684.952
920.67, 685
922.861, 685.058
931.35, 685.433
933.943, 685.923
944.266, 687
947.065, 687.849
951.886, 689
965.137, 692.608
966.644, 693
967.06, 693.116
971.617, 694.286
974.456, 694.923
974.842, 695
982.543, 696.691
984.141, 697
990.827, 698.433
993.853, 699
1011.96, 702.672
1013.62, 703
1014.48, 703.184
1029.03, 705
1036.48, 706.144
1049.43, 707
1054.51, 707.425
1060.93, 707.795
1067.29, 707.858
1069.81, 707.862
1084.55, 707
1094.3, 706.515
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Material Boundary

1105.9, 705
1109.31, 704.655
1114.62, 703.964
1116.8, 703.68
1119.86, 703.126
1120.45, 703
1128.59, 701.46
1130.69, 701
1136.6, 699.804
1140.35, 699
1147.15, 697.628
1150.1, 697
1152.34, 696.587
1158.74, 695
1164.46, 693.516
1180.87, 693.158
1199.19, 693
1219.93, 692.821
1247.58, 692.53
1274.37, 693
1354.83, 694.411
1380.25, 693.892
1449.64, 693
1461.71, 693
1495.01, 693
1500.48, 693
1516.31, 692.277
1637.28, 691
1692.86, 691
1719.06, 690.137
1781.17, 689.396
1807.13, 689
1816.05, 689
1826.74, 689
1846.47, 688.169
1868.81, 687.228
1874.47, 689
1874.47, 689
1875.79, 689.44
1880.49, 691
1880.54, 691
1881.86, 691.439
1886.54, 693
1891.23, 694.563
1892.54, 695
1893.8, 695.436
1893.84, 695.436
1898.54, 697
1899.79, 697.434
1899.84, 697.434
1904.54, 699
1905.79, 699.433
1905.84, 699.433
1910.54, 701
1911.78, 701.431
1911.83, 701.431
1916.54, 703
1917.78, 703.43
1917.83, 703.429
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1922.54, 705
1923.77, 705.428
1923.82, 705.428
1928.54, 707
1929.77, 707.426
1929.82, 707.426
1934.54, 709
1935.76, 709.425
1935.82, 709.425
1940.54, 711
1941.76, 711.423
1941.81, 711.423
1946.54, 713
1947.76, 713.422
1947.81, 713.422
1952.54, 715
1953.76, 715.42
1953.8, 715.42
1958.54, 717
1959.76, 717.419
1959.8, 717.419
1964.54, 719
1965.76, 719.417
1965.79, 719.417
1970.54, 721
1971.76, 721.416
1971.79, 721.416
1976.54, 723
1977.76, 723.414
1977.79, 723.414
1982.54, 725
1987.31, 726.589
1988.52, 727
1988.54, 727
1993.32, 728.59
1994.52, 729
1994.54, 729
1995.75, 729.41
1995.77, 729.41
2000.55, 731
2001.74, 731.408
2001.77, 731.408
2006.55, 733
2007.74, 733.406
2007.77, 733.406
2012.55, 735
2013.73, 735.405
2013.76, 735.405
2018.55, 737
2019.73, 737.403
2019.76, 737.403
2024.55, 739
2025.72, 739.402
2025.75, 739.402
2030.55, 741
2031.73, 741.4
2036.53, 743
2041.91, 744.8
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Material Boundary

411.625, 739.4
415.074, 739.104
419.682, 740
425.234, 740.088
426.87, 740.119
442.157, 743.94
449.793, 745.849
450.157, 745.94
450.483, 746.022
454.153, 746.94
458.147, 747.94
461.473, 748.773
466.139, 749.94
473.455, 751.767
474.149, 751.941
474.848, 752.114
482.148, 753.94
486.653, 755.067
490.114, 755.94
493.637, 756.814
498.139, 757.94
501.644, 758.823
506.113, 759.94
513.419, 761.762
514.14, 761.94
514.848, 762.119
522.12, 763.94
525.743, 764.846
530.121, 765.94
538.115, 767.936
538.372, 768
538.376, 768
546.137, 769.94
553.397, 771.755
554.133, 771.94
554.87, 772.124
562.119, 773.94
566.015, 774.914
570.12, 775.94
574.042, 776.921
578.12, 777.94
582.069, 778.927
586.121, 779.94
593.377, 781.753
594.14, 781.941
594.889, 782.13
602.147, 783.941
606.193, 784.952
610.147, 785.94
614.23, 786.961
618.147, 787.94
622.259, 788.971
626.137, 789.94
633.346, 791.743
634.137, 791.94
634.937, 792.14
642.137, 793.94
645.894, 794.88
650.148, 795.941
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654.413, 797.007
658.147, 797.94
662.44, 799.016
666.137, 799.94
673.312, 801.732
674.148, 801.941
674.99, 802.151
674.997, 802.153
682.148, 803.94
685.634, 804.812
690.148, 805.94
693.601, 806.804
698.148, 807.94
702.721, 809.084
706.148, 809.94
713.263, 811.719
713.271, 811.721
714.148, 811.94
715.036, 812.162
715.044, 812.164
722.148, 813.94
726.812, 815.109
730.137, 815.94
734.845, 817.117
738.137, 817.94
742.878, 819.125
746.137, 819.94
753.204, 821.707
753.211, 821.709
754.137, 821.94
755.071, 822.174
755.079, 822.176
762.137, 823.94
766.923, 825.137
770.137, 825.94
777.722, 827.837
777.725, 827.837
778.137, 827.94
778.797, 828.105
786.137, 829.94
793.153, 831.694
793.161, 831.696
794.137, 831.94
795.126, 832.187
802.137, 833.94
808.474, 835.525
810.137, 835.94
811.847, 836.368
818.137, 837.94
819.879, 838.376
826.137, 839.94
833.077, 841.675
834.137, 841.94
835.239, 842.216
842.137, 843.94
849.204, 845.707
850.137, 845.94
851.109, 846.183
858.137, 847.94
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Material Boundary

859.153, 848.194
866.137, 849.94
867.198, 850.205
874.137, 851.94
881.031, 853.664
882.137, 853.94
883.293, 854.229
884.182, 854.452
890.137, 855.94
895.898, 857.381
898.137, 857.94
904.884, 859.627
906.137, 859.94
912.782, 861.602
914.137, 861.94
915.557, 862.295
922.137, 863.94
923.565, 864.297
930.137, 865.94
936.197, 867.455
938.137, 867.94
944.598, 869.556
945.218, 869.71
945.978, 869.9
946.137, 869.94
948.322, 870.486
949.797, 870.855
950.928, 871.138
951.605, 871.307
954.137, 871.94
958.68, 873.076
960.273, 873.474
962.137, 873.94
964.95, 874.643
970.137, 875.94
973.979, 876.901
978.137, 877.94
982.81, 879.109
986.137, 879.94
987.237, 880.215
989.094, 880.68
989.211, 880.709
990.456, 881.02
994.137, 881.94
999.063, 883.172
999.18, 883.201
1001.04, 883.665
1002.14, 883.94
1002.26, 883.971
1002.58, 884.05
1002.6, 884.057
1002.97, 884.148
1010.14, 885.94
1016.36, 887.497
1018.14, 887.94
1024.43, 889.513
1026.14, 889.94
1031.96, 891.396
1031.97, 891.399
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1034.14, 891.94
1036.46, 892.522
1036.48, 892.525
1042.14, 893.94
1043.71, 894.333
1050.14, 895.94
1051.64, 896.316
1058.14, 897.94
1064.77, 899.599
1066.14, 899.94
1071.47, 901.274
1071.49, 901.277
1074.14, 901.94
1077.03, 902.663
1077.04, 902.666
1082.14, 903.94
1088.99, 905.655
1090.14, 905.94
1097.07, 907.674
1098.14, 907.94
1105.15, 909.693
1106.14, 909.94
1110.74, 911.092
1110.76, 911.095
1114.28, 911.976
1131.82, 913.729
1134.42, 913.99
1142.14, 914.761
1154.42, 915.99
1162.14, 916.761
1174.42, 917.99
1192.55, 919.803
1194.42, 919.99
1197.67, 920.315
1201.24, 920.626
1212.17, 921.569
1219.87, 922
1223.74, 922
1239.2, 922
1244.03, 922
1247.67, 922
1263.85, 920.661
1271.47, 919.993
1275.9, 919.64
1278.62, 919.472
1298.9, 917.994
1308.25, 917.25
1313.96, 916.898
1326.36, 915.994
1340.59, 914.861
1349.3, 914.323
1353.81, 913.994
1372.94, 912.471
1380.52, 911.987
1386.1, 910.794
1389.4, 909.977
1389.4, 909.977
1389.54, 909.941
1389.58, 909.932
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1397.61, 907.941
1397.74, 907.91
1405.68, 905.941
1405.89, 905.889
1413.75, 903.941
1414.75, 903.696
1414.75, 903.695
1421.83, 901.941
1428.43, 900.306
1428.43, 900.305
1429.9, 899.941
1430.35, 899.828
1437.97, 897.941
1438.5, 897.809
1446.04, 895.941
1446.65, 895.791
1454.11, 893.941
1456.13, 893.442
1456.13, 893.441
1457.91, 893
1495.01, 893
1616.33, 893
1858.87, 893
2127.47, 893
2141.81, 893
2181.65, 893
2188.36, 893
426.201, 740.106
442.121, 744.086
449.756, 745.995
450.121, 746.086
450.446, 746.167
454.117, 747.086
458.111, 748.086
461.436, 748.919
466.102, 750.086
473.419, 751.912
474.113, 752.086
474.811, 752.26
482.112, 754.086
486.617, 755.213
490.077, 756.086
493.601, 756.959
498.102, 758.085
501.607, 758.968
506.077, 760.086
513.383, 761.907
514.104, 762.086
514.812, 762.264
522.084, 764.086
525.707, 764.991
530.085, 766.086
538.079, 768.081
538.353, 768.15
538.357, 768.15
546.101, 770.086
553.36, 771.901
554.096, 772.086
554.833, 772.27
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562.083, 774.086
565.979, 775.06
570.084, 776.086
574.006, 777.066
578.084, 778.086
582.033, 779.073
586.085, 780.086
593.341, 781.898
594.104, 782.086
594.853, 782.275
602.111, 784.086
606.157, 785.097
610.11, 786.086
614.194, 787.107
618.11, 788.086
622.223, 789.116
626.101, 790.086
633.31, 791.888
634.101, 792.086
634.901, 792.286
642.101, 794.086
645.858, 795.025
650.112, 796.086
654.377, 797.152
658.111, 798.086
662.404, 799.162
666.101, 800.086
673.276, 801.878
674.112, 802.086
674.953, 802.296
674.961, 802.298
682.111, 804.086
685.598, 804.957
690.111, 806.086
693.564, 806.949
698.111, 808.086
702.685, 809.229
706.111, 810.086
713.227, 811.865
713.234, 811.867
714.111, 812.086
714.999, 812.308
715.007, 812.31
722.112, 814.086
726.775, 815.254
730.101, 816.086
734.809, 817.263
738.101, 818.086
742.842, 819.271
746.101, 820.086
753.167, 821.852
753.175, 821.854
754.101, 822.086
755.035, 822.319
755.043, 822.321
762.101, 824.086
766.886, 825.282
770.101, 826.086
777.704, 827.987
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Material Boundary

777.707, 827.987
778.101, 828.086
778.761, 828.251
786.101, 830.086
793.117, 831.84
793.125, 831.842
794.101, 832.086
795.089, 832.333
802.101, 834.086
808.438, 835.67
810.101, 836.086
811.81, 836.513
818.101, 838.086
819.843, 838.521
826.101, 840.086
833.041, 841.821
834.101, 842.086
835.202, 842.361
842.101, 844.086
849.167, 845.852
850.101, 846.086
851.073, 846.329
858.101, 848.086
859.116, 848.34
866.101, 850.086
867.161, 850.351
874.101, 852.086
880.995, 853.809
882.101, 854.086
883.256, 854.375
884.146, 854.597
890.101, 856.086
895.862, 857.526
898.101, 858.086
904.848, 859.773
906.101, 860.086
912.746, 861.747
914.101, 862.086
915.521, 862.441
922.101, 864.086
923.528, 864.443
930.101, 866.086
936.16, 867.601
938.101, 868.086
944.562, 869.701
945.181, 869.856
945.941, 870.046
946.101, 870.086
948.285, 870.632
949.761, 871.001
950.891, 871.283
951.569, 871.453
954.101, 872.086
958.644, 873.222
960.237, 873.62
962.101, 874.086
964.913, 874.789
970.101, 876.086
973.942, 877.046
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978.101, 878.086
982.774, 879.254
986.101, 880.086
987.201, 880.361
989.058, 880.825
989.174, 880.854
990.419, 881.165
994.101, 882.086
999.027, 883.317
999.144, 883.347
1001, 883.811
1002.1, 884.086
1002.22, 884.117
1002.54, 884.195
1002.57, 884.202
1002.93, 884.294
1010.1, 886.086
1016.33, 887.642
1018.1, 888.086
1024.39, 889.659
1026.1, 890.086
1031.92, 891.541
1031.94, 891.544
1034.1, 892.086
1036.43, 892.667
1036.44, 892.671
1042.1, 894.086
1043.67, 894.478
1050.1, 896.086
1051.6, 896.461
1058.1, 898.086
1064.74, 899.745
1066.1, 900.086
1071.43, 901.419
1071.45, 901.423
1074.1, 902.086
1076.99, 902.808
1077.01, 902.812
1082.1, 904.086
1088.96, 905.8
1090.1, 906.086
1097.03, 907.819
1098.1, 908.086
1105.11, 909.839
1106.1, 910.086
1110.71, 911.237
1110.72, 911.241
1114.25, 912.124
1131.8, 913.879
1134.41, 914.139
1142.12, 914.911
1154.41, 916.139
1162.12, 916.911
1174.41, 918.139
1192.53, 919.952
1194.41, 920.139
1197.66, 920.465
1201.22, 920.776
1212.16, 921.718
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1219.87, 922.15
1223.74, 922.15
1239.2, 922.15
1244.03, 922.15
1247.67, 922.15
1263.87, 920.811
1271.48, 920.143
1275.91, 919.79
1278.63, 919.622
1298.92, 918.144
1308.26, 917.4
1313.97, 917.047
1326.37, 916.144
1340.6, 915.011
1349.31, 914.473
1353.82, 914.144
1372.95, 912.621
1380.54, 912.136
1386.13, 910.94
1389.43, 910.122
1389.43, 910.122
1389.57, 910.087
1389.61, 910.077
1397.65, 908.087
1397.77, 908.056
1405.72, 906.087
1405.93, 906.034
1413.79, 904.087
1414.78, 903.841
1414.79, 903.84
1421.86, 902.087
1428.46, 900.451
1428.47, 900.45
1429.93, 900.087
1430.39, 899.974
1438.01, 898.087
1438.54, 897.955
1446.08, 896.087
1446.69, 895.936
1454.15, 894.087
1456.17, 893.588
1456.17, 893.587
1457.93, 893.15
1495.01, 893.15
1616.33, 893.15
1858.87, 893.15
2127.47, 893.15
2141.81, 893.15
2181.65, 893.15
2187.87, 893.15

Scenario-based Entities

Type Coordinates (x,y) Static
-9e-16, 723.896
0.809461, 723.908
1.15168, 723.913
1.45658, 723.917
1.93345, 723.924

Wadsworth Till

Assigned to:
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4.30816, 723.96
12.6281, 724.084
24.2881, 724.257
113.381, 725.584
150.125, 726.131
251.754, 727.644
262.684, 727.807
264.857, 727.839
267.412, 727.877
267.74, 727.882
267.83, 727.883
268.093, 727.885
268.368, 727.882
269.061, 727.877
272.624, 727.847
281.529, 727.773
284.508, 727.748
284.959, 727.743
286.557, 727.708
289.734, 727.637
295.936, 727.498
301.316, 727.378
309.904, 727.186
313.768, 727.1
314.73, 727
317.794, 727
322.428, 727
327.892, 727
334.438, 727
352.838, 735.003
356.385, 735.013
366.425, 735.2
372.719, 735.318
379.181, 735.415
391.383, 735.573
399.078, 735.005
407.323, 734.789
412.029, 734.347
439.628, 735.289
488.131, 719.138
522.779, 707.602
608.698, 679
618.307, 679
629.067, 679.262
642.777, 679.595
647.559, 679.711
660.405, 680.023
675.999, 680.402
689.108, 680.721
700.659, 681.002
711.292, 681.261
721.531, 681.51
724.458, 681.581
731.21, 681.745
742.989, 682.032
746.542, 682.118
760.228, 682.452
768.453, 682.652
775.361, 682.481
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785.608, 682.229
792.858, 682.05
834.445, 681.025
836.108, 681
839.229, 681
842.442, 681
846.403, 681
851.249, 681
853.768, 681
858.565, 681
861.768, 681
864.838, 681
868.722, 681
876.123, 681
879.684, 681
882.824, 681
885.634, 681
888.824, 680.784
905.654, 679.642
913.684, 679.098
914.27, 679.058
916.598, 679.003
918.712, 678.951
920.654, 678.998
921.208, 679.012
921.899, 679.03
923.072, 679.061
924.878, 679.141
925.393, 679.164
926.99, 679.234
928.274, 679.291
929.213, 679.332
930.561, 679.392
932.042, 679.457
934.813, 679.981
940.841, 680.61
945.459, 681.092
948.634, 682.055
953.372, 683.186
964.682, 686.266
968.611, 687.32
970.51, 687.807
973.537, 688.568
983.137, 690.678
992.201, 692.586
995.001, 693.111
1005.88, 695.316
1015.48, 697.262
1026.16, 698.595
1029.95, 699.071
1037.13, 700.174
1049.53, 700.993
1053.89, 701.352
1060.67, 701.77
1068.84, 701.86
1069.64, 701.862
1072.74, 701.68
1077.4, 701.408
1085.39, 700.951
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Water Table

1093.76, 700.535
1103.93, 699.206
1105.21, 699.039
1108.51, 698.705
1108.62, 698.694
1115.88, 697.749
1119.27, 697.117
1126.35, 695.778
1134.85, 694.035
1143.12, 692.32
1144.75, 691.993
1145.42, 691.857
1146.43, 691.649
1147.98, 691.316
1148.3, 691.248
1149.18, 691.068
1151.08, 690.719
1156.36, 689.409
1157.27, 689.184
1163.63, 687.532
1180.77, 687.159
1199.14, 687
1219.87, 686.821
1247.6, 686.53
1274.47, 687.001
1354.82, 688.409
1380.15, 687.893
1449.6, 687
1461.71, 687
1495.01, 687
1500.34, 687
1516.14, 686.278
1637.24, 685
1692.76, 685
1718.93, 684.138
1781.09, 683.397
1807.08, 683
1816.05, 683
1826.62, 683
1845.4, 682.209
1854.88, 679
1862.97, 679
1893.13, 688.871
1989.22, 720.9
2041.9, 738.472
2194.18, 687.752
2229.99, 688.38
2366.91, 690.776
2388.53, 690.405
2447.68, 689.392
2475.13, 688.921
2503.25, 688.435
2521.93, 688.112
2580.04, 689.12
2600.94, 689.482
2620.01, 689.813
2676.93, 690.8
2698.09, 690.434
2754.87, 689.452
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2812.87, 688.448
2824.98, 688.239
2831.93, 688.119
2850.97, 688.449
2908.97, 689.455
2928.03, 689.785
2933.03, 689.872
2955.52, 685.26
2966.15, 685.445
2974.76, 685.594
2986.93, 685.805
3005.67, 685.481
3026.51, 685.12
3083.88, 684.128
3141.93, 683.124
3161.05, 683.455
3219.11, 684.462
3276.35, 685.455
3287.99, 685.657
3307.91, 690.624
3403.42, 714.438
3425.9, 720.041
3498.4, 738.118
3511.05, 738.153
3513.27, 738.159
3516.47, 738.166
3555.99, 738.915
3560.24, 738.996
3560.38, 738.996
3562.81, 738.996
3565.35, 738.996
3572.15, 738.997
3572.42, 738.997
3572.75, 738.997
3574.89, 738.997
3575.23, 738.997
3575.59, 738.997
3576, 738.997
3576.53, 738.997
3577.15, 738.997
3579.94, 738.997
3582.64, 738.997
3589.33, 738.997
3589.49, 738.996
3608.27, 738.896
3660.68, 738.616
3711.23, 738.347
3731.88, 738.243
3847.86, 737.635
3874.25, 737.524
3878.92, 737.484
3880.4, 737.484
3891.32, 737.481
3896.18, 737.436
3923.28, 737.159
3936.98, 737.008
3939.65, 737.003
3940.24, 737.002
3940.54, 737.001
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3941.23, 737
3943.19, 736.963
3984.29, 736.189
4046.31, 735.003
4069.83, 733.736
4083.35, 733.007
4091.4, 732.6
4099.87, 732.313
4107.4, 732.001
4111.22, 731.848
4120.86, 731.486
4126.77, 731.314
4134.44, 731.066
4136.21, 731.004
4147.03, 730.471
4149.86, 730.331
4152.27, 730.207
4159.68, 729.828
4161.98, 729.722
4168.35, 729.381
4170.28, 729.323
4176.46, 729.027
4183.66, 729
4184.9, 728.957
4186.51, 728.967
4190.68, 728.712
4192, 728.641
4193.48, 728.515
4210.43, 727.177
4212.1, 727.044
4212.72, 727
4212.98, 727
4213.12, 727
4217.08, 727
4218.09, 727
4220.71, 727
4222.66, 727
4227.99, 727
4240.16, 727
4251.63, 727
4253.3, 727
4258.25, 727
4278.23, 727
4287.06, 727
4288.26, 727
4302.4, 727
4314.27, 727
4336.91, 727
4362.15, 735.41
4369.76, 737.944
4370.23, 737.927
4374.32, 736.567
4379.34, 734.898
4386.69, 734.881
4390.98, 734.901
4397.07, 736.947
4400, 737.917
4410.58, 738.104
4428.73, 738.546
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4434.16, 742.558
4734.38, 742.558
4750.1, 742.558
4763.34, 747
4763.91, 747
4769.69, 747
4774.89, 745.413
4775.26, 745.277
4780.91, 743.405
4781.36, 743.255
4786.89, 741.421
4787.39, 741.255
4792.88, 739.436
4793.56, 739.207
4794.3, 739.011
4794.4, 738.986
4794.51, 738.956
4794.64, 738.918
4795.45, 738.671
4799.4, 737.389
4800.33, 737.082
4801.58, 737.091
4806.03, 737.155
5009.05, 738.418

435.797, 740.289
443.602, 740.289
447.47, 739
450.033, 738.146
453.47, 737
454.639, 736.61
456.913, 735.853
459.474, 735
462.023, 734.151
465.481, 733
465.482, 733
470.568, 731.307
477.496, 729
480.031, 728.156
483.505, 727
486.035, 726.158
489.513, 725
493.701, 723.607
495.524, 723
499.16, 721.79
507.535, 719
509.344, 718.398
513.543, 717
515.347, 716.4
519.551, 715
521.35, 714.401
525.559, 713
529.162, 711.807
537.749, 709
539.827, 708.301
543.591, 707
545.694, 706.3
549.599, 705
551.706, 704.298

Low Permeable 
Earth Liner

Bottom Liner 
Critical 
Interface - 
Base and 
Sideslopes

LCS Granular 
Drainage Layer

Assigned to:
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555.606, 703
560.534, 701.359
567.615, 699
570.071, 698.182
573.623, 697
577.692, 695.645
579.631, 695
583.706, 693.643
583.706, 693.643
585.639, 693
594.551, 690.033
597.655, 689
599.571, 688.362
603.662, 687
608.129, 685.513
609.67, 685
618.233, 685
628.127, 685.241
628.175, 685.242
700.514, 687
768.454, 688.654
835.534, 687
874.622, 687
885.02, 687
885.837, 687
914.501, 685.056
914.512, 685.056
916.783, 685
918.713, 684.952
920.67, 685
922.861, 685.058
931.35, 685.433
933.943, 685.923
944.266, 687
947.065, 687.849
951.886, 689
965.137, 692.608
966.644, 693
967.06, 693.116
971.617, 694.286
974.456, 694.923
974.842, 695
982.543, 696.691
984.141, 697
990.827, 698.433
993.853, 699
1011.96, 702.672
1013.62, 703
1014.48, 703.184
1029.03, 705
1036.48, 706.144
1049.43, 707
1054.51, 707.425
1060.93, 707.795
1067.29, 707.858
1069.81, 707.862
1084.55, 707
1094.3, 706.515
1105.9, 705
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Piezoline

1109.31, 704.655
1114.62, 703.964
1116.8, 703.68
1119.86, 703.126
1120.45, 703
1128.59, 701.46
1130.69, 701
1136.6, 699.804
1140.35, 699
1147.15, 697.628
1150.1, 697
1152.34, 696.587
1158.74, 695
1164.46, 693.516
1180.87, 693.158
1199.19, 693
1219.93, 692.821
1247.58, 692.53
1274.37, 693
1354.83, 694.411
1380.25, 693.892
1449.64, 693
1461.71, 693
1495.01, 693
1500.48, 693
1516.31, 692.277
1637.28, 691
1692.86, 691
1719.06, 690.137
1781.17, 689.396
1807.13, 689
1816.05, 689
1826.74, 689
1846.47, 688.169
1846.65, 688.162
1850.41, 686.948
1855.35, 685.225
1856.02, 685
1856.55, 685
1858.87, 685
1861.85, 685
1868.81, 687.228
1874.47, 689
1874.47, 689
1875.79, 689.44
1880.49, 691
1880.54, 691
1881.86, 691.439
1886.54, 693
1891.23, 694.563
1892.54, 695
1893.8, 695.436
1893.84, 695.436
1898.54, 697
1899.79, 697.434
1899.84, 697.434
1904.54, 699
1905.79, 699.433
1905.84, 699.433
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1910.54, 701
1911.78, 701.431
1911.83, 701.431
1916.54, 703
1917.78, 703.43
1917.83, 703.429
1922.54, 705
1923.77, 705.428
1923.82, 705.428
1928.54, 707
1929.77, 707.426
1929.82, 707.426
1934.54, 709
1935.76, 709.425
1935.82, 709.425
1940.54, 711
1941.76, 711.423
1941.81, 711.423
1946.54, 713
1947.76, 713.422
1947.81, 713.422
1952.54, 715
1953.76, 715.42
1953.8, 715.42
1958.54, 717
1959.76, 717.419
1959.8, 717.419
1964.54, 719
1965.76, 719.417
1965.79, 719.417
1970.54, 721
1971.76, 721.416
1971.79, 721.416
1976.54, 723
1977.76, 723.414
1977.79, 723.414
1982.54, 725
1987.31, 726.589
1988.52, 727
1988.54, 727
1993.32, 728.59
1994.52, 729
1994.54, 729
1995.75, 729.41
1995.77, 729.41
2000.55, 731
2001.74, 731.408
2001.77, 731.408
2006.55, 733
2007.74, 733.406
2007.77, 733.406
2012.55, 735
2013.73, 735.405
2013.76, 735.405
2018.55, 737
2019.73, 737.403
2019.76, 737.403
2024.55, 739
2025.72, 739.402
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2025.75, 739.402
2030.55, 741
2031.73, 741.4
2036.53, 743
2041.91, 744.8
2060.85, 738.545
2075.51, 733.686
2122.09, 718.246
2127.47, 716.441
2149.16, 709.179
2175.38, 700.392
2176.55, 700
2195.21, 693.791
2195.27, 693.772
2195.49, 693.776
2195.5, 693.776
2195.59, 693.778
2208.3, 694
2235.83, 694.482
2276.51, 695.194
2295.76, 695.531
2313.04, 695.833
2322.59, 696
2366.91, 696.776
2387.58, 696.422
2475.13, 694.921
2521.93, 694.112
2575.19, 695.035
2605.61, 695.563
2676.93, 696.8
2694.06, 696.504
2694.06, 695.504
2739.16, 694.723
2739.16, 694.573
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SLOPE STABILITY 
SECTION B-B’ – HORIZONTAL EXPANSION (EAST SLOPE) 

GLOBAL LINER STABILITY ANALYSIS 

INTERIM WASTE HEIGHT / PARTIAL BUILDOUT LANDFORM 
BLOCK ANALYSIS OF LINER SYSTEM  

(TRANSLATIONAL SLOPE FAILURE) 



1.3201.3201.3201.320

1

1

W W

Zion Landfill Site 2 North Expansion: Section B-B' (East Side)
Intermediate Buildout / Global Stability
NonCircular - Liner Block Search 
Short Term / Seismic Conditions 

Method: Bishop simplified
Factor of Safety: 1.320
Axis Location: 1487.253, 1349.379
Left Slip Surface Endpoint: 1032.003, 891.000
Right Slip Surface Endpoint: 1580.807, 710.152

  0.0461

Phi 
(deg)

Cohesion 
(psf)

Sat. Unit 
Weight (lbs/ft3)

Unit Weight 
(lbs/ft3)

ColorMaterial Name

11.81465130.3121.5Final Cover Soils

21.90130.3121.5Final Cover Critical Interface

3307575Expansion Waste Fill

300130126LCS Granular Drainage Layer

14.945134.1128.2
Bottom Liner Critical Interface - 

Base and Sideslopes

11.81465134.1128.2Low Permeable Earth Liner

11.81465137.8136.6Wadsworth Till
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Slide Analysis Information

B-B_inter_east_ST

Project Summary
File Name: B-B_inter_east_ST.slmd
Slide Modeler Version: 9.006
Compute Time: 00h:10m:53.588s
Project Title: SLIDE - An Interactive Slope Stability Program
Date Created: 1/30/2020, 11:59:15 AM

General Settings
Units of Measurement: Imperial Units
Time Units: days
Permeability Units: feet/second
Data Output: Standard
Failure Direction: Left to Right

Analysis Options
Slices Type: Vertical

Analysis Methods Used
Bishop simplified
GLE/Morgenstern-Price with interslice force function 
(Half Sine)
Janbu corrected
Spencer

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes
Create Interslice boundaries at intersections with water 
tables and piezos:

Yes

Initial trial value of FS: 1
Steffensen Iteration: Yes

Groundwater Analysis



Groundwater Method: Water Surfaces
Pore Fluid Unit Weight [lbs/ft3]: 62.4
Use negative pore pressure cutoff: Yes
Maximum negative pore pressure [psf]: 0
Advanced Groundwater Method: None

Random Numbers
Pseudo-random Seed: 10116
Random Number Generation Method: Park and Miller v.3

Surface Options
Surface Type: Non-Circular Block Search
Number of Surfaces: 5000
Multiple Groups: Disabled
Pseudo-Random Surfaces: Enabled
Convex Surfaces Only: Disabled
Left Projection Angle (Start Angle) [deg]: 135
Left Projection Angle (End Angle) [deg]: 135
Right Projection Angle (Start Angle) [deg]: 45
Right Projection Angle (End Angle) [deg]: 45
Minimum Elevation: Not Defined
Minimum Depth: Not Defined
Minimum Area: Not Defined
Minimum Weight: Not Defined

Seismic Loading
Advanced seismic analysis: No
Staged pseudostatic analysis: No
Seismic Load Coefficient (Horizontal): 0.0461

Materials
Final Cover Soils

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 1465
Friction Angle [deg] 11.8
Water Surface None
Ru Value 0
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Final Cover Critical Interface

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 0
Friction Angle [deg] 21.9
Water Surface None
Ru Value 0
Expansion Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 33
Water Surface None
Ru Value 0
LCS Granular Drainage Layer

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 126
Saturated Unit Weight [lbs/ft3] 130
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface Piezometric Line 1
Hu Value 1
Bottom Liner Critical Interface - Base and Sideslopes

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 45
Friction Angle [deg] 14.9
Water Surface Piezometric Line 1
Hu Value 1
Low Permeable Earth Liner

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 1465
Friction Angle [deg] 11.8
Water Surface Piezometric Line 1
Hu Value 1
Wadsworth Till

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 136.6
Saturated Unit Weight [lbs/ft3] 137.8
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Cohesion [psf] 1465
Friction Angle [deg] 11.8
Water Surface Water Table
Hu Value 1

Global Minimums
Method: bishop simplified

FS 1.319690
Axis Location: 1487.253, 1349.379
Left Slip Surface Endpoint: 1032.003, 891.000
Right Slip Surface Endpoint: 1580.807, 710.152
Resisting Moment: 7.12336e+08 lb-ft
Driving Moment: 5.39776e+08 lb-ft
Total Slice Area: 37219.3 ft2
Surface Horizontal Width: 548.803 ft
Surface Average Height: 67.819 ft

Method: janbu corrected

FS 1.343590
Axis Location: 1486.824, 1346.376
Left Slip Surface Endpoint: 1032.003, 891.000
Right Slip Surface Endpoint: 1578.232, 709.294
Resisting Horizontal Force: 993871 lb
Driving Horizontal Force: 739712 lb
Total Slice Area: 37742.5 ft2
Surface Horizontal Width: 546.229 ft
Surface Average Height: 69.0965 ft

Method: spencer

FS 1.367370
Axis Location: 1477.562, 1376.895
Left Slip Surface Endpoint: 1006.007, 894.328
Right Slip Surface Endpoint: 1580.683, 710.111
Resisting Moment: 7.65887e+08 lb-ft
Driving Moment: 5.60118e+08 lb-ft
Resisting Horizontal Force: 987892 lb
Driving Horizontal Force: 722477 lb
Total Slice Area: 37629.2 ft2
Surface Horizontal Width: 574.676 ft
Surface Average Height: 65.4789 ft

Method: gle/morgenstern-price
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FS 1.377360
Axis Location: 1477.562, 1376.895
Left Slip Surface Endpoint: 1006.007, 894.328
Right Slip Surface Endpoint: 1580.683, 710.111
Resisting Moment: 7.63127e+08 lb-ft
Driving Moment: 5.54051e+08 lb-ft
Resisting Horizontal Force: 985702 lb
Driving Horizontal Force: 715647 lb
Total Slice Area: 37629.2 ft2
Surface Horizontal Width: 574.676 ft
Surface Average Height: 65.4789 ft

Global Minimum Coordinates
Method: bishop simplified

X Y
1032 891

1233.03 694.54
1509.97 697.113
1540.14 697.393
1546.14 697.53
1556.93 700.982
1575.74 707.284
1580.81 710.152

Method: janbu corrected

X Y
1032 891

1227.73 694.499
1510.3 697.116
1540.15 697.394
1543.74 697.429
1546.19 697.582
1547.71 697.908
1575.79 707.268
1578.23 709.294

Method: spencer

X Y
1006.01 894.328
1250.94 694.857
1508.27 697.097
1540.13 697.394
1546.04 697.53
1549.18 698.396
1575.98 707.387
1580.68 710.111

Method: gle/morgenstern-price
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X Y
1006.01 894.328
1250.94 694.857
1508.27 697.097
1540.13 697.394
1546.04 697.53
1549.18 698.396
1575.98 707.387
1580.68 710.111

Valid and Invalid Surfaces
Method: bishop simplified

Number of Valid Surfaces: 3086
Number of Invalid Surfaces: 1919

Error Codes
Error Code -106 reported for 21 surfaces
Error Code -108 reported for 2 surfaces
Error Code -110 reported for 1896 surfaces

Method: janbu corrected

Number of Valid Surfaces: 3085
Number of Invalid Surfaces: 1919

Error Codes
Error Code -106 reported for 21 surfaces
Error Code -108 reported for 2 surfaces
Error Code -110 reported for 1896 surfaces

Method: spencer

Number of Valid Surfaces: 2814
Number of Invalid Surfaces: 2190

Error Codes
Error Code -106 reported for 21 surfaces
Error Code -108 reported for 17 surfaces
Error Code -110 reported for 1896 surfaces
Error Code -111 reported for 256 surfaces

Method: gle/morgenstern-price

Number of Valid Surfaces: 2657
Number of Invalid Surfaces: 2348

Error Codes
Error Code -106 reported for 21 surfaces
Error Code -108 reported for 23 surfaces
Error Code -110 reported for 1896 surfaces
Error Code -111 reported for 408 surfaces

Error Code Descriptions
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The following errors were encountered during the computation:
-106 = Average slice width is less than 0.0001 * (maximum horizontal extent of soil region). This  
limitation is imposed to avoid numerical errors which may result from too many slices, or too 
small a slip region.
-108 = Total driving moment or total driving force < 0.1. This is to limit the calculation of  
extremely high safety factors if the driving force is very small (0.1 is an arbitrary number).
-110 = The water table or a piezoline does not span the slip region for a given slip surface,  
when Water Surfaces is specified as the method of pore pressure calculation. If this error occurs,  
check that the water table or piezoline(s) span the appropriate soil cells.
-111 = safety factor equation did not converge

Entity Information
Block Search - thin layers

Shared Entities

Type Coordinates (x,y)
1688.75, 745.08
1685.18, 744.943
1685.18, 744.943
1685.16, 744.936
1685.16, 744.935
1685.15, 744.933
1685.14, 744.929
1685.08, 744.911
1664.79, 738.147
1578.23, 709.294
1032, 891
1025.99, 893
1025.54, 893.15
1018.3, 895.558
1003.75, 894.103
1002.72, 894
1002.59, 893.986
983.533, 892.081
982.719, 892
963.529, 890.082
962.713, 890
943.526, 888.082
942.708, 888
923.523, 886.082
922.702, 886
913.109, 885.041
912.699, 885
912.114, 884.941
912.089, 884.939
877.133, 876.202
859.589, 871.816
841.214, 867.222
840.146, 866.956
822.141, 862.454
802.222, 857.474
781.387, 852.265
759.573, 846.811
736.709, 841.095
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712.721, 835.098
685.108, 828.195
626.363, 813.508
564.036, 797.924
447.096, 768.701
412.275, 760
398.83, 756.64
397.597, 756.33
396.492, 756.054
395.41, 755.784
394.351, 755.519
393.315, 755.26
392.3, 755.007
391.307, 754.759
390.334, 754.516
390.102, 754.458
386.057, 753.446
369.041, 747.954
360.315, 745.046
360.041, 744.955
350.343, 744.956
350.039, 744.956
341.31, 747.867
341.038, 747.958
312.062, 748.539
311.035, 748.562
309.721, 749
307.672, 749.682
306.716, 750
300.91, 751.933
300.708, 752
300.446, 752.087
294.699, 754
294.195, 754.168
288.69, 756
288.155, 756.178
282.681, 758
282.067, 758.204
276.673, 760
275.984, 760.229
270.664, 762
267.902, 762.919
259.888, 762.906
256.257, 762.904
253.546, 762
252.468, 761.641
247.546, 760
246.36, 759.605
241.546, 758
236.819, 756.424
235.546, 756
230.819, 754.424
229.546, 754
228.273, 753.576
223.546, 752
222.273, 751.576
217.546, 750
212.017, 748.157
205.774, 746.076
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External Boundary

205.581, 746.012
205.411, 745.955
205.123, 745.859
204.822, 745.759
204.532, 745.662
204.114, 745.523
202.582, 745.012
202.37, 744.941
201.485, 744.646
201.379, 744.611
200.794, 744.416
200.126, 744.193
200.07, 744.175
199.416, 743.957
199.195, 743.883
197.758, 743.404
197.28, 743.245
196.972, 743.142
196.867, 743.107
195.97, 742.808
192.571, 741.675
180.393, 737.616
179.777, 737.41
179.104, 737.186
178.684, 737.046
177.683, 736.712
0, 735.281
0, 330
2300, 329.864
2300, 738.23
2246.57, 739.067
2243.38, 739.234
2237.66, 739.488
2236.06, 739.552
2228.45, 739.866
2227.6, 739.905
2224.96, 740
2223.17, 740.005
2222.91, 740.007
2220.2, 740.014
2219.67, 740.014
2212.87, 740.232
2205.39, 740.356
2197.23, 740.483
2193.85, 740.574
2186.16, 740.695
2184.12, 740.751
2173.86, 743.268
2159.21, 746.831
2152.58, 748.429
2136.66, 752.288
2133.09, 753.144
2130.67, 753.722
2128.9, 754.137
2118.44, 756.605
2115.88, 757.214
2112.57, 758
2110.94, 758.385
2109.47, 758.729
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2106.6, 759.395
2105.52, 759.642
2103.96, 760
2102.2, 760.402
2101.25, 760.619
2095.2, 762
2092.07, 762.714
2091.21, 762.906
2090.82, 762.992
2090.04, 763.165
2089.21, 763.348
2087.8, 763.655
2086.22, 764
2081.11, 764
2080.83, 764
2071.8, 762.725
2068.87, 762
2062.14, 760.334
2060.79, 760
2055.71, 758.743
2053.39, 758.173
2052.69, 758
2051.46, 757.69
2050.07, 757.348
2049.83, 757.288
2047.2, 756.637
2046.89, 756.56
2020.89, 750.238
2018.62, 749.686
2006.76, 746.88
2004.23, 746.282
1997.83, 744.822
1995.37, 744.264
1991.58, 743.44
1989.28, 742.939
1986.9, 742.454
1984.74, 742.012
1983.22, 741.722
1982.37, 741.56
1981.18, 741.335
1980.18, 741.16
1978.26, 740.826
1976.28, 740.516
1975.78, 740.438
1973.88, 740.177
1973.61, 740.14
1971.91, 739.942
1971.78, 739.934
1971.67, 739.928
1970.03, 739.874
1969.97, 739.872
1966.4, 739.837
1962.15, 739.979
1962.12, 739.978
1960.65, 739.995
1960.65, 739.995
1960.64, 739.995
1958.84, 739.961
1958.8, 739.962
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1955.97, 739.894
1955.8, 739.899
1952.02, 739.831
1947.2, 739.799
1942.5, 739.789
1940.44, 740
1939.92, 740.009
1935.35, 740.008
1934.96, 740.008
1930.81, 740.006
1930.4, 740.007
1927.26, 740.005
1923.77, 740.001
1923.7, 740.001
1923.26, 740
1923.21, 740
1920.59, 740.087
1917.66, 740.181
1916.72, 740.203
1915.68, 740.226
1898.08, 740.833
1892.28, 741.057
1847.51, 742
1841.58, 742.146
1841.29, 742.151
1840.84, 742.154
1840.05, 742.158
1838.74, 742.163
1826.34, 742.37
1814.92, 742.579
1800.98, 742.614
1792.37, 742.721
1787.88, 742.786
1779.33, 742.929
1773.39, 742.943
1773.36, 742.944
1769.62, 743.777
1768.75, 744
1768.54, 744.035
1766.72, 744.351
1766.68, 744.366
1766.61, 744.388
1766.59, 744.396
1766.25, 744.508
1766.18, 744.534
1766.15, 744.543
1766.11, 744.554
1766.11, 744.557
1765.72, 744.685
1765.58, 744.732
1765.48, 744.767
1765.46, 744.772
1765.43, 744.781
1765.41, 744.79
1765.39, 744.795
1765.38, 744.799
1765.36, 744.806
1765.35, 744.809
1765.3, 744.824
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1765.3, 744.826
1765.29, 744.828
1765.27, 744.835
1765.27, 744.837
1765.25, 744.842
1765.24, 744.845
1765.23, 744.848
1763.77, 745.335
1760.89, 745.278
1733.77, 744.737
1728.36, 742.936
1724.77, 741.738
1718.76, 741.738
1714.77, 741.738
1709.37, 743.539
1705.77, 744.739
1703.67, 744.781
1695.56, 744.943
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Material Boundary

371.139, 747.994
371.563, 747.853
384.979, 743.38
385.911, 743.07
390.102, 741.672
392.178, 740.98
393.625, 740.498
395.889, 739.743
404.687, 736.81
418.13, 732.329
426.507, 729.536
447.096, 722.672
507.505, 702.534
563.515, 683.862
563.605, 683.831
563.976, 683.705
564.036, 683.685
564.179, 683.637
564.311, 683.592
564.361, 683.575
564.491, 683.575
564.857, 683.576
586.189, 683.61
626.363, 684
698.374, 684.674
703.436, 684.721
840.146, 686
1002.59, 687.5
1031.85, 687.778
1056.47, 688
1070.79, 688.133
1076.9, 688.19
1113.49, 688.53
1198.73, 689.322
1487.03, 692
1546.99, 692.557
1550.33, 693.668
1688.75, 739.809
1696.74, 742.47
1703.25, 744.639
1703.64, 744.772
1703.65, 744.774
1703.66, 744.776
1703.67, 744.781
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Material Boundary

371.563, 747.853
386.035, 748.141
390.055, 746.801
398.858, 743.867
399.741, 743.572
406.921, 741.178
409.057, 740.466
417.336, 737.706
429.767, 733.562
437.517, 730.978
447.048, 727.801
513.014, 705.81
558.684, 690.525
562.742, 689.207
564.035, 689.194
567.392, 689.194
591.838, 689.21
626.364, 689.21
695.699, 689.663
697.255, 689.673
736.378, 689.929
748.11, 690.039
840.147, 690.9
877.73, 691.247
1002.59, 692.4
1030.76, 692.667
1031.85, 692.678
1033.44, 692.692
1033.47, 692.692
1056.47, 692.9
1104.66, 693.348
1147.07, 693.742
1212.44, 694.349
1487.04, 696.9
1532.11, 697.319
1546.04, 697.45
1546.34, 697.453
1550.38, 698.797
1653.06, 733.024
1688.78, 744.929
1695.55, 744.793
1703.25, 744.639
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Material Boundary

369.041, 747.954
369.564, 747.963
371.196, 747.996
378.927, 748.15
379.447, 748.16
386.057, 748.292
386.203, 748.286
389.631, 748.157
390.102, 748
402.215, 743.962
403.086, 743.672
410.125, 741.325
412.226, 740.625
420.368, 737.91
432.54, 733.852
440.132, 731.322
447.096, 729
503.929, 710.053
539.503, 697.951
558.611, 691.762
558.865, 691.679
562.929, 690.36
564.036, 690.348
567.84, 690.349
591.835, 690.364
623.213, 690.364
626.363, 690.364
694.207, 690.807
696.794, 690.824
748.23, 691.161
758.969, 691.241
840.146, 692
840.75, 692.006
878.605, 692.355
1002.59, 693.5
1031.66, 693.776
1031.69, 693.776
1031.85, 693.778
1056.47, 694
1104.1, 694.443
1146.52, 694.837
1211.99, 695.445
1271.75, 696
1271.77, 696
1289.59, 696.166
1484.09, 698.02
1487.03, 698.047
1488.81, 698.064
1546.16, 698.605
1550.33, 699.993
1555.18, 701.611
1578.23, 709.294

15/25

Tuesday, January 26, 2021B-B_inter_east_ST



Material Boundary

386.057, 748.292
390.102, 746.943
398.905, 744.009
399.789, 743.714
406.969, 741.321
409.105, 740.609
417.384, 737.849
429.814, 733.705
437.565, 731.121
447.096, 727.943
513.062, 705.952
558.73, 690.668
562.767, 689.357
564.036, 689.344
567.392, 689.344
591.838, 689.36
626.363, 689.36
695.698, 689.813
697.254, 689.823
736.377, 690.079
748.109, 690.189
840.146, 691.05
877.729, 691.397
1002.59, 692.55
1030.76, 692.817
1031.85, 692.828
1033.44, 692.842
1033.47, 692.842
1056.47, 693.05
1104.66, 693.498
1147.07, 693.892
1212.44, 694.499
1487.03, 697.05
1532.11, 697.469
1546.04, 697.6
1546.32, 697.603
1550.33, 698.939
1653.01, 733.166
1688.75, 745.08
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Material Boundary

378.927, 748.15
386.841, 750.704
390.794, 751.693
391.025, 751.751
391.998, 751.994
392.991, 752.242
394.005, 752.495
395.042, 752.754
396.101, 753.019
397.183, 753.289
398.289, 753.566
399.521, 753.875
412.966, 757.235
447.787, 765.936
564.727, 795.159
627.055, 810.743
685.799, 825.43
713.413, 832.333
737.4, 838.33
760.264, 844.046
782.078, 849.5
802.913, 854.709
822.833, 859.689
840.838, 864.191
841.905, 864.458
860.28, 869.051
877.824, 873.437
912.579, 882.124
912.983, 882.164
913.393, 882.205
922.986, 883.164
923.806, 883.246
942.991, 885.164
943.81, 885.246
962.997, 887.164
963.813, 887.246
983.002, 889.164
983.816, 889.246
1002.87, 891.15
1003.01, 891.164
1004.04, 891.267
1022.87, 893.15
1024.07, 893.15
1025.54, 893.15
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Material Boundary

379.447, 748.16
386.882, 750.56
390.83, 751.547
391.061, 751.605
392.034, 751.848
393.027, 752.096
394.042, 752.35
395.078, 752.609
396.137, 752.873
397.22, 753.144
398.326, 753.42
399.558, 753.729
413.002, 757.089
447.823, 765.791
564.764, 795.013
627.091, 810.598
685.835, 825.284
713.449, 832.187
737.436, 838.184
760.301, 843.901
782.115, 849.354
802.949, 854.563
822.869, 859.544
840.874, 864.045
841.942, 864.312
860.317, 868.905
877.86, 873.291
912.605, 881.976
912.998, 882.015
913.408, 882.056
923, 883.015
923.821, 883.097
943.006, 885.015
943.825, 885.097
963.012, 887.015
963.828, 887.096
983.017, 889.015
983.831, 889.096
1002.88, 891.001
1003.02, 891.015
1004.05, 891.118
1022.87, 893
1024.07, 893
1025.99, 893
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Material Boundary

386.057, 748.292
387.433, 748.636
391.315, 749.607
391.546, 749.665
392.519, 749.908
393.512, 750.156
394.527, 750.409
395.563, 750.668
396.622, 750.933
397.705, 751.204
398.812, 751.48
400.043, 751.789
413.487, 755.149
448.308, 763.851
565.249, 793.073
627.576, 808.658
686.32, 823.344
713.934, 830.247
737.922, 836.244
760.786, 841.96
782.6, 847.414
803.434, 852.623
823.354, 857.603
841.359, 862.105
842.427, 862.372
860.802, 866.965
878.345, 871.351
912.948, 880
913.197, 880.025
913.606, 880.066
923.199, 881.025
924.02, 881.107
943.205, 883.025
944.023, 883.107
963.211, 885.025
964.027, 885.106
983.216, 887.025
984.03, 887.106
1003.08, 889.011
1003.22, 889.025
1004.25, 889.128
1022.97, 891
1024.07, 891
1032, 891

Material Boundary
371.139, 747.994
371.196, 747.996

Scenario-based Entities

Type Coordinates (x,y) Seismic
-2.66e-14, 730.281
178.514, 731.719
180.265, 732.302
180.685, 732.443
181.358, 732.667
181.974, 732.872
194.152, 736.932
197.551, 738.064
198.448, 738.364

Wadsworth Till

Assigned to:
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198.554, 738.399
198.861, 738.501
199.339, 738.661
200.776, 739.14
200.997, 739.213
201.651, 739.431
201.708, 739.45
202.375, 739.673
202.96, 739.868
203.066, 739.903
203.951, 740.198
204.163, 740.269
205.695, 740.779
206.113, 740.918
206.403, 741.015
206.704, 741.116
206.992, 741.211
207.162, 741.268
207.356, 741.333
213.598, 743.414
219.127, 745.257
223.854, 746.832
225.127, 747.257
229.854, 748.832
231.127, 749.257
232.4, 749.681
237.127, 751.257
238.4, 751.681
243.127, 753.257
247.941, 754.861
249.127, 755.257
254.049, 756.897
255.127, 757.257
257.07, 757.904
259.897, 757.906
267.095, 757.918
269.085, 757.256
274.405, 755.485
275.094, 755.256
280.488, 753.46
281.102, 753.256
286.576, 751.434
287.111, 751.256
292.616, 749.424
293.12, 749.256
298.867, 747.343
299.129, 747.256
299.331, 747.189
305.137, 745.256
306.093, 744.938
308.139, 744.257
310.17, 743.58
311.956, 743.54
340.176, 742.974
349.223, 739.958
350.337, 739.956
360.847, 739.955
361.891, 740.301
370.6, 743.203
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Water Table

385.911, 743.07
390.102, 741.672
392.178, 740.98
393.625, 740.498
395.889, 739.743
404.687, 736.81
418.13, 732.329
426.507, 729.536
447.096, 722.672
507.505, 702.534
563.515, 683.862
563.605, 683.831
563.976, 683.705
564.036, 683.685
564.179, 683.637
564.311, 683.592
564.361, 683.575
564.491, 683.575
564.857, 683.576
586.189, 683.61
626.363, 684
698.374, 684.674
703.436, 684.721
840.146, 686
1002.59, 687.5
1031.85, 687.778
1056.47, 688
1070.79, 688.133
1076.9, 688.19
1113.49, 688.53
1198.73, 689.322
1487.03, 692
1546.99, 692.557
1550.33, 693.668
1688.75, 739.809
1689.03, 739.9
1704.21, 739.987
1707.78, 738.796
1713.96, 736.738
1718.76, 736.738
1725.58, 736.737
1729.95, 738.193
1734.63, 739.753
1760.99, 740.279
1763.01, 740.319
1763.33, 740.212
1764.53, 739.813
1764.53, 739.811
1764.57, 739.8
1764.59, 739.79
1764.67, 739.764
1765.01, 739.653
1765.03, 739.645
1765.1, 739.622
1765.5, 739.489
1767.7, 739.105
1767.72, 739.101
1768.46, 738.913
1772.79, 737.949
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1773.36, 737.944
1779.28, 737.93
1787.81, 737.786
1792.3, 737.722
1800.94, 737.614
1814.87, 737.579
1826.26, 737.371
1838.69, 737.163
1840.03, 737.158
1840.81, 737.155
1841.22, 737.151
1841.48, 737.147
1847.4, 737.001
1892.14, 736.059
1897.9, 735.837
1915.54, 735.228
1916.61, 735.205
1917.52, 735.183
1920.42, 735.09
1923.11, 735.001
1923.25, 735
1923.71, 735.001
1923.77, 735.001
1927.27, 735.005
1930.39, 735.007
1930.8, 735.006
1934.96, 735.008
1935.34, 735.008
1939.87, 735.009
1940.15, 735.004
1942.25, 734.789
1947.23, 734.799
1952.08, 734.831
1955.77, 734.898
1955.95, 734.892
1958.79, 734.961
1958.82, 734.96
1960.66, 734.994
1962.1, 734.978
1966.34, 734.837
1970.07, 734.872
1970.19, 734.876
1971.89, 734.933
1972.06, 734.942
1972.35, 734.958
1974.24, 735.179
1974.56, 735.224
1976.51, 735.491
1977.05, 735.576
1979.08, 735.893
1981.03, 736.234
1982.08, 736.415
1983.3, 736.648
1984.15, 736.81
1985.71, 737.106
1987.91, 737.555
1990.31, 738.046
1992.64, 738.554
1996.46, 739.383
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1998.94, 739.947
2005.36, 741.412
2007.91, 742.015
2017.72, 744.335
2019.79, 744.824
2022.07, 745.38
2048.08, 751.704
2048.4, 751.784
2051.03, 752.434
2051.27, 752.494
2052.67, 752.839
2053.9, 753.148
2054.59, 753.317
2056.91, 753.888
2061.99, 755.146
2063.34, 755.481
2070.07, 757.147
2072.75, 757.81
2081.18, 759
2085.68, 759
2086.73, 758.77
2088.14, 758.464
2088.96, 758.282
2089.74, 758.111
2090.12, 758.026
2090.97, 757.836
2094.09, 757.125
2100.14, 755.745
2101.08, 755.528
2102.84, 755.126
2104.41, 754.768
2105.48, 754.523
2108.33, 753.859
2109.8, 753.517
2111.42, 753.135
2114.73, 752.349
2117.29, 751.74
2127.76, 749.27
2129.51, 748.856
2131.93, 748.281
2135.49, 747.427
2151.4, 743.569
2158.03, 741.971
2172.67, 738.411
2183.45, 735.767
2186.05, 735.696
2193.75, 735.575
2197.12, 735.484
2205.31, 735.357
2212.75, 735.233
2219.59, 735.014
2220.19, 735.014
2222.89, 735.007
2223.15, 735.005
2224.86, 735
2227.4, 734.909
2228.23, 734.871
2235.86, 734.556
2237.44, 734.493
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2243.14, 734.24
2246.4, 734.069
2300, 733.229

Piezoline

386.057, 748.292
386.203, 748.286
389.631, 748.157
390.102, 748
402.215, 743.962
403.086, 743.672
410.125, 741.325
412.226, 740.625
420.368, 737.91
432.54, 733.852
440.132, 731.322
447.096, 729
503.929, 710.053
539.503, 697.951
558.611, 691.762
558.865, 691.679
562.929, 690.36
564.036, 690.348
567.84, 690.349
591.835, 690.364
623.213, 690.364
626.363, 690.364
694.207, 690.807
696.794, 690.824
748.23, 691.161
758.969, 691.241
840.146, 692
840.75, 692.006
878.605, 692.355
1002.59, 693.5
1031.66, 693.776
1031.69, 693.776
1031.85, 693.778
1056.47, 694
1104.1, 694.443
1146.52, 694.837
1211.99, 695.445
1271.75, 696
1271.77, 696
1289.59, 696.166
1484.09, 698.02
1487.03, 698.047
1488.81, 698.064
1546.16, 698.605
1555.88, 701.845
1556.2, 700.896
1569.82, 705.436
1578.49, 708.327
1578.54, 708.185

Low Permeable 
Earth Liner

Bottom Liner 
Critical 
Interface - 
Base and 
Sideslopes

LCS Granular 
Drainage Layer

Assigned to:
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Block Search Polyline

371.35, 747.924
386.046, 748.217
390.079, 746.872
398.881, 743.938
399.765, 743.643
406.945, 741.249
409.081, 740.537
417.36, 737.777
429.79, 733.633
437.541, 731.05
447.072, 727.872
513.038, 705.881
558.707, 690.597
562.754, 689.282
564.036, 689.269
567.392, 689.269
591.838, 689.285
626.364, 689.285
695.699, 689.738
697.255, 689.748
736.377, 690.004
748.109, 690.114
840.147, 690.975
877.73, 691.322
1002.59, 692.475
1030.76, 692.742
1031.85, 692.753
1033.44, 692.767
1033.47, 692.767
1056.47, 692.975
1104.66, 693.423
1147.07, 693.817
1212.44, 694.424
1487.03, 696.975
1532.11, 697.394
1546.04, 697.525
1546.33, 697.528
1550.35, 698.868
1653.04, 733.095
1688.76, 745.005
1695.56, 744.868
1703.46, 744.71
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1.5491.5491.5491.549

1

1

W

Zion Landfill Site 2 North Expansion: Section B-B' (East Side)
Intermediate Buildout / Global Stability
NonCircular - Liner Block Search
Short Term / Static Conditions 

Method: Bishop simplified
Factor of Safety: 1.549
Axis Location: 1487.253, 1349.378
Left Slip Surface Endpoint: 1032.003, 891.000
Right Slip Surface Endpoint: 1580.806, 710.152

Phi 
(deg)

Cohesion 
(psf)

Sat. Unit 
Weight (lbs/ft3)

Unit Weight 
(lbs/ft3)

ColorMaterial Name

11.81465130.3121.5Final Cover Soils

21.90130.3121.5Final Cover Critical Interface

3307575Expansion Waste Fill

300130126LCS Granular Drainage Layer

14.945134.1128.2
Bottom Liner Critical Interface - 

Base and Sideslopes

11.81465134.1128.2Low Permeable Earth Liner

11.81465137.8136.6Wadsworth Till

Safety Factor
0.000
0.250
0.500
0.750
1.000
1.250
1.500
1.750
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2.750
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Slide Analysis Information

B-B_inter_east_ST

Project Summary
File Name: B-B_inter_east_ST.slmd
Slide Modeler Version: 9.006
Compute Time: 00h:12m:50.768s
Project Title: SLIDE - An Interactive Slope Stability Program
Date Created: 1/30/2020, 11:59:15 AM

General Settings
Units of Measurement: Imperial Units
Time Units: days
Permeability Units: feet/second
Data Output: Standard
Failure Direction: Left to Right

Analysis Options
Slices Type: Vertical

Analysis Methods Used
Bishop simplified
GLE/Morgenstern-Price with interslice force function 
(Half Sine)
Janbu corrected
Spencer

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes
Create Interslice boundaries at intersections with water 
tables and piezos:

Yes

Initial trial value of FS: 1
Steffensen Iteration: Yes

Groundwater Analysis



Groundwater Method: Water Surfaces
Pore Fluid Unit Weight [lbs/ft3]: 62.4
Use negative pore pressure cutoff: Yes
Maximum negative pore pressure [psf]: 0
Advanced Groundwater Method: None

Random Numbers
Pseudo-random Seed: 10116
Random Number Generation Method: Park and Miller v.3

Surface Options
Surface Type: Non-Circular Block Search
Number of Surfaces: 5000
Multiple Groups: Disabled
Pseudo-Random Surfaces: Enabled
Convex Surfaces Only: Disabled
Left Projection Angle (Start Angle) [deg]: 135
Left Projection Angle (End Angle) [deg]: 135
Right Projection Angle (Start Angle) [deg]: 45
Right Projection Angle (End Angle) [deg]: 45
Minimum Elevation: Not Defined
Minimum Depth: Not Defined
Minimum Area: Not Defined
Minimum Weight: Not Defined

Seismic Loading
Advanced seismic analysis: No
Staged pseudostatic analysis: No

Materials
Final Cover Soils

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 1465
Friction Angle [deg] 11.8
Water Surface None
Ru Value 0
Final Cover Critical Interface
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Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 0
Friction Angle [deg] 21.9
Water Surface None
Ru Value 0
Expansion Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 33
Water Surface None
Ru Value 0
LCS Granular Drainage Layer

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 126
Saturated Unit Weight [lbs/ft3] 130
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface Piezometric Line 1
Hu Value 1
Bottom Liner Critical Interface - Base and Sideslopes

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 45
Friction Angle [deg] 14.9
Water Surface Piezometric Line 1
Hu Value 1
Low Permeable Earth Liner

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 1465
Friction Angle [deg] 11.8
Water Surface Piezometric Line 1
Hu Value 1
Wadsworth Till

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 136.6
Saturated Unit Weight [lbs/ft3] 137.8
Cohesion [psf] 1465
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Friction Angle [deg] 11.8
Water Surface Water Table
Hu Value 1

Global Minimums
Method: bishop simplified

FS 1.549040
Axis Location: 1487.253, 1349.378
Left Slip Surface Endpoint: 1032.003, 891.000
Right Slip Surface Endpoint: 1580.806, 710.152
Resisting Moment: 7.23986e+08 lb-ft
Driving Moment: 4.67377e+08 lb-ft
Total Slice Area: 36591.7 ft2
Surface Horizontal Width: 548.802 ft
Surface Average Height: 66.6755 ft

Method: janbu corrected

FS 1.581870
Axis Location: 1486.824, 1346.376
Left Slip Surface Endpoint: 1032.003, 891.000
Right Slip Surface Endpoint: 1578.232, 709.294
Resisting Horizontal Force: 1.00947e+06 lb
Driving Horizontal Force: 638151 lb
Total Slice Area: 36995.2 ft2
Surface Horizontal Width: 546.229 ft
Surface Average Height: 67.7284 ft

Method: spencer

FS 1.605820
Axis Location: 1478.681, 1374.088
Left Slip Surface Endpoint: 1008.072, 894.535
Right Slip Surface Endpoint: 1579.958, 709.869
Resisting Moment: 7.65599e+08 lb-ft
Driving Moment: 4.76764e+08 lb-ft
Resisting Horizontal Force: 992212 lb
Driving Horizontal Force: 617883 lb
Total Slice Area: 36332.6 ft2
Surface Horizontal Width: 571.886 ft
Surface Average Height: 63.5312 ft

Method: gle/morgenstern-price
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FS 1.618270
Axis Location: 1478.681, 1374.088
Left Slip Surface Endpoint: 1008.072, 894.535
Right Slip Surface Endpoint: 1579.958, 709.869
Resisting Moment: 7.63198e+08 lb-ft
Driving Moment: 4.71614e+08 lb-ft
Resisting Horizontal Force: 990193 lb
Driving Horizontal Force: 611884 lb
Total Slice Area: 36332.6 ft2
Surface Horizontal Width: 571.886 ft
Surface Average Height: 63.5312 ft

Global Minimum Coordinates
Method: bishop simplified

X Y
1032 891

1239.34 694.599
1510.25 697.115
1540.22 697.394
1544.71 697.502
1546.33 697.609
1564.66 703.557
1576.17 707.526
1580.81 710.152

Method: janbu corrected

X Y
1032 891

1235.25 694.568
1510.3 697.116
1540.15 697.394
1543.63 697.428
1546.15 697.575
1547.72 697.91
1576.02 707.447
1578.23 709.294

Method: spencer

X Y
1008.07 894.535
1261.49 694.955
1508.28 697.097
1540.13 697.394
1546.04 697.53
1549.12 698.377
1576.18 707.399
1579.96 709.869
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Method: gle/morgenstern-price

X Y
1008.07 894.535
1261.49 694.955
1508.28 697.097
1540.13 697.394
1546.04 697.53
1549.12 698.377
1576.18 707.399
1579.96 709.869

Valid and Invalid Surfaces
Method: bishop simplified

Number of Valid Surfaces: 3088
Number of Invalid Surfaces: 1916

Error Codes
Error Code -106 reported for 21 surfaces
Error Code -108 reported for 1 surface
Error Code -110 reported for 1894 surfaces

Method: janbu corrected

Number of Valid Surfaces: 3087
Number of Invalid Surfaces: 1917

Error Codes
Error Code -106 reported for 21 surfaces
Error Code -108 reported for 2 surfaces
Error Code -110 reported for 1894 surfaces

Method: spencer

Number of Valid Surfaces: 2865
Number of Invalid Surfaces: 2139

Error Codes
Error Code -106 reported for 21 surfaces
Error Code -108 reported for 21 surfaces
Error Code -110 reported for 1894 surfaces
Error Code -111 reported for 203 surfaces

Method: gle/morgenstern-price

Number of Valid Surfaces: 2729
Number of Invalid Surfaces: 2276

Error Codes
Error Code -106 reported for 21 surfaces
Error Code -108 reported for 15 surfaces
Error Code -110 reported for 1894 surfaces
Error Code -111 reported for 346 surfaces

Error Code Descriptions
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The following errors were encountered during the computation:
-106 = Average slice width is less than 0.0001 * (maximum horizontal extent of soil region). This  
limitation is imposed to avoid numerical errors which may result from too many slices, or too 
small a slip region.
-108 = Total driving moment or total driving force < 0.1. This is to limit the calculation of  
extremely high safety factors if the driving force is very small (0.1 is an arbitrary number).
-110 = The water table or a piezoline does not span the slip region for a given slip surface,  
when Water Surfaces is specified as the method of pore pressure calculation. If this error occurs,  
check that the water table or piezoline(s) span the appropriate soil cells.
-111 = safety factor equation did not converge

Entity Information
Block Search - thin layers

Shared Entities

Type Coordinates (x,y)
1688.75, 745.08
1685.18, 744.943
1685.18, 744.943
1685.16, 744.936
1685.16, 744.935
1685.15, 744.933
1685.14, 744.929
1685.08, 744.911
1664.79, 738.147
1578.23, 709.294
1032, 891
1025.99, 893
1025.54, 893.15
1018.3, 895.558
1003.75, 894.103
1002.72, 894
1002.59, 893.986
983.533, 892.081
982.719, 892
963.529, 890.082
962.713, 890
943.526, 888.082
942.708, 888
923.523, 886.082
922.702, 886
913.109, 885.041
912.699, 885
912.114, 884.941
912.089, 884.939
877.133, 876.202
859.589, 871.816
841.214, 867.222
840.146, 866.956
822.141, 862.454
802.222, 857.474
781.387, 852.265
759.573, 846.811
736.709, 841.095
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712.721, 835.098
685.108, 828.195
626.363, 813.508
564.036, 797.924
447.096, 768.701
412.275, 760
398.83, 756.64
397.597, 756.33
396.492, 756.054
395.41, 755.784
394.351, 755.519
393.315, 755.26
392.3, 755.007
391.307, 754.759
390.334, 754.516
390.102, 754.458
386.057, 753.446
369.041, 747.954
360.315, 745.046
360.041, 744.955
350.343, 744.956
350.039, 744.956
341.31, 747.867
341.038, 747.958
312.062, 748.539
311.035, 748.562
309.721, 749
307.672, 749.682
306.716, 750
300.91, 751.933
300.708, 752
300.446, 752.087
294.699, 754
294.195, 754.168
288.69, 756
288.155, 756.178
282.681, 758
282.067, 758.204
276.673, 760
275.984, 760.229
270.664, 762
267.902, 762.919
259.888, 762.906
256.257, 762.904
253.546, 762
252.468, 761.641
247.546, 760
246.36, 759.605
241.546, 758
236.819, 756.424
235.546, 756
230.819, 754.424
229.546, 754
228.273, 753.576
223.546, 752
222.273, 751.576
217.546, 750
212.017, 748.157
205.774, 746.076
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External Boundary

205.581, 746.012
205.411, 745.955
205.123, 745.859
204.822, 745.759
204.532, 745.662
204.114, 745.523
202.582, 745.012
202.37, 744.941
201.485, 744.646
201.379, 744.611
200.794, 744.416
200.126, 744.193
200.07, 744.175
199.416, 743.957
199.195, 743.883
197.758, 743.404
197.28, 743.245
196.972, 743.142
196.867, 743.107
195.97, 742.808
192.571, 741.675
180.393, 737.616
179.777, 737.41
179.104, 737.186
178.684, 737.046
177.683, 736.712
0, 735.281
0, 330
2300, 329.864
2300, 738.23
2246.57, 739.067
2243.38, 739.234
2237.66, 739.488
2236.06, 739.552
2228.45, 739.866
2227.6, 739.905
2224.96, 740
2223.17, 740.005
2222.91, 740.007
2220.2, 740.014
2219.67, 740.014
2212.87, 740.232
2205.39, 740.356
2197.23, 740.483
2193.85, 740.574
2186.16, 740.695
2184.12, 740.751
2173.86, 743.268
2159.21, 746.831
2152.58, 748.429
2136.66, 752.288
2133.09, 753.144
2130.67, 753.722
2128.9, 754.137
2118.44, 756.605
2115.88, 757.214
2112.57, 758
2110.94, 758.385
2109.47, 758.729
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2106.6, 759.395
2105.52, 759.642
2103.96, 760
2102.2, 760.402
2101.25, 760.619
2095.2, 762
2092.07, 762.714
2091.21, 762.906
2090.82, 762.992
2090.04, 763.165
2089.21, 763.348
2087.8, 763.655
2086.22, 764
2081.11, 764
2080.83, 764
2071.8, 762.725
2068.87, 762
2062.14, 760.334
2060.79, 760
2055.71, 758.743
2053.39, 758.173
2052.69, 758
2051.46, 757.69
2050.07, 757.348
2049.83, 757.288
2047.2, 756.637
2046.89, 756.56
2020.89, 750.238
2018.62, 749.686
2006.76, 746.88
2004.23, 746.282
1997.83, 744.822
1995.37, 744.264
1991.58, 743.44
1989.28, 742.939
1986.9, 742.454
1984.74, 742.012
1983.22, 741.722
1982.37, 741.56
1981.18, 741.335
1980.18, 741.16
1978.26, 740.826
1976.28, 740.516
1975.78, 740.438
1973.88, 740.177
1973.61, 740.14
1971.91, 739.942
1971.78, 739.934
1971.67, 739.928
1970.03, 739.874
1969.97, 739.872
1966.4, 739.837
1962.15, 739.979
1962.12, 739.978
1960.65, 739.995
1960.65, 739.995
1960.64, 739.995
1958.84, 739.961
1958.8, 739.962
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1955.97, 739.894
1955.8, 739.899
1952.02, 739.831
1947.2, 739.799
1942.5, 739.789
1940.44, 740
1939.92, 740.009
1935.35, 740.008
1934.96, 740.008
1930.81, 740.006
1930.4, 740.007
1927.26, 740.005
1923.77, 740.001
1923.7, 740.001
1923.26, 740
1923.21, 740
1920.59, 740.087
1917.66, 740.181
1916.72, 740.203
1915.68, 740.226
1898.08, 740.833
1892.28, 741.057
1847.51, 742
1841.58, 742.146
1841.29, 742.151
1840.84, 742.154
1840.05, 742.158
1838.74, 742.163
1826.34, 742.37
1814.92, 742.579
1800.98, 742.614
1792.37, 742.721
1787.88, 742.786
1779.33, 742.929
1773.39, 742.943
1773.36, 742.944
1769.62, 743.777
1768.75, 744
1768.54, 744.035
1766.72, 744.351
1766.68, 744.366
1766.61, 744.388
1766.59, 744.396
1766.25, 744.508
1766.18, 744.534
1766.15, 744.543
1766.11, 744.554
1766.11, 744.557
1765.72, 744.685
1765.58, 744.732
1765.48, 744.767
1765.46, 744.772
1765.43, 744.781
1765.41, 744.79
1765.39, 744.795
1765.38, 744.799
1765.36, 744.806
1765.35, 744.809
1765.3, 744.824
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1765.3, 744.826
1765.29, 744.828
1765.27, 744.835
1765.27, 744.837
1765.25, 744.842
1765.24, 744.845
1765.23, 744.848
1763.77, 745.335
1760.89, 745.278
1733.77, 744.737
1728.36, 742.936
1724.77, 741.738
1718.76, 741.738
1714.77, 741.738
1709.37, 743.539
1705.77, 744.739
1703.67, 744.781
1695.56, 744.943
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Material Boundary

371.139, 747.994
371.563, 747.853
384.979, 743.38
385.911, 743.07
390.102, 741.672
392.178, 740.98
393.625, 740.498
395.889, 739.743
404.687, 736.81
418.13, 732.329
426.507, 729.536
447.096, 722.672
507.505, 702.534
563.515, 683.862
563.605, 683.831
563.976, 683.705
564.036, 683.685
564.179, 683.637
564.311, 683.592
564.361, 683.575
564.491, 683.575
564.857, 683.576
586.189, 683.61
626.363, 684
698.374, 684.674
703.436, 684.721
840.146, 686
1002.59, 687.5
1031.85, 687.778
1056.47, 688
1070.79, 688.133
1076.9, 688.19
1113.49, 688.53
1198.73, 689.322
1487.03, 692
1546.99, 692.557
1550.33, 693.668
1688.75, 739.809
1696.74, 742.47
1703.25, 744.639
1703.64, 744.772
1703.65, 744.774
1703.66, 744.776
1703.67, 744.781
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Material Boundary

371.563, 747.853
386.035, 748.141
390.055, 746.801
398.858, 743.867
399.741, 743.572
406.921, 741.178
409.057, 740.466
417.336, 737.706
429.767, 733.562
437.517, 730.978
447.048, 727.801
513.014, 705.81
558.684, 690.525
562.742, 689.207
564.035, 689.194
567.392, 689.194
591.838, 689.21
626.364, 689.21
695.699, 689.663
697.255, 689.673
736.378, 689.929
748.11, 690.039
840.147, 690.9
877.73, 691.247
1002.59, 692.4
1030.76, 692.667
1031.85, 692.678
1033.44, 692.692
1033.47, 692.692
1056.47, 692.9
1104.66, 693.348
1147.07, 693.742
1212.44, 694.349
1487.04, 696.9
1532.11, 697.319
1546.04, 697.45
1546.34, 697.453
1550.38, 698.797
1653.06, 733.024
1688.78, 744.929
1695.55, 744.793
1703.25, 744.639
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Material Boundary

369.041, 747.954
369.564, 747.963
371.196, 747.996
378.927, 748.15
379.447, 748.16
386.057, 748.292
386.203, 748.286
389.631, 748.157
390.102, 748
402.215, 743.962
403.086, 743.672
410.125, 741.325
412.226, 740.625
420.368, 737.91
432.54, 733.852
440.132, 731.322
447.096, 729
503.929, 710.053
539.503, 697.951
558.611, 691.762
558.865, 691.679
562.929, 690.36
564.036, 690.348
567.84, 690.349
591.835, 690.364
623.213, 690.364
626.363, 690.364
694.207, 690.807
696.794, 690.824
748.23, 691.161
758.969, 691.241
840.146, 692
840.75, 692.006
878.605, 692.355
1002.59, 693.5
1031.66, 693.776
1031.69, 693.776
1031.85, 693.778
1056.47, 694
1104.1, 694.443
1146.52, 694.837
1211.99, 695.445
1271.75, 696
1271.77, 696
1289.59, 696.166
1484.09, 698.02
1487.03, 698.047
1488.81, 698.064
1546.16, 698.605
1550.33, 699.993
1555.18, 701.611
1578.23, 709.294
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Material Boundary

386.057, 748.292
390.102, 746.943
398.905, 744.009
399.789, 743.714
406.969, 741.321
409.105, 740.609
417.384, 737.849
429.814, 733.705
437.565, 731.121
447.096, 727.943
513.062, 705.952
558.73, 690.668
562.767, 689.357
564.036, 689.344
567.392, 689.344
591.838, 689.36
626.363, 689.36
695.698, 689.813
697.254, 689.823
736.377, 690.079
748.109, 690.189
840.146, 691.05
877.729, 691.397
1002.59, 692.55
1030.76, 692.817
1031.85, 692.828
1033.44, 692.842
1033.47, 692.842
1056.47, 693.05
1104.66, 693.498
1147.07, 693.892
1212.44, 694.499
1487.03, 697.05
1532.11, 697.469
1546.04, 697.6
1546.32, 697.603
1550.33, 698.939
1653.01, 733.166
1688.75, 745.08
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Material Boundary

378.927, 748.15
386.841, 750.704
390.794, 751.693
391.025, 751.751
391.998, 751.994
392.991, 752.242
394.005, 752.495
395.042, 752.754
396.101, 753.019
397.183, 753.289
398.289, 753.566
399.521, 753.875
412.966, 757.235
447.787, 765.936
564.727, 795.159
627.055, 810.743
685.799, 825.43
713.413, 832.333
737.4, 838.33
760.264, 844.046
782.078, 849.5
802.913, 854.709
822.833, 859.689
840.838, 864.191
841.905, 864.458
860.28, 869.051
877.824, 873.437
912.579, 882.124
912.983, 882.164
913.393, 882.205
922.986, 883.164
923.806, 883.246
942.991, 885.164
943.81, 885.246
962.997, 887.164
963.813, 887.246
983.002, 889.164
983.816, 889.246
1002.87, 891.15
1003.01, 891.164
1004.04, 891.267
1022.87, 893.15
1024.07, 893.15
1025.54, 893.15
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Material Boundary

379.447, 748.16
386.882, 750.56
390.83, 751.547
391.061, 751.605
392.034, 751.848
393.027, 752.096
394.042, 752.35
395.078, 752.609
396.137, 752.873
397.22, 753.144
398.326, 753.42
399.558, 753.729
413.002, 757.089
447.823, 765.791
564.764, 795.013
627.091, 810.598
685.835, 825.284
713.449, 832.187
737.436, 838.184
760.301, 843.901
782.115, 849.354
802.949, 854.563
822.869, 859.544
840.874, 864.045
841.942, 864.312
860.317, 868.905
877.86, 873.291
912.605, 881.976
912.998, 882.015
913.408, 882.056
923, 883.015
923.821, 883.097
943.006, 885.015
943.825, 885.097
963.012, 887.015
963.828, 887.096
983.017, 889.015
983.831, 889.096
1002.88, 891.001
1003.02, 891.015
1004.05, 891.118
1022.87, 893
1024.07, 893
1025.99, 893
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Material Boundary

386.057, 748.292
387.433, 748.636
391.315, 749.607
391.546, 749.665
392.519, 749.908
393.512, 750.156
394.527, 750.409
395.563, 750.668
396.622, 750.933
397.705, 751.204
398.812, 751.48
400.043, 751.789
413.487, 755.149
448.308, 763.851
565.249, 793.073
627.576, 808.658
686.32, 823.344
713.934, 830.247
737.922, 836.244
760.786, 841.96
782.6, 847.414
803.434, 852.623
823.354, 857.603
841.359, 862.105
842.427, 862.372
860.802, 866.965
878.345, 871.351
912.948, 880
913.197, 880.025
913.606, 880.066
923.199, 881.025
924.02, 881.107
943.205, 883.025
944.023, 883.107
963.211, 885.025
964.027, 885.106
983.216, 887.025
984.03, 887.106
1003.08, 889.011
1003.22, 889.025
1004.25, 889.128
1022.97, 891
1024.07, 891
1032, 891

Material Boundary
371.139, 747.994
371.196, 747.996

Scenario-based Entities

Type Coordinates (x,y) Static
-2.66e-14, 730.281
178.514, 731.719
180.265, 732.302
180.685, 732.443
181.358, 732.667
181.974, 732.872
194.152, 736.932
197.551, 738.064
198.448, 738.364

Wadsworth Till

Assigned to:

19/25

Tuesday, January 26, 2021B-B_inter_east_ST



198.554, 738.399
198.861, 738.501
199.339, 738.661
200.776, 739.14
200.997, 739.213
201.651, 739.431
201.708, 739.45
202.375, 739.673
202.96, 739.868
203.066, 739.903
203.951, 740.198
204.163, 740.269
205.695, 740.779
206.113, 740.918
206.403, 741.015
206.704, 741.116
206.992, 741.211
207.162, 741.268
207.356, 741.333
213.598, 743.414
219.127, 745.257
223.854, 746.832
225.127, 747.257
229.854, 748.832
231.127, 749.257
232.4, 749.681
237.127, 751.257
238.4, 751.681
243.127, 753.257
247.941, 754.861
249.127, 755.257
254.049, 756.897
255.127, 757.257
257.07, 757.904
259.897, 757.906
267.095, 757.918
269.085, 757.256
274.405, 755.485
275.094, 755.256
280.488, 753.46
281.102, 753.256
286.576, 751.434
287.111, 751.256
292.616, 749.424
293.12, 749.256
298.867, 747.343
299.129, 747.256
299.331, 747.189
305.137, 745.256
306.093, 744.938
308.139, 744.257
310.17, 743.58
311.956, 743.54
340.176, 742.974
349.223, 739.958
350.337, 739.956
360.847, 739.955
361.891, 740.301
370.6, 743.203
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Water Table

385.911, 743.07
390.102, 741.672
392.178, 740.98
393.625, 740.498
395.889, 739.743
404.687, 736.81
418.13, 732.329
426.507, 729.536
447.096, 722.672
507.505, 702.534
563.515, 683.862
563.605, 683.831
563.976, 683.705
564.036, 683.685
564.179, 683.637
564.311, 683.592
564.361, 683.575
564.491, 683.575
564.857, 683.576
586.189, 683.61
626.363, 684
698.374, 684.674
703.436, 684.721
840.146, 686
1002.59, 687.5
1031.85, 687.778
1056.47, 688
1070.79, 688.133
1076.9, 688.19
1113.49, 688.53
1198.73, 689.322
1487.03, 692
1546.99, 692.557
1550.33, 693.668
1688.75, 739.809
1689.03, 739.9
1704.21, 739.987
1707.78, 738.796
1713.96, 736.738
1718.76, 736.738
1725.58, 736.737
1729.95, 738.193
1734.63, 739.753
1760.99, 740.279
1763.01, 740.319
1763.33, 740.212
1764.53, 739.813
1764.53, 739.811
1764.57, 739.8
1764.59, 739.79
1764.67, 739.764
1765.01, 739.653
1765.03, 739.645
1765.1, 739.622
1765.5, 739.489
1767.7, 739.105
1767.72, 739.101
1768.46, 738.913
1772.79, 737.949
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1773.36, 737.944
1779.28, 737.93
1787.81, 737.786
1792.3, 737.722
1800.94, 737.614
1814.87, 737.579
1826.26, 737.371
1838.69, 737.163
1840.03, 737.158
1840.81, 737.155
1841.22, 737.151
1841.48, 737.147
1847.4, 737.001
1892.14, 736.059
1897.9, 735.837
1915.54, 735.228
1916.61, 735.205
1917.52, 735.183
1920.42, 735.09
1923.11, 735.001
1923.25, 735
1923.71, 735.001
1923.77, 735.001
1927.27, 735.005
1930.39, 735.007
1930.8, 735.006
1934.96, 735.008
1935.34, 735.008
1939.87, 735.009
1940.15, 735.004
1942.25, 734.789
1947.23, 734.799
1952.08, 734.831
1955.77, 734.898
1955.95, 734.892
1958.79, 734.961
1958.82, 734.96
1960.66, 734.994
1962.1, 734.978
1966.34, 734.837
1970.07, 734.872
1970.19, 734.876
1971.89, 734.933
1972.06, 734.942
1972.35, 734.958
1974.24, 735.179
1974.56, 735.224
1976.51, 735.491
1977.05, 735.576
1979.08, 735.893
1981.03, 736.234
1982.08, 736.415
1983.3, 736.648
1984.15, 736.81
1985.71, 737.106
1987.91, 737.555
1990.31, 738.046
1992.64, 738.554
1996.46, 739.383
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1998.94, 739.947
2005.36, 741.412
2007.91, 742.015
2017.72, 744.335
2019.79, 744.824
2022.07, 745.38
2048.08, 751.704
2048.4, 751.784
2051.03, 752.434
2051.27, 752.494
2052.67, 752.839
2053.9, 753.148
2054.59, 753.317
2056.91, 753.888
2061.99, 755.146
2063.34, 755.481
2070.07, 757.147
2072.75, 757.81
2081.18, 759
2085.68, 759
2086.73, 758.77
2088.14, 758.464
2088.96, 758.282
2089.74, 758.111
2090.12, 758.026
2090.97, 757.836
2094.09, 757.125
2100.14, 755.745
2101.08, 755.528
2102.84, 755.126
2104.41, 754.768
2105.48, 754.523
2108.33, 753.859
2109.8, 753.517
2111.42, 753.135
2114.73, 752.349
2117.29, 751.74
2127.76, 749.27
2129.51, 748.856
2131.93, 748.281
2135.49, 747.427
2151.4, 743.569
2158.03, 741.971
2172.67, 738.411
2183.45, 735.767
2186.05, 735.696
2193.75, 735.575
2197.12, 735.484
2205.31, 735.357
2212.75, 735.233
2219.59, 735.014
2220.19, 735.014
2222.89, 735.007
2223.15, 735.005
2224.86, 735
2227.4, 734.909
2228.23, 734.871
2235.86, 734.556
2237.44, 734.493
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2243.14, 734.24
2246.4, 734.069
2300, 733.229

Piezoline

386.057, 748.292
386.203, 748.286
389.631, 748.157
390.102, 748
402.215, 743.962
403.086, 743.672
410.125, 741.325
412.226, 740.625
420.368, 737.91
432.54, 733.852
440.132, 731.322
447.096, 729
503.929, 710.053
539.503, 697.951
558.611, 691.762
558.865, 691.679
562.929, 690.36
564.036, 690.348
567.84, 690.349
591.835, 690.364
623.213, 690.364
626.363, 690.364
694.207, 690.807
696.794, 690.824
748.23, 691.161
758.969, 691.241
840.146, 692
840.75, 692.006
878.605, 692.355
1002.59, 693.5
1031.66, 693.776
1031.69, 693.776
1031.85, 693.778
1056.47, 694
1104.1, 694.443
1146.52, 694.837
1211.99, 695.445
1271.75, 696
1271.77, 696
1289.59, 696.166
1484.09, 698.02
1487.03, 698.047
1488.81, 698.064
1546.16, 698.605
1555.88, 701.845
1556.2, 700.896
1569.82, 705.436
1578.49, 708.327
1578.54, 708.185

Low Permeable 
Earth Liner

Bottom Liner 
Critical 
Interface - 
Base and 
Sideslopes

LCS Granular 
Drainage Layer

Assigned to:
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Block Search Polyline

371.35, 747.924
386.046, 748.217
390.079, 746.872
398.881, 743.938
399.765, 743.643
406.945, 741.249
409.081, 740.537
417.36, 737.777
429.79, 733.633
437.541, 731.05
447.072, 727.872
513.038, 705.881
558.707, 690.597
562.754, 689.282
564.036, 689.269
567.392, 689.269
591.838, 689.285
626.364, 689.285
695.699, 689.738
697.255, 689.748
736.377, 690.004
748.109, 690.114
840.147, 690.975
877.73, 691.322
1002.59, 692.475
1030.76, 692.742
1031.85, 692.753
1033.44, 692.767
1033.47, 692.767
1056.47, 692.975
1104.66, 693.423
1147.07, 693.817
1212.44, 694.424
1487.03, 696.975
1532.11, 697.394
1546.04, 697.525
1546.33, 697.528
1550.35, 698.868
1653.04, 733.095
1688.76, 745.005
1695.56, 744.868
1703.46, 744.71
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SLOPE STABILITY 
SECTION B-B' – HORIZONTAL EXPANSION (EAST SLOPE) 

GLOBAL LINER STABILITY ANALYSIS 

INTERIM WASTE HEIGHT / PARTIAL BUILDOUT LANDFORM 
CIRCULAR ANALYSIS OF WASTE AND FOUNDATION 

(ROTATIONAL SLOPE FAILURE) 



1.5321.5321.5321.532

1

1

W W

Zion Landfill Site 2 North Expansion: Section B-B' (East Side)
Intermediate Buildout / Global Stability
Circular - Grid Search 
Short Term / Seismic Conditions 

Method: Janbu corrected
Factor of Safety: 1.532
Center: 1336.760, 966.913
Radius: 350.626
Left Slip Surface Endpoint: 993.986, 893.126
Right Slip Surface Endpoint: 1575.564, 710.182

  0.0461

Phi 
(deg)

Cohesion 
(psf)

Sat. Unit Weight 
(lbs/ft3)

Unit Weight 
(lbs/ft3)

ColorMaterial Name

11.81465130.3121.5Final Cover Soils

21.90130.3121.5Final Cover Critical Interface

3307575Expansion Waste Fill

300130126LCS Granular Drainage Layer

14.945134.1128.2
Bottom Liner Critical Interface - Base 

and Sideslopes

11.81465134.1128.2Low Permeable Earth Liner

11.81465137.8136.6Wadsworth Till
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Slide Analysis Information

B-B_inter_east_ST

Project Summary
File Name: B-B_inter_east_ST.slmd
Slide Modeler Version: 9.006
Compute Time: 00h:00m:06.205s
Project Title: SLIDE - An Interactive Slope Stability Program
Date Created: 1/30/2020, 11:59:15 AM

General Settings
Units of Measurement: Imperial Units
Time Units: days
Permeability Units: feet/second
Data Output: Standard
Failure Direction: Left to Right

Analysis Options
Slices Type: Vertical

Analysis Methods Used
Bishop simplified
GLE/Morgenstern-Price with interslice force function 
(Half Sine)
Janbu corrected
Spencer

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes
Create Interslice boundaries at intersections with water 
tables and piezos:

Yes

Initial trial value of FS: 1
Steffensen Iteration: Yes

Groundwater Analysis



Groundwater Method: Water Surfaces
Pore Fluid Unit Weight [lbs/ft3]: 62.4
Use negative pore pressure cutoff: Yes
Maximum negative pore pressure [psf]: 0
Advanced Groundwater Method: None

Random Numbers
Pseudo-random Seed: 10116
Random Number Generation Method: Park and Miller v.3

Surface Options
Surface Type: Circular
Search Method: Grid Search
Radius Increment: 10
Composite Surfaces: Disabled
Reverse Curvature: Invalid Surfaces
Minimum Elevation: Not Defined
Minimum Depth: Not Defined
Minimum Area: Not Defined
Minimum Weight: Not Defined

Seismic Loading
Advanced seismic analysis: No
Staged pseudostatic analysis: No
Seismic Load Coefficient (Horizontal): 0.0461

Materials
Final Cover Soils

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 1465
Friction Angle [deg] 11.8
Water Surface None
Ru Value 0
Final Cover Critical Interface

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
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Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 0
Friction Angle [deg] 21.9
Water Surface None
Ru Value 0
Expansion Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 33
Water Surface None
Ru Value 0
LCS Granular Drainage Layer

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 126
Saturated Unit Weight [lbs/ft3] 130
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface Piezometric Line 1
Hu Value 1
Bottom Liner Critical Interface - Base and Sideslopes

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 45
Friction Angle [deg] 14.9
Water Surface Piezometric Line 1
Hu Value 1
Low Permeable Earth Liner

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 1465
Friction Angle [deg] 11.8
Water Surface Piezometric Line 1
Hu Value 1
Wadsworth Till

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 136.6
Saturated Unit Weight [lbs/ft3] 137.8
Cohesion [psf] 1465
Friction Angle [deg] 11.8
Water Surface Water Table
Hu Value 1
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Global Minimums
Method: bishop simplified

FS 1.663310
Center: 1314.382, 1052.026
Radius: 428.452
Left Slip Surface Endpoint: 919.538, 885.684
Right Slip Surface Endpoint: 1573.555, 710.850
Resisting Moment: 1.25102e+09 lb-ft
Driving Moment: 7.52127e+08 lb-ft
Total Slice Area: 90101.7 ft2
Surface Horizontal Width: 654.016 ft
Surface Average Height: 137.767 ft

Method: janbu corrected

FS 1.532290
Center: 1336.760, 966.913
Radius: 350.626
Left Slip Surface Endpoint: 993.986, 893.126
Right Slip Surface Endpoint: 1575.564, 710.182
Resisting Horizontal Force: 2.33608e+06 lb
Driving Horizontal Force: 1.52457e+06 lb
Total Slice Area: 79621.5 ft2
Surface Horizontal Width: 581.578 ft
Surface Average Height: 136.906 ft

Method: spencer

FS 1.627470
Center: 1336.760, 1017.981
Radius: 384.332
Left Slip Surface Endpoint: 973.967, 891.125
Right Slip Surface Endpoint: 1569.560, 712.179
Resisting Moment: 9.41997e+08 lb-ft
Driving Moment: 5.7881e+08 lb-ft
Resisting Horizontal Force: 2.12121e+06 lb
Driving Horizontal Force: 1.30338e+06 lb
Total Slice Area: 74221.2 ft2
Surface Horizontal Width: 595.593 ft
Surface Average Height: 124.617 ft

Method: gle/morgenstern-price
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FS 1.626360
Center: 1336.760, 1035.003
Radius: 395.922
Left Slip Surface Endpoint: 968.134, 890.542
Right Slip Surface Endpoint: 1567.114, 712.992
Resisting Moment: 9.58708e+08 lb-ft
Driving Moment: 5.8948e+08 lb-ft
Resisting Horizontal Force: 2.10439e+06 lb
Driving Horizontal Force: 1.29392e+06 lb
Total Slice Area: 72428.5 ft2
Surface Horizontal Width: 598.98 ft
Surface Average Height: 120.92 ft

Valid and Invalid Surfaces
Method: bishop simplified

Number of Valid Surfaces: 3952
Number of Invalid Surfaces: 855

Error Codes
Error Code -103 reported for 62 surfaces
Error Code -110 reported for 435 surfaces
Error Code -112 reported for 192 surfaces
Error Code -114 reported for 166 surfaces

Method: janbu corrected

Number of Valid Surfaces: 3980
Number of Invalid Surfaces: 827

Error Codes
Error Code -103 reported for 62 surfaces
Error Code -108 reported for 1 surface
Error Code -110 reported for 435 surfaces
Error Code -112 reported for 163 surfaces
Error Code -114 reported for 166 surfaces

Method: spencer

Number of Valid Surfaces: 3920
Number of Invalid Surfaces: 887

Error Codes
Error Code -103 reported for 62 surfaces
Error Code -108 reported for 1 surface
Error Code -110 reported for 435 surfaces
Error Code -111 reported for 7 surfaces
Error Code -112 reported for 216 surfaces
Error Code -114 reported for 166 surfaces

Method: gle/morgenstern-price
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Number of Valid Surfaces: 3931
Number of Invalid Surfaces: 876

Error Codes
Error Code -103 reported for 62 surfaces
Error Code -108 reported for 1 surface
Error Code -110 reported for 435 surfaces
Error Code -112 reported for 212 surfaces
Error Code -114 reported for 166 surfaces

Error Code Descriptions

The following errors were encountered during the computation:
-103 = Two surface / slope intersections, but one or more surface / nonslope external polygon  
intersections lie between them. This usually occurs when the slip surface extends past the  
bottom of the soil region, but may also occur on a benched slope model with two sets of Slope  
Limits.
-108 = Total driving moment or total driving force < 0.1. This is to limit the calculation of  
extremely high safety factors if the driving force is very small (0.1 is an arbitrary number).
-110 = The water table or a piezoline does not span the slip region for a given slip surface,  
when Water Surfaces is specified as the method of pore pressure calculation. If this error occurs,  
check that the water table or piezoline(s) span the appropriate soil cells.
-111 = safety factor equation did not converge
-112 = The coefficient M-Alpha = cos(alpha)(1+tan(alpha)tan(phi)/F) < 0.2 for the final iteration  
of the safety factor calculation. This screens out some slip surfaces which may not be valid in  
the context of the analysis, in particular, deep seated slip surfaces with many high negative base  
angle slices in the passive zone.
-114 = Surface with Reverse Curvature.

Entity Information
Circ - thin layers

Shared Entities

Type Coordinates (x,y)
1688.75, 745.08
1685.18, 744.943
1685.18, 744.943
1685.16, 744.936
1685.16, 744.935
1685.15, 744.933
1685.14, 744.929
1685.08, 744.911
1664.79, 738.147
1578.23, 709.294
1032, 891
1026.16, 893
1025.72, 893.15
1018.58, 895.585
1003.75, 894.103
1002.72, 894
1002.59, 893.986
983.533, 892.081
982.719, 892
963.529, 890.082
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962.713, 890
943.526, 888.082
942.708, 888
923.523, 886.082
922.702, 886
913.109, 885.041
912.699, 885
912.114, 884.941
912.089, 884.939
877.133, 876.202
859.589, 871.816
841.214, 867.222
840.146, 866.956
822.141, 862.454
802.222, 857.474
781.387, 852.265
759.573, 846.811
736.709, 841.095
712.721, 835.098
685.108, 828.195
626.363, 813.508
564.036, 797.924
447.096, 768.701
412.275, 760
398.83, 756.64
397.597, 756.33
396.492, 756.054
395.41, 755.784
394.351, 755.519
393.315, 755.26
392.3, 755.007
391.307, 754.759
390.334, 754.516
390.102, 754.458
386.057, 753.446
369.041, 747.954
360.315, 745.046
360.041, 744.955
350.343, 744.956
350.039, 744.956
341.31, 747.867
341.038, 747.958
312.062, 748.539
311.035, 748.562
309.721, 749
307.672, 749.682
306.716, 750
300.91, 751.933
300.708, 752
300.446, 752.087
294.699, 754
294.195, 754.168
288.69, 756
288.155, 756.178
282.681, 758
282.067, 758.204
276.673, 760
275.984, 760.229
270.664, 762
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267.902, 762.919
259.888, 762.906
256.257, 762.904
253.546, 762
252.468, 761.641
247.546, 760
246.36, 759.605
241.546, 758
236.819, 756.424
235.546, 756
230.819, 754.424
229.546, 754
228.273, 753.576
223.546, 752
222.273, 751.576
217.546, 750
212.017, 748.157
205.774, 746.076
205.581, 746.012
205.411, 745.955
205.123, 745.859
204.822, 745.759
204.532, 745.662
204.114, 745.523
202.582, 745.012
202.37, 744.941
201.485, 744.646
201.379, 744.611
200.794, 744.416
200.126, 744.193
200.07, 744.175
199.416, 743.957
199.195, 743.883
197.758, 743.404
197.28, 743.245
196.972, 743.142
196.867, 743.107
195.97, 742.808
192.571, 741.675
180.393, 737.616
179.777, 737.41
179.104, 737.186
178.684, 737.046
177.683, 736.712
0, 735.281
0, 330
2300, 329.864
2300, 738.23
2246.57, 739.067
2243.38, 739.234
2237.66, 739.488
2236.06, 739.552
2228.45, 739.866
2227.6, 739.905
2224.96, 740
2223.17, 740.005
2222.91, 740.007
2220.2, 740.014
2219.67, 740.014
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External Boundary

2212.87, 740.232
2205.39, 740.356
2197.23, 740.483
2193.85, 740.574
2186.16, 740.695
2184.12, 740.751
2173.86, 743.268
2159.21, 746.831
2152.58, 748.429
2136.66, 752.288
2133.09, 753.144
2130.67, 753.722
2128.9, 754.137
2118.44, 756.605
2115.88, 757.214
2112.57, 758
2110.94, 758.385
2109.47, 758.729
2106.6, 759.395
2105.52, 759.642
2103.96, 760
2102.2, 760.402
2101.25, 760.619
2095.2, 762
2092.07, 762.714
2091.21, 762.906
2090.82, 762.992
2090.04, 763.165
2089.21, 763.348
2087.8, 763.655
2086.22, 764
2081.11, 764
2080.83, 764
2071.8, 762.725
2068.87, 762
2062.14, 760.334
2060.79, 760
2055.71, 758.743
2053.39, 758.173
2052.69, 758
2051.46, 757.69
2050.07, 757.348
2049.83, 757.288
2047.2, 756.637
2046.89, 756.56
2020.89, 750.238
2018.62, 749.686
2006.76, 746.88
2004.23, 746.282
1997.83, 744.822
1995.37, 744.264
1991.58, 743.44
1989.28, 742.939
1986.9, 742.454
1984.74, 742.012
1983.22, 741.722
1982.37, 741.56
1981.18, 741.335
1980.18, 741.16
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1978.26, 740.826
1976.28, 740.516
1975.78, 740.438
1973.88, 740.177
1973.61, 740.14
1971.91, 739.942
1971.78, 739.934
1971.67, 739.928
1970.03, 739.874
1969.97, 739.872
1966.4, 739.837
1962.15, 739.979
1962.12, 739.978
1960.65, 739.995
1960.65, 739.995
1960.64, 739.995
1958.84, 739.961
1958.8, 739.962
1955.97, 739.894
1955.8, 739.899
1952.02, 739.831
1947.2, 739.799
1942.5, 739.789
1940.44, 740
1939.92, 740.009
1935.35, 740.008
1934.96, 740.008
1930.81, 740.006
1930.4, 740.007
1927.26, 740.005
1923.77, 740.001
1923.7, 740.001
1923.26, 740
1923.21, 740
1920.59, 740.087
1917.66, 740.181
1916.72, 740.203
1915.68, 740.226
1898.08, 740.833
1892.28, 741.057
1847.51, 742
1841.58, 742.146
1841.29, 742.151
1840.84, 742.154
1840.05, 742.158
1838.74, 742.163
1826.34, 742.37
1814.92, 742.579
1800.98, 742.614
1792.37, 742.721
1787.88, 742.786
1779.33, 742.929
1773.39, 742.943
1773.36, 742.944
1769.62, 743.777
1768.75, 744
1768.54, 744.035
1766.72, 744.351
1766.68, 744.366
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1766.61, 744.388
1766.59, 744.396
1766.25, 744.508
1766.18, 744.534
1766.15, 744.543
1766.11, 744.554
1766.11, 744.557
1765.72, 744.685
1765.58, 744.732
1765.48, 744.767
1765.46, 744.772
1765.43, 744.781
1765.41, 744.79
1765.39, 744.795
1765.38, 744.799
1765.36, 744.806
1765.35, 744.809
1765.3, 744.824
1765.3, 744.826
1765.29, 744.828
1765.27, 744.835
1765.27, 744.837
1765.25, 744.842
1765.24, 744.845
1765.23, 744.848
1763.77, 745.335
1760.89, 745.278
1733.77, 744.737
1728.36, 742.936
1724.77, 741.738
1718.76, 741.738
1714.77, 741.738
1709.37, 743.539
1705.77, 744.739
1703.67, 744.781
1695.56, 744.943
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Material Boundary

371.139, 747.994
371.563, 747.853
384.979, 743.38
385.911, 743.07
390.102, 741.672
392.178, 740.98
393.625, 740.498
395.889, 739.743
404.687, 736.81
418.13, 732.329
426.507, 729.536
447.096, 722.672
507.505, 702.534
563.515, 683.862
563.605, 683.831
563.976, 683.705
564.036, 683.685
564.179, 683.637
564.311, 683.592
564.361, 683.575
564.491, 683.575
564.857, 683.576
586.189, 683.61
626.363, 684
698.374, 684.674
703.436, 684.721
840.146, 686
1002.59, 687.5
1031.85, 687.778
1056.47, 688
1070.79, 688.133
1076.9, 688.19
1113.49, 688.53
1198.73, 689.322
1487.03, 692
1546.99, 692.557
1550.33, 693.668
1688.75, 739.809
1696.74, 742.47
1703.25, 744.639
1703.64, 744.772
1703.65, 744.774
1703.66, 744.776
1703.67, 744.781
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Material Boundary

371.563, 747.853
386.035, 748.141
390.055, 746.801
398.858, 743.867
399.741, 743.572
406.921, 741.178
409.057, 740.466
417.336, 737.706
429.767, 733.562
437.517, 730.978
447.048, 727.801
513.014, 705.81
558.684, 690.525
562.742, 689.207
564.035, 689.194
567.392, 689.194
591.838, 689.21
626.364, 689.21
695.699, 689.663
697.255, 689.673
736.378, 689.929
748.11, 690.039
840.147, 690.9
877.73, 691.247
1002.59, 692.4
1030.76, 692.667
1031.85, 692.678
1033.44, 692.692
1033.47, 692.692
1056.47, 692.9
1104.66, 693.348
1147.07, 693.742
1212.44, 694.349
1487.04, 696.9
1532.11, 697.319
1546.04, 697.45
1546.34, 697.453
1550.38, 698.797
1653.06, 733.024
1688.78, 744.929
1695.55, 744.793
1703.25, 744.639
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Material Boundary

369.041, 747.954
369.564, 747.963
371.196, 747.996
378.927, 748.15
379.447, 748.16
386.057, 748.292
386.203, 748.286
389.631, 748.157
390.102, 748
402.215, 743.962
403.086, 743.672
410.125, 741.325
412.226, 740.625
420.368, 737.91
432.54, 733.852
440.132, 731.322
447.096, 729
503.929, 710.053
539.503, 697.951
558.611, 691.762
558.865, 691.679
562.929, 690.36
564.036, 690.348
567.84, 690.349
591.835, 690.364
623.213, 690.364
626.363, 690.364
694.207, 690.807
696.794, 690.824
748.23, 691.161
758.969, 691.241
840.146, 692
840.75, 692.006
878.605, 692.355
1002.59, 693.5
1031.66, 693.776
1031.69, 693.776
1031.85, 693.778
1056.47, 694
1104.1, 694.443
1146.52, 694.837
1211.99, 695.445
1271.75, 696
1271.77, 696
1289.59, 696.166
1484.09, 698.02
1487.03, 698.047
1488.81, 698.064
1546.16, 698.605
1550.33, 699.993
1555.18, 701.611
1578.23, 709.294
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Material Boundary

386.057, 748.292
390.102, 746.943
398.905, 744.009
399.789, 743.714
406.969, 741.321
409.105, 740.609
417.384, 737.849
429.814, 733.705
437.565, 731.121
447.096, 727.943
513.062, 705.952
558.73, 690.668
562.767, 689.357
564.036, 689.344
567.392, 689.344
591.838, 689.36
626.363, 689.36
695.698, 689.813
697.254, 689.823
736.377, 690.079
748.109, 690.189
840.146, 691.05
877.729, 691.397
1002.59, 692.55
1030.76, 692.817
1031.85, 692.828
1033.44, 692.842
1033.47, 692.842
1056.47, 693.05
1104.66, 693.498
1147.07, 693.892
1212.44, 694.499
1487.03, 697.05
1532.11, 697.469
1546.04, 697.6
1546.32, 697.603
1550.33, 698.939
1653.01, 733.166
1688.75, 745.08

15/23

Tuesday, January 26, 2021B-B_inter_east_ST



Material Boundary

378.927, 748.15
386.841, 750.704
390.794, 751.693
391.025, 751.751
391.998, 751.994
392.991, 752.242
394.005, 752.495
395.042, 752.754
396.101, 753.019
397.183, 753.289
398.289, 753.566
399.521, 753.875
412.966, 757.235
447.787, 765.936
564.727, 795.159
627.055, 810.743
685.799, 825.43
713.413, 832.333
737.4, 838.33
760.264, 844.046
782.078, 849.5
802.913, 854.709
822.833, 859.689
840.838, 864.191
841.905, 864.458
860.28, 869.051
877.824, 873.437
912.579, 882.124
912.983, 882.164
913.393, 882.205
922.986, 883.164
923.806, 883.246
942.991, 885.164
943.81, 885.246
962.997, 887.164
963.813, 887.246
983.002, 889.164
983.816, 889.246
1002.87, 891.15
1003.01, 891.164
1004.04, 891.267
1022.87, 893.15
1024.07, 893.15
1025.72, 893.15
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Material Boundary

379.447, 748.16
386.882, 750.56
390.83, 751.547
391.061, 751.605
392.034, 751.848
393.027, 752.096
394.042, 752.35
395.078, 752.609
396.137, 752.873
397.22, 753.144
398.326, 753.42
399.558, 753.729
413.002, 757.089
447.823, 765.791
564.764, 795.013
627.091, 810.598
685.835, 825.284
713.449, 832.187
737.436, 838.184
760.301, 843.901
782.115, 849.354
802.949, 854.563
822.869, 859.544
840.874, 864.045
841.942, 864.312
860.317, 868.905
877.86, 873.291
912.605, 881.976
912.998, 882.015
913.408, 882.056
923, 883.015
923.821, 883.097
943.006, 885.015
943.825, 885.097
963.012, 887.015
963.828, 887.096
983.017, 889.015
983.831, 889.096
1002.88, 891.001
1003.02, 891.015
1004.05, 891.118
1022.87, 893
1024.07, 893
1026.16, 893
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Material Boundary

386.057, 748.292
387.433, 748.636
391.315, 749.607
391.546, 749.665
392.519, 749.908
393.512, 750.156
394.527, 750.409
395.563, 750.668
396.622, 750.933
397.705, 751.204
398.812, 751.48
400.043, 751.789
413.487, 755.149
448.308, 763.851
565.249, 793.073
627.576, 808.658
686.32, 823.344
713.934, 830.247
737.922, 836.244
760.786, 841.96
782.6, 847.414
803.434, 852.623
823.354, 857.603
841.359, 862.105
842.427, 862.372
860.802, 866.965
878.345, 871.351
912.948, 880
913.197, 880.025
913.606, 880.066
923.199, 881.025
924.02, 881.107
943.205, 883.025
944.023, 883.107
963.211, 885.025
964.027, 885.106
983.216, 887.025
984.03, 887.106
1003.08, 889.011
1003.22, 889.025
1004.25, 889.128
1022.97, 891
1024.07, 891
1032, 891

Material Boundary
371.139, 747.994
371.196, 747.996

Scenario-based Entities

Type Coordinates (x,y) Seismic
-2.66e-14, 730.281
178.514, 731.719
180.265, 732.302
180.685, 732.443
181.358, 732.667
181.974, 732.872
194.152, 736.932
197.551, 738.064
198.448, 738.364

Wadsworth Till

Assigned to:
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198.554, 738.399
198.861, 738.501
199.339, 738.661
200.776, 739.14
200.997, 739.213
201.651, 739.431
201.708, 739.45
202.375, 739.673
202.96, 739.868
203.066, 739.903
203.951, 740.198
204.163, 740.269
205.695, 740.779
206.113, 740.918
206.403, 741.015
206.704, 741.116
206.992, 741.211
207.162, 741.268
207.356, 741.333
213.598, 743.414
219.127, 745.257
223.854, 746.832
225.127, 747.257
229.854, 748.832
231.127, 749.257
232.4, 749.681
237.127, 751.257
238.4, 751.681
243.127, 753.257
247.941, 754.861
249.127, 755.257
254.049, 756.897
255.127, 757.257
257.07, 757.904
259.897, 757.906
267.095, 757.918
269.085, 757.256
274.405, 755.485
275.094, 755.256
280.488, 753.46
281.102, 753.256
286.576, 751.434
287.111, 751.256
292.616, 749.424
293.12, 749.256
298.867, 747.343
299.129, 747.256
299.331, 747.189
305.137, 745.256
306.093, 744.938
308.139, 744.257
310.17, 743.58
311.956, 743.54
340.176, 742.974
349.223, 739.958
350.337, 739.956
360.847, 739.955
361.891, 740.301
370.6, 743.203
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Water Table

385.911, 743.07
390.102, 741.672
392.178, 740.98
393.625, 740.498
395.889, 739.743
404.687, 736.81
418.13, 732.329
426.507, 729.536
447.096, 722.672
507.505, 702.534
563.515, 683.862
563.605, 683.831
563.976, 683.705
564.036, 683.685
564.179, 683.637
564.311, 683.592
564.361, 683.575
564.491, 683.575
564.857, 683.576
586.189, 683.61
626.363, 684
698.374, 684.674
703.436, 684.721
840.146, 686
1002.59, 687.5
1031.85, 687.778
1056.47, 688
1070.79, 688.133
1076.9, 688.19
1113.49, 688.53
1198.73, 689.322
1487.03, 692
1546.99, 692.557
1550.33, 693.668
1688.75, 739.809
1689.03, 739.9
1704.21, 739.987
1707.78, 738.796
1713.96, 736.738
1718.76, 736.738
1725.58, 736.737
1729.95, 738.193
1734.63, 739.753
1760.99, 740.279
1763.01, 740.319
1763.33, 740.212
1764.53, 739.813
1764.53, 739.811
1764.57, 739.8
1764.59, 739.79
1764.67, 739.764
1765.01, 739.653
1765.03, 739.645
1765.1, 739.622
1765.5, 739.489
1767.7, 739.105
1767.72, 739.101
1768.46, 738.913
1772.79, 737.949
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1773.36, 737.944
1779.28, 737.93
1787.81, 737.786
1792.3, 737.722
1800.94, 737.614
1814.87, 737.579
1826.26, 737.371
1838.69, 737.163
1840.03, 737.158
1840.81, 737.155
1841.22, 737.151
1841.48, 737.147
1847.4, 737.001
1892.14, 736.059
1897.9, 735.837
1915.54, 735.228
1916.61, 735.205
1917.52, 735.183
1920.42, 735.09
1923.11, 735.001
1923.25, 735
1923.71, 735.001
1923.77, 735.001
1927.27, 735.005
1930.39, 735.007
1930.8, 735.006
1934.96, 735.008
1935.34, 735.008
1939.87, 735.009
1940.15, 735.004
1942.25, 734.789
1947.23, 734.799
1952.08, 734.831
1955.77, 734.898
1955.95, 734.892
1958.79, 734.961
1958.82, 734.96
1960.66, 734.994
1962.1, 734.978
1966.34, 734.837
1970.07, 734.872
1970.19, 734.876
1971.89, 734.933
1972.06, 734.942
1972.35, 734.958
1974.24, 735.179
1974.56, 735.224
1976.51, 735.491
1977.05, 735.576
1979.08, 735.893
1981.03, 736.234
1982.08, 736.415
1983.3, 736.648
1984.15, 736.81
1985.71, 737.106
1987.91, 737.555
1990.31, 738.046
1992.64, 738.554
1996.46, 739.383
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1998.94, 739.947
2005.36, 741.412
2007.91, 742.015
2017.72, 744.335
2019.79, 744.824
2022.07, 745.38
2048.08, 751.704
2048.4, 751.784
2051.03, 752.434
2051.27, 752.494
2052.67, 752.839
2053.9, 753.148
2054.59, 753.317
2056.91, 753.888
2061.99, 755.146
2063.34, 755.481
2070.07, 757.147
2072.75, 757.81
2081.18, 759
2085.68, 759
2086.73, 758.77
2088.14, 758.464
2088.96, 758.282
2089.74, 758.111
2090.12, 758.026
2090.97, 757.836
2094.09, 757.125
2100.14, 755.745
2101.08, 755.528
2102.84, 755.126
2104.41, 754.768
2105.48, 754.523
2108.33, 753.859
2109.8, 753.517
2111.42, 753.135
2114.73, 752.349
2117.29, 751.74
2127.76, 749.27
2129.51, 748.856
2131.93, 748.281
2135.49, 747.427
2151.4, 743.569
2158.03, 741.971
2172.67, 738.411
2183.45, 735.767
2186.05, 735.696
2193.75, 735.575
2197.12, 735.484
2205.31, 735.357
2212.75, 735.233
2219.59, 735.014
2220.19, 735.014
2222.89, 735.007
2223.15, 735.005
2224.86, 735
2227.4, 734.909
2228.23, 734.871
2235.86, 734.556
2237.44, 734.493
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2243.14, 734.24
2246.4, 734.069
2300, 733.229

Piezoline

386.057, 748.292
386.203, 748.286
389.631, 748.157
390.102, 748
402.215, 743.962
403.086, 743.672
410.125, 741.325
412.226, 740.625
420.368, 737.91
432.54, 733.852
440.132, 731.322
447.096, 729
503.929, 710.053
539.503, 697.951
558.611, 691.762
558.865, 691.679
562.929, 690.36
564.036, 690.348
567.84, 690.349
591.835, 690.364
623.213, 690.364
626.363, 690.364
694.207, 690.807
696.794, 690.824
748.23, 691.161
758.969, 691.241
840.146, 692
840.75, 692.006
878.605, 692.355
1002.59, 693.5
1031.66, 693.776
1031.69, 693.776
1031.85, 693.778
1056.47, 694
1104.1, 694.443
1146.52, 694.837
1211.99, 695.445
1271.75, 696
1271.77, 696
1289.59, 696.166
1484.09, 698.02
1487.03, 698.047
1488.81, 698.064
1546.16, 698.605
1555.88, 701.845
1556.2, 700.896
1569.82, 705.436
1578.49, 708.327
1578.54, 708.185

Low Permeable 
Earth Liner

Bottom Liner 
Critical 
Interface - 
Base and 
Sideslopes

LCS Granular 
Drainage Layer

Assigned to:
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1.8501.8501.8501.850

1

1

W

Zion Landfill Site 2 North Expansion: Section B-B' (East Side)
Intermediate Buildout / Global Stability
Circular - Grid Search 
Short Term / Static Conditions 

Method: Janbu corrected
Factor of Safety: 1.850
Center: 1341.704, 989.463
Radius: 360.511
Left Slip Surface Endpoint: 994.294, 893.157
Right Slip Surface Endpoint: 1571.372, 711.576

Phi 
(deg)

Cohesion 
(psf)

Sat. Unit 
Weight (lbs/ft3)

Unit Weight 
(lbs/ft3)

ColorMaterial Name

11.81465130.3121.5Final Cover Soils

21.90130.3121.5Final Cover Critical Interface

3307575Expansion Waste Fill

300130126LCS Granular Drainage Layer

14.945134.1128.2
Bottom Liner Critical Interface - 

Base and Sideslopes

11.81465134.1128.2Low Permeable Earth Liner

11.81465137.8136.6Wadsworth Till

Safety Factor
0.000
0.250
0.500
0.750
1.000
1.250
1.500
1.750
2.000
2.250
2.500
2.750
3.000
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Slide Analysis Information

B-B_inter_east_ST

Project Summary
File Name: B-B_inter_east_ST.slmd
Slide Modeler Version: 9.006
Compute Time: 00h:00m:05.414s
Project Title: SLIDE - An Interactive Slope Stability Program
Date Created: 1/30/2020, 11:59:15 AM

General Settings
Units of Measurement: Imperial Units
Time Units: days
Permeability Units: feet/second
Data Output: Standard
Failure Direction: Left to Right

Analysis Options
Slices Type: Vertical

Analysis Methods Used
Bishop simplified
GLE/Morgenstern-Price with interslice force function 
(Half Sine)
Janbu corrected
Spencer

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes
Create Interslice boundaries at intersections with water 
tables and piezos:

Yes

Initial trial value of FS: 1
Steffensen Iteration: Yes

Groundwater Analysis



Groundwater Method: Water Surfaces
Pore Fluid Unit Weight [lbs/ft3]: 62.4
Use negative pore pressure cutoff: Yes
Maximum negative pore pressure [psf]: 0
Advanced Groundwater Method: None

Random Numbers
Pseudo-random Seed: 10116
Random Number Generation Method: Park and Miller v.3

Surface Options
Surface Type: Circular
Search Method: Grid Search
Radius Increment: 10
Composite Surfaces: Disabled
Reverse Curvature: Invalid Surfaces
Minimum Elevation: Not Defined
Minimum Depth: Not Defined
Minimum Area: Not Defined
Minimum Weight: Not Defined

Seismic Loading
Advanced seismic analysis: No
Staged pseudostatic analysis: No

Materials
Final Cover Soils

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 1465
Friction Angle [deg] 11.8
Water Surface None
Ru Value 0
Final Cover Critical Interface

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
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Cohesion [psf] 0
Friction Angle [deg] 21.9
Water Surface None
Ru Value 0
Expansion Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 33
Water Surface None
Ru Value 0
LCS Granular Drainage Layer

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 126
Saturated Unit Weight [lbs/ft3] 130
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface Piezometric Line 1
Hu Value 1
Bottom Liner Critical Interface - Base and Sideslopes

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 45
Friction Angle [deg] 14.9
Water Surface Piezometric Line 1
Hu Value 1
Low Permeable Earth Liner

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 1465
Friction Angle [deg] 11.8
Water Surface Piezometric Line 1
Hu Value 1
Wadsworth Till

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 136.6
Saturated Unit Weight [lbs/ft3] 137.8
Cohesion [psf] 1465
Friction Angle [deg] 11.8
Water Surface Water Table
Hu Value 1
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Global Minimums
Method: bishop simplified

FS 1.976480
Center: 1227.976, 1245.266
Radius: 403.573
Left Slip Surface Endpoint: 1038.996, 888.674
Right Slip Surface Endpoint: 1165.690, 846.528
Resisting Moment: 9.27754e+06 lb-ft
Driving Moment: 4.69397e+06 lb-ft
Total Slice Area: 495.404 ft2
Surface Horizontal Width: 126.694 ft
Surface Average Height: 3.91026 ft

Method: janbu corrected

FS 1.850490
Center: 1341.704, 989.463
Radius: 360.511
Left Slip Surface Endpoint: 994.294, 893.157
Right Slip Surface Endpoint: 1571.372, 711.576
Resisting Horizontal Force: 2.253e+06 lb
Driving Horizontal Force: 1.21752e+06 lb
Total Slice Area: 72867.6 ft2
Surface Horizontal Width: 577.078 ft
Surface Average Height: 126.27 ft

Method: spencer

FS 1.940670
Center: 1357.951, 1053.414
Radius: 407.705
Left Slip Surface Endpoint: 983.533, 892.081
Right Slip Surface Endpoint: 1577.156, 709.652
Resisting Moment: 9.52647e+08 lb-ft
Driving Moment: 4.90886e+08 lb-ft
Resisting Horizontal Force: 2.04125e+06 lb
Driving Horizontal Force: 1.05183e+06 lb
Total Slice Area: 66038.9 ft2
Surface Horizontal Width: 593.624 ft
Surface Average Height: 111.247 ft

Method: gle/morgenstern-price
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FS 1.933010
Center: 1357.951, 1074.730
Radius: 420.574
Left Slip Surface Endpoint: 979.311, 891.659
Right Slip Surface Endpoint: 1570.553, 711.849
Resisting Moment: 9.44916e+08 lb-ft
Driving Moment: 4.88831e+08 lb-ft
Resisting Horizontal Force: 1.97787e+06 lb
Driving Horizontal Force: 1.02321e+06 lb
Total Slice Area: 62422 ft2
Surface Horizontal Width: 591.241 ft
Surface Average Height: 105.578 ft

Valid and Invalid Surfaces
Method: bishop simplified

Number of Valid Surfaces: 3990
Number of Invalid Surfaces: 817

Error Codes
Error Code -103 reported for 11 surfaces
Error Code -110 reported for 368 surfaces
Error Code -112 reported for 172 surfaces
Error Code -114 reported for 266 surfaces

Method: janbu corrected

Number of Valid Surfaces: 4005
Number of Invalid Surfaces: 802

Error Codes
Error Code -103 reported for 11 surfaces
Error Code -108 reported for 2 surfaces
Error Code -110 reported for 368 surfaces
Error Code -112 reported for 155 surfaces
Error Code -114 reported for 266 surfaces

Method: spencer

Number of Valid Surfaces: 3977
Number of Invalid Surfaces: 830

Error Codes
Error Code -103 reported for 11 surfaces
Error Code -108 reported for 2 surfaces
Error Code -110 reported for 368 surfaces
Error Code -111 reported for 8 surfaces
Error Code -112 reported for 175 surfaces
Error Code -114 reported for 266 surfaces

Method: gle/morgenstern-price
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Number of Valid Surfaces: 3982
Number of Invalid Surfaces: 825

Error Codes
Error Code -103 reported for 11 surfaces
Error Code -108 reported for 2 surfaces
Error Code -110 reported for 368 surfaces
Error Code -111 reported for 2 surfaces
Error Code -112 reported for 176 surfaces
Error Code -114 reported for 266 surfaces

Error Code Descriptions

The following errors were encountered during the computation:
-103 = Two surface / slope intersections, but one or more surface / nonslope external polygon  
intersections lie between them. This usually occurs when the slip surface extends past the  
bottom of the soil region, but may also occur on a benched slope model with two sets of Slope  
Limits.
-108 = Total driving moment or total driving force < 0.1. This is to limit the calculation of  
extremely high safety factors if the driving force is very small (0.1 is an arbitrary number).
-110 = The water table or a piezoline does not span the slip region for a given slip surface,  
when Water Surfaces is specified as the method of pore pressure calculation. If this error occurs,  
check that the water table or piezoline(s) span the appropriate soil cells.
-111 = safety factor equation did not converge
-112 = The coefficient M-Alpha = cos(alpha)(1+tan(alpha)tan(phi)/F) < 0.2 for the final iteration  
of the safety factor calculation. This screens out some slip surfaces which may not be valid in  
the context of the analysis, in particular, deep seated slip surfaces with many high negative base  
angle slices in the passive zone.
-114 = Surface with Reverse Curvature.

Entity Information
Circ - thin layers

Shared Entities

Type Coordinates (x,y)
1688.75, 745.08
1685.18, 744.943
1685.18, 744.943
1685.16, 744.936
1685.16, 744.935
1685.15, 744.933
1685.14, 744.929
1685.08, 744.911
1664.79, 738.147
1578.23, 709.294
1032, 891
1026.16, 893
1025.72, 893.15
1018.58, 895.585
1003.75, 894.103
1002.72, 894
1002.59, 893.986
983.533, 892.081
982.719, 892
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963.529, 890.082
962.713, 890
943.526, 888.082
942.708, 888
923.523, 886.082
922.702, 886
913.109, 885.041
912.699, 885
912.114, 884.941
912.089, 884.939
877.133, 876.202
859.589, 871.816
841.214, 867.222
840.146, 866.956
822.141, 862.454
802.222, 857.474
781.387, 852.265
759.573, 846.811
736.709, 841.095
712.721, 835.098
685.108, 828.195
626.363, 813.508
564.036, 797.924
447.096, 768.701
412.275, 760
398.83, 756.64
397.597, 756.33
396.492, 756.054
395.41, 755.784
394.351, 755.519
393.315, 755.26
392.3, 755.007
391.307, 754.759
390.334, 754.516
390.102, 754.458
386.057, 753.446
369.041, 747.954
360.315, 745.046
360.041, 744.955
350.343, 744.956
350.039, 744.956
341.31, 747.867
341.038, 747.958
312.062, 748.539
311.035, 748.562
309.721, 749
307.672, 749.682
306.716, 750
300.91, 751.933
300.708, 752
300.446, 752.087
294.699, 754
294.195, 754.168
288.69, 756
288.155, 756.178
282.681, 758
282.067, 758.204
276.673, 760
275.984, 760.229
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270.664, 762
267.902, 762.919
259.888, 762.906
256.257, 762.904
253.546, 762
252.468, 761.641
247.546, 760
246.36, 759.605
241.546, 758
236.819, 756.424
235.546, 756
230.819, 754.424
229.546, 754
228.273, 753.576
223.546, 752
222.273, 751.576
217.546, 750
212.017, 748.157
205.774, 746.076
205.581, 746.012
205.411, 745.955
205.123, 745.859
204.822, 745.759
204.532, 745.662
204.114, 745.523
202.582, 745.012
202.37, 744.941
201.485, 744.646
201.379, 744.611
200.794, 744.416
200.126, 744.193
200.07, 744.175
199.416, 743.957
199.195, 743.883
197.758, 743.404
197.28, 743.245
196.972, 743.142
196.867, 743.107
195.97, 742.808
192.571, 741.675
180.393, 737.616
179.777, 737.41
179.104, 737.186
178.684, 737.046
177.683, 736.712
0, 735.281
0, 330
2300, 329.864
2300, 738.23
2246.57, 739.067
2243.38, 739.234
2237.66, 739.488
2236.06, 739.552
2228.45, 739.866
2227.6, 739.905
2224.96, 740
2223.17, 740.005
2222.91, 740.007
2220.2, 740.014
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External Boundary

2219.67, 740.014
2212.87, 740.232
2205.39, 740.356
2197.23, 740.483
2193.85, 740.574
2186.16, 740.695
2184.12, 740.751
2173.86, 743.268
2159.21, 746.831
2152.58, 748.429
2136.66, 752.288
2133.09, 753.144
2130.67, 753.722
2128.9, 754.137
2118.44, 756.605
2115.88, 757.214
2112.57, 758
2110.94, 758.385
2109.47, 758.729
2106.6, 759.395
2105.52, 759.642
2103.96, 760
2102.2, 760.402
2101.25, 760.619
2095.2, 762
2092.07, 762.714
2091.21, 762.906
2090.82, 762.992
2090.04, 763.165
2089.21, 763.348
2087.8, 763.655
2086.22, 764
2081.11, 764
2080.83, 764
2071.8, 762.725
2068.87, 762
2062.14, 760.334
2060.79, 760
2055.71, 758.743
2053.39, 758.173
2052.69, 758
2051.46, 757.69
2050.07, 757.348
2049.83, 757.288
2047.2, 756.637
2046.89, 756.56
2020.89, 750.238
2018.62, 749.686
2006.76, 746.88
2004.23, 746.282
1997.83, 744.822
1995.37, 744.264
1991.58, 743.44
1989.28, 742.939
1986.9, 742.454
1984.74, 742.012
1983.22, 741.722
1982.37, 741.56
1981.18, 741.335
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1980.18, 741.16
1978.26, 740.826
1976.28, 740.516
1975.78, 740.438
1973.88, 740.177
1973.61, 740.14
1971.91, 739.942
1971.78, 739.934
1971.67, 739.928
1970.03, 739.874
1969.97, 739.872
1966.4, 739.837
1962.15, 739.979
1962.12, 739.978
1960.65, 739.995
1960.65, 739.995
1960.64, 739.995
1958.84, 739.961
1958.8, 739.962
1955.97, 739.894
1955.8, 739.899
1952.02, 739.831
1947.2, 739.799
1942.5, 739.789
1940.44, 740
1939.92, 740.009
1935.35, 740.008
1934.96, 740.008
1930.81, 740.006
1930.4, 740.007
1927.26, 740.005
1923.77, 740.001
1923.7, 740.001
1923.26, 740
1923.21, 740
1920.59, 740.087
1917.66, 740.181
1916.72, 740.203
1915.68, 740.226
1898.08, 740.833
1892.28, 741.057
1847.51, 742
1841.58, 742.146
1841.29, 742.151
1840.84, 742.154
1840.05, 742.158
1838.74, 742.163
1826.34, 742.37
1814.92, 742.579
1800.98, 742.614
1792.37, 742.721
1787.88, 742.786
1779.33, 742.929
1773.39, 742.943
1773.36, 742.944
1769.62, 743.777
1768.75, 744
1768.54, 744.035
1766.72, 744.351
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1766.68, 744.366
1766.61, 744.388
1766.59, 744.396
1766.25, 744.508
1766.18, 744.534
1766.15, 744.543
1766.11, 744.554
1766.11, 744.557
1765.72, 744.685
1765.58, 744.732
1765.48, 744.767
1765.46, 744.772
1765.43, 744.781
1765.41, 744.79
1765.39, 744.795
1765.38, 744.799
1765.36, 744.806
1765.35, 744.809
1765.3, 744.824
1765.3, 744.826
1765.29, 744.828
1765.27, 744.835
1765.27, 744.837
1765.25, 744.842
1765.24, 744.845
1765.23, 744.848
1763.77, 745.335
1760.89, 745.278
1733.77, 744.737
1728.36, 742.936
1724.77, 741.738
1718.76, 741.738
1714.77, 741.738
1709.37, 743.539
1705.77, 744.739
1703.67, 744.781
1695.56, 744.943
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Material Boundary

371.139, 747.994
371.563, 747.853
384.979, 743.38
385.911, 743.07
390.102, 741.672
392.178, 740.98
393.625, 740.498
395.889, 739.743
404.687, 736.81
418.13, 732.329
426.507, 729.536
447.096, 722.672
507.505, 702.534
563.515, 683.862
563.605, 683.831
563.976, 683.705
564.036, 683.685
564.179, 683.637
564.311, 683.592
564.361, 683.575
564.491, 683.575
564.857, 683.576
586.189, 683.61
626.363, 684
698.374, 684.674
703.436, 684.721
840.146, 686
1002.59, 687.5
1031.85, 687.778
1056.47, 688
1070.79, 688.133
1076.9, 688.19
1113.49, 688.53
1198.73, 689.322
1487.03, 692
1546.99, 692.557
1550.33, 693.668
1688.75, 739.809
1696.74, 742.47
1703.25, 744.639
1703.64, 744.772
1703.65, 744.774
1703.66, 744.776
1703.67, 744.781
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Material Boundary

371.563, 747.853
386.035, 748.141
390.055, 746.801
398.858, 743.867
399.741, 743.572
406.921, 741.178
409.057, 740.466
417.336, 737.706
429.767, 733.562
437.517, 730.978
447.048, 727.801
513.014, 705.81
558.684, 690.525
562.742, 689.207
564.035, 689.194
567.392, 689.194
591.838, 689.21
626.364, 689.21
695.699, 689.663
697.255, 689.673
736.378, 689.929
748.11, 690.039
840.147, 690.9
877.73, 691.247
1002.59, 692.4
1030.76, 692.667
1031.85, 692.678
1033.44, 692.692
1033.47, 692.692
1056.47, 692.9
1104.66, 693.348
1147.07, 693.742
1212.44, 694.349
1487.04, 696.9
1532.11, 697.319
1546.04, 697.45
1546.34, 697.453
1550.38, 698.797
1653.06, 733.024
1688.78, 744.929
1695.55, 744.793
1703.25, 744.639
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Material Boundary

369.041, 747.954
369.564, 747.963
371.196, 747.996
378.927, 748.15
379.447, 748.16
386.057, 748.292
386.203, 748.286
389.631, 748.157
390.102, 748
402.215, 743.962
403.086, 743.672
410.125, 741.325
412.226, 740.625
420.368, 737.91
432.54, 733.852
440.132, 731.322
447.096, 729
503.929, 710.053
539.503, 697.951
558.611, 691.762
558.865, 691.679
562.929, 690.36
564.036, 690.348
567.84, 690.349
591.835, 690.364
623.213, 690.364
626.363, 690.364
694.207, 690.807
696.794, 690.824
748.23, 691.161
758.969, 691.241
840.146, 692
840.75, 692.006
878.605, 692.355
1002.59, 693.5
1031.66, 693.776
1031.69, 693.776
1031.85, 693.778
1056.47, 694
1104.1, 694.443
1146.52, 694.837
1211.99, 695.445
1271.75, 696
1271.77, 696
1289.59, 696.166
1484.09, 698.02
1487.03, 698.047
1488.81, 698.064
1546.16, 698.605
1550.33, 699.993
1555.18, 701.611
1578.23, 709.294
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Material Boundary

386.057, 748.292
390.102, 746.943
398.905, 744.009
399.789, 743.714
406.969, 741.321
409.105, 740.609
417.384, 737.849
429.814, 733.705
437.565, 731.121
447.096, 727.943
513.062, 705.952
558.73, 690.668
562.767, 689.357
564.036, 689.344
567.392, 689.344
591.838, 689.36
626.363, 689.36
695.698, 689.813
697.254, 689.823
736.377, 690.079
748.109, 690.189
840.146, 691.05
877.729, 691.397
1002.59, 692.55
1030.76, 692.817
1031.85, 692.828
1033.44, 692.842
1033.47, 692.842
1056.47, 693.05
1104.66, 693.498
1147.07, 693.892
1212.44, 694.499
1487.03, 697.05
1532.11, 697.469
1546.04, 697.6
1546.32, 697.603
1550.33, 698.939
1653.01, 733.166
1688.75, 745.08
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Material Boundary

378.927, 748.15
386.841, 750.704
390.794, 751.693
391.025, 751.751
391.998, 751.994
392.991, 752.242
394.005, 752.495
395.042, 752.754
396.101, 753.019
397.183, 753.289
398.289, 753.566
399.521, 753.875
412.966, 757.235
447.787, 765.936
564.727, 795.159
627.055, 810.743
685.799, 825.43
713.413, 832.333
737.4, 838.33
760.264, 844.046
782.078, 849.5
802.913, 854.709
822.833, 859.689
840.838, 864.191
841.905, 864.458
860.28, 869.051
877.824, 873.437
912.579, 882.124
912.983, 882.164
913.393, 882.205
922.986, 883.164
923.806, 883.246
942.991, 885.164
943.81, 885.246
962.997, 887.164
963.813, 887.246
983.002, 889.164
983.816, 889.246
1002.87, 891.15
1003.01, 891.164
1004.04, 891.267
1022.87, 893.15
1024.07, 893.15
1025.72, 893.15
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Material Boundary

379.447, 748.16
386.882, 750.56
390.83, 751.547
391.061, 751.605
392.034, 751.848
393.027, 752.096
394.042, 752.35
395.078, 752.609
396.137, 752.873
397.22, 753.144
398.326, 753.42
399.558, 753.729
413.002, 757.089
447.823, 765.791
564.764, 795.013
627.091, 810.598
685.835, 825.284
713.449, 832.187
737.436, 838.184
760.301, 843.901
782.115, 849.354
802.949, 854.563
822.869, 859.544
840.874, 864.045
841.942, 864.312
860.317, 868.905
877.86, 873.291
912.605, 881.976
912.998, 882.015
913.408, 882.056
923, 883.015
923.821, 883.097
943.006, 885.015
943.825, 885.097
963.012, 887.015
963.828, 887.096
983.017, 889.015
983.831, 889.096
1002.88, 891.001
1003.02, 891.015
1004.05, 891.118
1022.87, 893
1024.07, 893
1026.16, 893
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Material Boundary

386.057, 748.292
387.433, 748.636
391.315, 749.607
391.546, 749.665
392.519, 749.908
393.512, 750.156
394.527, 750.409
395.563, 750.668
396.622, 750.933
397.705, 751.204
398.812, 751.48
400.043, 751.789
413.487, 755.149
448.308, 763.851
565.249, 793.073
627.576, 808.658
686.32, 823.344
713.934, 830.247
737.922, 836.244
760.786, 841.96
782.6, 847.414
803.434, 852.623
823.354, 857.603
841.359, 862.105
842.427, 862.372
860.802, 866.965
878.345, 871.351
912.948, 880
913.197, 880.025
913.606, 880.066
923.199, 881.025
924.02, 881.107
943.205, 883.025
944.023, 883.107
963.211, 885.025
964.027, 885.106
983.216, 887.025
984.03, 887.106
1003.08, 889.011
1003.22, 889.025
1004.25, 889.128
1022.97, 891
1024.07, 891
1032, 891

Material Boundary
371.139, 747.994
371.196, 747.996

Scenario-based Entities

Type Coordinates (x,y) Static
-2.66e-14, 730.281
178.514, 731.719
180.265, 732.302
180.685, 732.443
181.358, 732.667
181.974, 732.872
194.152, 736.932
197.551, 738.064
198.448, 738.364

Wadsworth Till

Assigned to:
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198.554, 738.399
198.861, 738.501
199.339, 738.661
200.776, 739.14
200.997, 739.213
201.651, 739.431
201.708, 739.45
202.375, 739.673
202.96, 739.868
203.066, 739.903
203.951, 740.198
204.163, 740.269
205.695, 740.779
206.113, 740.918
206.403, 741.015
206.704, 741.116
206.992, 741.211
207.162, 741.268
207.356, 741.333
213.598, 743.414
219.127, 745.257
223.854, 746.832
225.127, 747.257
229.854, 748.832
231.127, 749.257
232.4, 749.681
237.127, 751.257
238.4, 751.681
243.127, 753.257
247.941, 754.861
249.127, 755.257
254.049, 756.897
255.127, 757.257
257.07, 757.904
259.897, 757.906
267.095, 757.918
269.085, 757.256
274.405, 755.485
275.094, 755.256
280.488, 753.46
281.102, 753.256
286.576, 751.434
287.111, 751.256
292.616, 749.424
293.12, 749.256
298.867, 747.343
299.129, 747.256
299.331, 747.189
305.137, 745.256
306.093, 744.938
308.139, 744.257
310.17, 743.58
311.956, 743.54
340.176, 742.974
349.223, 739.958
350.337, 739.956
360.847, 739.955
361.891, 740.301
370.6, 743.203
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Water Table

385.911, 743.07
390.102, 741.672
392.178, 740.98
393.625, 740.498
395.889, 739.743
404.687, 736.81
418.13, 732.329
426.507, 729.536
447.096, 722.672
507.505, 702.534
563.515, 683.862
563.605, 683.831
563.976, 683.705
564.036, 683.685
564.179, 683.637
564.311, 683.592
564.361, 683.575
564.491, 683.575
564.857, 683.576
586.189, 683.61
626.363, 684
698.374, 684.674
703.436, 684.721
840.146, 686
1002.59, 687.5
1031.85, 687.778
1056.47, 688
1070.79, 688.133
1076.9, 688.19
1113.49, 688.53
1198.73, 689.322
1487.03, 692
1546.99, 692.557
1550.33, 693.668
1688.75, 739.809
1689.03, 739.9
1704.21, 739.987
1707.78, 738.796
1713.96, 736.738
1718.76, 736.738
1725.58, 736.737
1729.95, 738.193
1734.63, 739.753
1760.99, 740.279
1763.01, 740.319
1763.33, 740.212
1764.53, 739.813
1764.53, 739.811
1764.57, 739.8
1764.59, 739.79
1764.67, 739.764
1765.01, 739.653
1765.03, 739.645
1765.1, 739.622
1765.5, 739.489
1767.7, 739.105
1767.72, 739.101
1768.46, 738.913
1772.79, 737.949
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1773.36, 737.944
1779.28, 737.93
1787.81, 737.786
1792.3, 737.722
1800.94, 737.614
1814.87, 737.579
1826.26, 737.371
1838.69, 737.163
1840.03, 737.158
1840.81, 737.155
1841.22, 737.151
1841.48, 737.147
1847.4, 737.001
1892.14, 736.059
1897.9, 735.837
1915.54, 735.228
1916.61, 735.205
1917.52, 735.183
1920.42, 735.09
1923.11, 735.001
1923.25, 735
1923.71, 735.001
1923.77, 735.001
1927.27, 735.005
1930.39, 735.007
1930.8, 735.006
1934.96, 735.008
1935.34, 735.008
1939.87, 735.009
1940.15, 735.004
1942.25, 734.789
1947.23, 734.799
1952.08, 734.831
1955.77, 734.898
1955.95, 734.892
1958.79, 734.961
1958.82, 734.96
1960.66, 734.994
1962.1, 734.978
1966.34, 734.837
1970.07, 734.872
1970.19, 734.876
1971.89, 734.933
1972.06, 734.942
1972.35, 734.958
1974.24, 735.179
1974.56, 735.224
1976.51, 735.491
1977.05, 735.576
1979.08, 735.893
1981.03, 736.234
1982.08, 736.415
1983.3, 736.648
1984.15, 736.81
1985.71, 737.106
1987.91, 737.555
1990.31, 738.046
1992.64, 738.554
1996.46, 739.383
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1998.94, 739.947
2005.36, 741.412
2007.91, 742.015
2017.72, 744.335
2019.79, 744.824
2022.07, 745.38
2048.08, 751.704
2048.4, 751.784
2051.03, 752.434
2051.27, 752.494
2052.67, 752.839
2053.9, 753.148
2054.59, 753.317
2056.91, 753.888
2061.99, 755.146
2063.34, 755.481
2070.07, 757.147
2072.75, 757.81
2081.18, 759
2085.68, 759
2086.73, 758.77
2088.14, 758.464
2088.96, 758.282
2089.74, 758.111
2090.12, 758.026
2090.97, 757.836
2094.09, 757.125
2100.14, 755.745
2101.08, 755.528
2102.84, 755.126
2104.41, 754.768
2105.48, 754.523
2108.33, 753.859
2109.8, 753.517
2111.42, 753.135
2114.73, 752.349
2117.29, 751.74
2127.76, 749.27
2129.51, 748.856
2131.93, 748.281
2135.49, 747.427
2151.4, 743.569
2158.03, 741.971
2172.67, 738.411
2183.45, 735.767
2186.05, 735.696
2193.75, 735.575
2197.12, 735.484
2205.31, 735.357
2212.75, 735.233
2219.59, 735.014
2220.19, 735.014
2222.89, 735.007
2223.15, 735.005
2224.86, 735
2227.4, 734.909
2228.23, 734.871
2235.86, 734.556
2237.44, 734.493
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2243.14, 734.24
2246.4, 734.069
2300, 733.229

Piezoline

386.057, 748.292
386.203, 748.286
389.631, 748.157
390.102, 748
402.215, 743.962
403.086, 743.672
410.125, 741.325
412.226, 740.625
420.368, 737.91
432.54, 733.852
440.132, 731.322
447.096, 729
503.929, 710.053
539.503, 697.951
558.611, 691.762
558.865, 691.679
562.929, 690.36
564.036, 690.348
567.84, 690.349
591.835, 690.364
623.213, 690.364
626.363, 690.364
694.207, 690.807
696.794, 690.824
748.23, 691.161
758.969, 691.241
840.146, 692
840.75, 692.006
878.605, 692.355
1002.59, 693.5
1031.66, 693.776
1031.69, 693.776
1031.85, 693.778
1056.47, 694
1104.1, 694.443
1146.52, 694.837
1211.99, 695.445
1271.75, 696
1271.77, 696
1289.59, 696.166
1484.09, 698.02
1487.03, 698.047
1488.81, 698.064
1546.16, 698.605
1555.88, 701.845
1556.2, 700.896
1569.82, 705.436
1578.49, 708.327
1578.54, 708.185

Low Permeable 
Earth Liner

Bottom Liner 
Critical 
Interface - 
Base and 
Sideslopes

LCS Granular 
Drainage Layer

Assigned to:
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SLOPE STABILITY 
SECTION A-A’ – HORIZONTAL EXPANSION (NORTH SLOPE) 

GLOBAL LINER STABILITY ANALYSIS 

COMPLETE BUILD-OUT / FINAL LANDFORM 
BLOCK ANALYSIS OF LINER SYSTEM  

(TRANSLATIONAL SLOPE FAILURE) 



1.7381.7381.7381.738

1

W

Method: Bishop simplified
Factor of Safety: 1.738
Axis Location: 4203.418, 1400.588
Left Slip Surface Endpoint: 3774.393, 881.957
Right Slip Surface Endpoint: 4360.907, 746.190

Zion Landfill Site 2 North Expansion: Section A-A' (North Side)
Complete Buildout / Global Liner Stability
NonCircular - Liner Block Search 
Short Term / Seismic Conditions 

  0.0461

Phi 
(deg)

Cohesion 
(psf)

Sat. Unit Weight 
(lbs/ft3)

Unit Weight 
(lbs/ft3)

ColorMaterial Name

11.81465130.3121.5Final Cover Soils

21.90130.3121.5Final Cover Critical Interface

3307575Expansion Waste Fill

3307575Existing Waste Fill

300130126LCS Granular Drainage Layer

14.945134.1128.2
Bottom Liner Critical Interface - Base and 

Sideslopes

11.81465134.1128.2Low Permeable Earth Liner

11.81465137.8136.6Wadsworth Till
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Slide Analysis Information

A-A_final_north_ST

Project Summary
File Name: A-A_final_north_ST.slmd
Slide Modeler Version: 9.006
Compute Time: 00h:12m:03.634s
Project Title: SLIDE - An Interactive Slope Stability Program
Date Created: 1/30/2020, 11:59:15 AM

General Settings
Units of Measurement: Imperial Units
Time Units: days
Permeability Units: feet/second
Data Output: Standard
Failure Direction: Left to Right

Analysis Options
Slices Type: Vertical

Analysis Methods Used
Bishop simplified
GLE/Morgenstern-Price with interslice force function 
(Half Sine)
Janbu corrected
Spencer

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes
Create Interslice boundaries at intersections with water 
tables and piezos:

Yes

Initial trial value of FS: 1
Steffensen Iteration: Yes

Groundwater Analysis



Groundwater Method: Water Surfaces
Pore Fluid Unit Weight [lbs/ft3]: 62.4
Use negative pore pressure cutoff: Yes
Maximum negative pore pressure [psf]: 0
Advanced Groundwater Method: None

Random Numbers
Pseudo-random Seed: 10116
Random Number Generation Method: Park and Miller v.3

Surface Options
Surface Type: Non-Circular Block Search
Number of Surfaces: 5000
Multiple Groups: Disabled
Pseudo-Random Surfaces: Enabled
Convex Surfaces Only: Disabled
Left Projection Angle (Start Angle) [deg]: 135
Left Projection Angle (End Angle) [deg]: 135
Right Projection Angle (Start Angle) [deg]: 45
Right Projection Angle (End Angle) [deg]: 45
Minimum Elevation: Not Defined
Minimum Depth: Not Defined
Minimum Area: Not Defined
Minimum Weight: Not Defined

Seismic Loading
Advanced seismic analysis: No
Staged pseudostatic analysis: No
Seismic Load Coefficient (Horizontal): 0.0461

Materials
Final Cover Soils

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 1465
Friction Angle [deg] 11.8
Water Surface None
Ru Value 0

2/68

Tuesday, January 26, 2021A-A_final_north_ST



Final Cover Critical Interface

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 0
Friction Angle [deg] 21.9
Water Surface None
Ru Value 0
Expansion Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 33
Water Surface None
Ru Value 0
Existing Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 33
Water Surface None
Ru Value 0
LCS Granular Drainage Layer

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 126
Saturated Unit Weight [lbs/ft3] 130
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface Piezometric Line 1
Hu Value 1
Bottom Liner Critical Interface - Base and Sideslopes

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 45
Friction Angle [deg] 14.9
Water Surface Piezometric Line 1
Hu Value 1
Low Permeable Earth Liner

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
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Cohesion [psf] 1465
Friction Angle [deg] 11.8
Water Surface Piezometric Line 1
Hu Value 1
Wadsworth Till

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 136.6
Saturated Unit Weight [lbs/ft3] 137.8
Cohesion [psf] 1465
Friction Angle [deg] 11.8
Water Surface Water Table
Hu Value 1

Global Minimums
Method: bishop simplified

FS 1.738030
Axis Location: 4203.418, 1400.588
Left Slip Surface Endpoint: 3774.393, 881.957
Right Slip Surface Endpoint: 4360.907, 746.190
Resisting Moment: 1.08098e+09 lb-ft
Driving Moment: 6.2196e+08 lb-ft
Total Slice Area: 52042.4 ft2
Surface Horizontal Width: 586.514 ft
Surface Average Height: 88.7316 ft

Method: janbu corrected

FS 1.760990
Axis Location: 4203.418, 1400.588
Left Slip Surface Endpoint: 3774.393, 881.957
Right Slip Surface Endpoint: 4360.907, 746.190
Resisting Horizontal Force: 1.43568e+06 lb
Driving Horizontal Force: 815273 lb
Total Slice Area: 52042.4 ft2
Surface Horizontal Width: 586.514 ft
Surface Average Height: 88.7316 ft

Method: spencer
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FS 1.821320
Axis Location: 4186.238, 1446.790
Left Slip Surface Endpoint: 3730.756, 886.112
Right Slip Surface Endpoint: 4361.491, 745.997
Resisting Moment: 1.24661e+09 lb-ft
Driving Moment: 6.84454e+08 lb-ft
Resisting Horizontal Force: 1.48704e+06 lb
Driving Horizontal Force: 816461 lb
Total Slice Area: 56177.1 ft2
Surface Horizontal Width: 630.735 ft
Surface Average Height: 89.0661 ft

Method: gle/morgenstern-price

FS 1.819090
Axis Location: 4190.916, 1436.686
Left Slip Surface Endpoint: 3740.937, 885.141
Right Slip Surface Endpoint: 4362.164, 745.775
Resisting Moment: 1.24034e+09 lb-ft
Driving Moment: 6.81848e+08 lb-ft
Resisting Horizontal Force: 1.48512e+06 lb
Driving Horizontal Force: 816411 lb
Total Slice Area: 57221 ft2
Surface Horizontal Width: 621.227 ft
Surface Average Height: 92.1097 ft

Global Minimum Coordinates
Method: bishop simplified

X Y
3774.39 881.957
3954.26 696.749
3963.45 696.44
4024.47 695.397
4071.54 694.593
4094.56 694.261
4151.61 695.262
4172.87 695.634
4213.72 696.502
4287.96 721.074
4346.98 740.737
4357.25 744.154
4360.91 746.19

Method: janbu corrected
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X Y
3774.39 881.957
3954.26 696.749
3963.45 696.44
4024.47 695.397
4071.54 694.593
4094.56 694.261
4151.61 695.262
4172.87 695.634
4213.72 696.502
4287.96 721.074
4346.98 740.737
4357.25 744.154
4360.91 746.19

Method: spencer

X Y
3730.76 886.112
3949.28 696.833
3963.05 696.446
4023.52 695.413
4071.81 694.588
4093.12 694.236
4151.17 695.254
4172.66 695.631
4213.72 696.502
4287.94 721.069
4346.98 740.734
4357.26 744.158
4361.49 745.997

Method: gle/morgenstern-price

X Y
3740.94 885.141
3856.43 765.938
3938.02 697.024
3961.75 696.469
3964.7 696.418
4024.69 695.394
4068.42 694.646
4092.93 694.233
4151.64 695.262
4172.75 695.633
4213.72 696.502
4286.68 720.648
4346.58 740.611
4347.5 740.924
4362.16 745.775

Valid and Invalid Surfaces
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Method: bishop simplified

Number of Valid Surfaces: 4753
Number of Invalid Surfaces: 251

Error Codes
Error Code -106 reported for 3 surfaces
Error Code -108 reported for 6 surfaces
Error Code -110 reported for 242 surfaces

Method: janbu corrected

Number of Valid Surfaces: 4755
Number of Invalid Surfaces: 249

Error Codes
Error Code -106 reported for 3 surfaces
Error Code -108 reported for 4 surfaces
Error Code -110 reported for 242 surfaces

Method: spencer

Number of Valid Surfaces: 4411
Number of Invalid Surfaces: 593

Error Codes
Error Code -106 reported for 3 surfaces
Error Code -108 reported for 44 surfaces
Error Code -110 reported for 242 surfaces
Error Code -111 reported for 304 surfaces

Method: gle/morgenstern-price

Number of Valid Surfaces: 4118
Number of Invalid Surfaces: 886

Error Codes
Error Code -106 reported for 3 surfaces
Error Code -108 reported for 54 surfaces
Error Code -110 reported for 242 surfaces
Error Code -111 reported for 587 surfaces

Error Code Descriptions

The following errors were encountered during the computation:
-106 = Average slice width is less than 0.0001 * (maximum horizontal extent of soil region). This  
limitation is imposed to avoid numerical errors which may result from too many slices, or too 
small a slip region.
-108 = Total driving moment or total driving force < 0.1. This is to limit the calculation of  
extremely high safety factors if the driving force is very small (0.1 is an arbitrary number).
-110 = The water table or a piezoline does not span the slip region for a given slip surface,  
when Water Surfaces is specified as the method of pore pressure calculation. If this error occurs,  
check that the water table or piezoline(s) span the appropriate soil cells.
-111 = safety factor equation did not converge

Entity Information
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Block Search - thin layers

Shared Entities

Type Coordinates (x,y)
4801.25, 742.054
4796.47, 742.054
4726.05, 728
4724.43, 727.354
4723.55, 727
4718.38, 727
4715.55, 727
4712.32, 726.355
4710.54, 726
4685.73, 726
4656.84, 726
4522.44, 726
4520.26, 726.437
4517.44, 727
4513.9, 727
4509.44, 727
4508.31, 727.451
4506.94, 728
4486.94, 732
4486.94, 732
4481.94, 733
4481.87, 733
4479.43, 733.489
4476.94, 734
4476.94, 734
4473.66, 734.657
4466.94, 736
4466.94, 736
4466.94, 736
4464.31, 736.526
4461.97, 736.994
4456.92, 738
4447.57, 739.873
4442.27, 740.935
4431.95, 743
4429.16, 743.558
4410.47, 743.103
4399.15, 742.903
4395.49, 741.691
4390.15, 739.897
4386.69, 739.881
4380.14, 739.897
4377.03, 740.918
4371.14, 742.896
4365, 744.839
4354.12, 748.427
4347.22, 750.154
4333.51, 753.581
4307.9, 760
4147.28, 800.154
4034.9, 828.248
3943.28, 851.154
3927.9, 855
3907.85, 860.012
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3887.89, 865
3862.48, 871.353
3847.89, 875
3838.52, 875.876
3826.49, 877
3817.3, 877.874
3805.47, 879
3795.83, 879.918
3784.45, 881
3774.39, 881.957
3763.43, 883
3753.28, 883.966
3743.06, 884.939
3742.72, 884.971
3742.42, 885
3736.08, 885.603
3731.91, 886
3712.33, 887.896
3711.25, 888
3660.7, 890
3608.3, 892
3555.9, 894
3501.92, 894.208
3324.04, 895.343
3093.34, 895.755
2956.54, 896
2486.56, 896
2475.13, 896
2234.57, 896
2195.59, 896
2181.65, 896
2141.81, 896
2127.47, 896
1858.87, 896
1616.33, 896
1495.01, 896
1458.28, 896
1456.86, 896.353
1456.85, 896.354
1454.84, 896.853
1447.37, 898.703
1446.76, 898.853
1439.22, 900.721
1438.69, 900.853
1431.08, 902.74
1430.62, 902.853
1429.15, 903.217
1429.15, 903.218
1422.55, 904.853
1415.47, 906.607
1415.47, 906.607
1414.48, 906.853
1406.62, 908.801
1406.4, 908.853
1398.46, 910.822
1398.33, 910.853
1390.3, 912.844
1390.26, 912.853
1390.12, 912.889
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1390.12, 912.889
1386.77, 913.717
1380.94, 914.966
1373.16, 915.464
1354.04, 916.986
1349.5, 917.317
1340.81, 917.854
1326.59, 918.986
1314.16, 919.891
1308.46, 920.243
1299.13, 920.986
1278.82, 922.465
1276.11, 922.633
1271.72, 922.983
1264.11, 923.65
1247.79, 925
1244.03, 925
1239.2, 925
1223.74, 925
1219.79, 925
1211.96, 924.561
1200.98, 923.615
1197.39, 923.302
1194.12, 922.975
1192.25, 922.788
1174.12, 920.975
1161.84, 919.746
1154.12, 918.975
1141.84, 917.746
1134.12, 916.975
1131.52, 916.714
1113.76, 914.939
1110.03, 914.006
1110.01, 914.002
1105.41, 912.851
1104.42, 912.604
1097.41, 910.851
1096.34, 910.584
1089.41, 908.851
1088.27, 908.565
1081.41, 906.851
1076.31, 905.577
1076.3, 905.573
1073.41, 904.851
1070.76, 904.188
1070.74, 904.184
1065.41, 902.851
1064.04, 902.51
1057.41, 900.851
1050.91, 899.226
1049.41, 898.851
1042.98, 897.243
1041.41, 896.851
1035.75, 895.435
1035.73, 895.432
1033.41, 894.851
1031.24, 894.309
1031.23, 894.306
1025.41, 892.851
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External Boundary

1023.7, 892.424
1017.41, 890.851
1015.64, 890.407
1009.41, 888.851
1002.24, 887.059
1001.87, 886.967
1001.85, 886.96
1001.53, 886.882
1001.41, 886.851
1000.31, 886.576
998.452, 886.111
998.336, 886.082
993.409, 884.851
989.728, 883.93
988.483, 883.619
988.367, 883.59
986.509, 883.126
985.409, 882.851
982.082, 882.019
977.409, 880.851
973.251, 879.811
969.409, 878.851
964.222, 877.554
961.409, 876.851
959.545, 876.385
957.953, 875.986
953.409, 874.851
950.878, 874.218
950.2, 874.048
949.069, 873.766
947.594, 873.397
945.409, 872.851
945.25, 872.811
944.49, 872.621
943.871, 872.466
937.409, 870.851
935.469, 870.366
929.409, 868.851
922.837, 867.208
921.409, 866.851
914.83, 865.206
913.409, 864.851
912.054, 864.512
905.409, 862.851
904.157, 862.538
897.409, 860.851
895.171, 860.291
889.409, 858.851
883.455, 857.362
882.565, 857.14
881.409, 856.851
880.304, 856.574
873.409, 854.851
866.47, 853.116
865.409, 852.851
858.425, 851.105
857.409, 850.851
850.382, 849.094
849.409, 848.851
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848.476, 848.617
841.409, 846.851
834.511, 845.126
833.409, 844.851
832.349, 844.586
825.409, 842.851
819.152, 841.286
817.409, 840.851
811.119, 839.278
809.409, 838.851
807.747, 838.435
801.409, 836.851
794.398, 835.098
793.409, 834.851
792.434, 834.607
792.426, 834.605
785.409, 832.851
778.07, 831.016
777.409, 830.851
777.357, 830.838
777.354, 830.838
769.409, 828.851
766.195, 828.047
761.409, 826.851
754.352, 825.086
754.344, 825.084
753.409, 824.851
752.484, 824.619
752.476, 824.617
745.409, 822.851
742.15, 822.036
737.409, 820.851
734.118, 820.028
729.409, 818.851
726.082, 818.019
721.42, 816.851
714.316, 815.075
714.308, 815.073
713.42, 814.851
712.543, 814.631
712.535, 814.629
705.42, 812.851
701.994, 811.994
697.42, 810.851
692.873, 809.714
689.42, 808.851
684.906, 807.722
681.42, 806.851
674.27, 805.063
674.262, 805.061
673.422, 804.851
672.586, 804.643
665.409, 802.851
661.711, 801.926
657.419, 800.851
653.685, 799.917
649.422, 798.851
645.167, 797.79
641.409, 796.851
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634.21, 795.051
633.409, 794.851
632.619, 794.653
625.409, 792.851
621.53, 791.881
617.419, 790.851
613.503, 789.872
609.419, 788.851
605.466, 787.862
601.421, 786.851
594.16, 785.039
593.415, 784.852
592.654, 784.664
585.393, 782.851
581.342, 781.838
577.393, 780.851
573.314, 779.831
569.392, 778.851
565.288, 777.824
561.39, 776.85
554.142, 775.035
553.404, 774.85
552.668, 774.665
545.409, 772.851
538.007, 771
538.003, 771
537.388, 770.846
529.393, 768.851
525.016, 767.756
521.392, 766.85
514.117, 765.028
513.413, 764.851
512.696, 764.673
505.386, 762.851
500.914, 761.732
497.408, 760.85
492.912, 759.725
489.386, 758.851
485.922, 757.977
481.42, 756.851
474.122, 755.025
473.423, 754.851
472.728, 754.677
465.411, 752.851
460.744, 751.683
457.419, 750.85
453.425, 749.85
449.755, 748.932
449.43, 748.851
449.065, 748.76
441.43, 746.851
411.625, 739.4
408.752, 739.647
407.707, 739.78
399.328, 740
391.535, 740.576
375.004, 740.361
356.331, 740.013
351.947, 740
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351.399, 739.824
347.109, 738
345.31, 737.207
342.499, 736
338.762, 734.381
337.91, 734
333.865, 732.219
333.374, 732
331.196, 732
314.988, 732
314.081, 732.094
284.972, 732.744
267.961, 732.886
0, 728.896
1.137e-13, 646.588
-5.68e-14, 330.891
5009.05, 330.891
5009.05, 649.333
5009.05, 742.054
411.625, 739.4
415.074, 739.104
419.682, 740
425.234, 740.088
426.201, 740.106
426.87, 740.119
435.797, 740.289
440.602, 740.289
447.47, 738
450.033, 737.146
453.47, 736
454.639, 735.61
456.913, 734.853
459.474, 734
462.023, 733.151
465.481, 732
465.482, 732
470.568, 730.307
477.496, 728
480.031, 727.156
483.505, 726
486.035, 725.158
489.513, 724
493.701, 722.607
495.524, 722
499.16, 720.79
507.535, 718
509.344, 717.398
513.543, 716
515.347, 715.4
519.551, 714
521.35, 713.401
525.559, 712
529.162, 710.807
537.749, 708
539.827, 707.301
543.591, 706
545.694, 705.3
549.599, 704
551.706, 703.298
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555.606, 702
560.534, 700.359
567.615, 698
570.071, 697.182
573.623, 696
577.692, 694.645
579.631, 694
583.706, 692.643
583.706, 692.643
585.639, 692
594.551, 689.033
597.655, 688
599.571, 687.362
603.662, 686
608.129, 684.513
609.67, 684
618.233, 684
628.127, 684.241
628.175, 684.242
700.514, 686
768.454, 687.654
835.534, 686
874.622, 686
885.02, 686
885.837, 686
914.501, 684.056
914.512, 684.056
916.783, 684
918.713, 683.952
920.67, 684
922.861, 684.058
931.35, 684.433
933.943, 684.923
944.266, 686
947.065, 686.849
951.886, 688
965.137, 691.608
966.644, 692
967.06, 692.116
971.617, 693.286
974.456, 693.923
974.842, 694
982.543, 695.691
984.141, 696
990.827, 697.433
993.853, 698
1011.96, 701.672
1013.62, 702
1014.48, 702.184
1029.03, 704
1036.48, 705.144
1049.43, 706
1054.51, 706.425
1060.93, 706.795
1067.29, 706.858
1069.81, 706.862
1084.55, 706
1094.3, 705.515
1105.9, 704
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Material Boundary

1109.31, 703.655
1114.62, 702.964
1116.8, 702.68
1119.86, 702.126
1120.45, 702
1128.59, 700.46
1130.69, 700
1136.6, 698.804
1140.35, 698
1147.15, 696.628
1150.1, 696
1152.34, 695.587
1158.74, 694
1164.46, 692.516
1180.87, 692.158
1199.19, 692
1219.93, 691.821
1247.58, 691.53
1274.37, 692
1354.83, 693.411
1380.25, 692.892
1449.64, 692
1461.71, 692
1495.01, 692
1500.48, 692
1516.31, 691.277
1637.28, 690
1692.86, 690
1719.06, 689.137
1781.17, 688.396
1807.13, 688
1816.05, 688
1826.74, 688
1846.47, 687.169
1850.09, 686
1855.02, 684.278
1855.86, 684
1856.55, 684
1858.87, 684
1862.01, 684
1866.61, 685.507
1867.43, 685.773
1868.11, 686
1868.4, 686.102
1874.47, 688
1874.47, 688
1875.79, 688.44
1880.49, 690
1880.54, 690
1881.86, 690.439
1886.54, 692
1891.23, 693.563
1892.54, 694
1893.8, 694.436
1893.84, 694.436
1898.54, 696
1899.79, 696.434
1899.84, 696.434
1904.54, 698
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1905.79, 698.433
1905.84, 698.433
1910.54, 700
1911.78, 700.431
1911.83, 700.431
1916.54, 702
1917.78, 702.43
1917.83, 702.429
1922.54, 704
1923.77, 704.428
1923.82, 704.428
1928.54, 706
1929.77, 706.426
1929.82, 706.426
1934.54, 708
1935.76, 708.425
1935.82, 708.425
1940.54, 710
1941.76, 710.423
1941.81, 710.423
1946.54, 712
1947.76, 712.422
1947.81, 712.422
1952.54, 714
1953.76, 714.42
1953.8, 714.42
1958.54, 716
1959.76, 716.419
1959.8, 716.419
1964.54, 718
1965.76, 718.417
1965.79, 718.417
1970.54, 720
1971.76, 720.416
1971.79, 720.416
1976.54, 722
1977.76, 722.414
1977.79, 722.414
1982.54, 724
1987.31, 725.589
1988.52, 726
1988.54, 726
1993.32, 727.59
1994.52, 728
1994.54, 728
1995.75, 728.41
1995.77, 728.41
2000.55, 730
2001.74, 730.408
2001.77, 730.408
2006.55, 732
2007.74, 732.406
2007.77, 732.406
2012.55, 734
2013.73, 734.405
2013.76, 734.405
2018.55, 736
2019.73, 736.403
2019.76, 736.403
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2024.55, 738
2025.72, 738.402
2025.75, 738.402
2030.55, 740
2031.73, 740.4
2036.53, 742
2041.91, 743.743
2060, 737.734
2072.88, 733.432
2127.47, 715.257
2173.38, 700
2195.04, 692.792
2195.11, 692.769
2195.24, 692.771
2195.59, 692.778
2366.91, 695.776
2388.56, 695.405
2447.68, 694.392
2475.13, 693.921
2503.22, 693.435
2521.93, 693.112
2580.01, 694.119
2600.94, 694.482
2620.04, 694.813
2676.93, 695.8
2698.12, 695.433
2754.87, 694.452
2812.84, 693.449
2824.98, 693.239
2831.93, 693.119
2851.01, 693.449
2908.97, 694.455
2965.96, 695.443
2986.93, 695.807
3007.83, 695.445
3064.92, 694.458
3122.95, 693.454
3141.93, 693.125
3160.85, 693.454
3218.92, 694.461
3276.17, 695.453
3296.93, 695.814
3317.63, 695.456
3374.97, 694.464
3433.1, 693.458
3451.93, 693.132
3470.7, 693.458
3501.92, 693.999
3529.71, 694.545
3555.9, 695.059
3593.08, 695.794
3608.3, 696.095
3613.84, 696.204
3660.7, 695.618
3690.86, 695.24
3711.25, 694.984
3731.91, 694.696
3737.4, 694.624
3756.25, 694.378
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3778.84, 694.083
3829.53, 695.079
3847.89, 695.44
3856.61, 695.594
3876.56, 695.947
3891.57, 696.212
3937.75, 697.028
3943.28, 696.934
3967.86, 696.515
4028.78, 695.474
4075.88, 694.669
4092.79, 694.38
4147.28, 695.336
4168.47, 695.708
4213.72, 696.502
4287.75, 721.165
4347.22, 740.972
4354.12, 743.273
4360.73, 743.124
4361.26, 743.112
4363.81, 743.055
4369.04, 742.975
4371.14, 742.896
425.234, 740.088
425.659, 739.946
439.628, 735.289
445.572, 733.308
448.135, 732.454
451.572, 731.308
452.741, 730.918
455.017, 730.16
457.579, 729.307
460.127, 728.458
464.508, 727
464.51, 727
468.673, 725.614
475.6, 723.307
478.136, 722.463
481.611, 721.307
484.14, 720.465
487.618, 719.307
491.807, 717.914
493.629, 717.307
497.265, 716.097
505.64, 713.307
507.449, 712.705
511.648, 711.307
513.452, 710.707
517.656, 709.307
519.455, 708.708
523.669, 707.306
527.287, 706.108
535.86, 703.305
537.89, 702.622
541.663, 701.318
543.799, 700.607
547.704, 699.307
549.811, 698.606
553.711, 697.307
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558.639, 695.666
565.718, 693.308
568.176, 692.49
571.728, 691.307
575.797, 689.953
577.736, 689.307
582.052, 687.87
582.052, 687.87
583.743, 687.307
592.656, 684.34
595.759, 683.307
597.676, 682.669
601.767, 681.307
606.234, 679.82
608.698, 679
618.307, 679
628.226, 679.242
628.274, 679.242
700.659, 681.002
768.453, 682.652
835.46, 681
874.622, 681
885.02, 681
885.634, 681
914.27, 679.058
914.411, 679.057
916.635, 679.002
918.712, 678.951
920.822, 679.002
923.072, 679.061
932.042, 679.457
934.813, 679.981
945.459, 681.092
948.634, 682.055
953.372, 683.186
966.68, 686.81
968.205, 687.206
968.611, 687.32
973.02, 688.452
975.698, 689.053
976.071, 689.127
983.756, 690.815
985.339, 691.121
992.008, 692.55
995.001, 693.111
1013.14, 696.789
1014.83, 697.123
1015.48, 697.262
1029.86, 699.057
1037.13, 700.174
1049.88, 701.017
1054.93, 701.439
1061.13, 701.796
1067.32, 701.858
1069.64, 701.862
1084.22, 701.009
1093.76, 700.535
1105.21, 699.039
1108.62, 698.694
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Material Boundary

1113.85, 698.014
1115.88, 697.749
1118.7, 697.239
1119.27, 697.117
1127.39, 695.581
1129.45, 695.129
1135.37, 693.93
1139.13, 693.125
1145.94, 691.753
1148.93, 691.114
1151.08, 690.719
1157.27, 689.184
1163.63, 687.532
1180.77, 687.159
1199.14, 687
1219.87, 686.821
1247.6, 686.53
1274.47, 687.001
1354.82, 688.409
1380.15, 687.893
1449.6, 687
1461.71, 687
1495.01, 687
1500.34, 687
1516.14, 686.278
1637.24, 685
1692.76, 685
1718.93, 684.138
1781.09, 683.397
1807.08, 683
1816.05, 683
1826.62, 683
1845.4, 682.209
1848.18, 681.312
1853.09, 679.599
1854.88, 679
1856.55, 679
1858.87, 679
1862.97, 679
1868.47, 680.801
1869.31, 681.074
1870.05, 681.322
1870.29, 681.404
1875.39, 683
1875.45, 683
1877.69, 683.747
1881.46, 685
1881.51, 685
1883.75, 685.747
1888.43, 687.308
1893.13, 688.871
1894.47, 689.319
1894.81, 689.435
1894.82, 689.435
1900.47, 691.319
1900.8, 691.434
1900.81, 691.434
1906.47, 693.319
1906.8, 693.432

21/68

Tuesday, January 26, 2021A-A_final_north_ST



1906.81, 693.432
1912.47, 695.319
1912.79, 695.431
1912.81, 695.431
1918.47, 697.32
1918.79, 697.429
1918.8, 697.429
1924.47, 699.32
1924.78, 699.428
1924.8, 699.428
1930.47, 701.32
1930.78, 701.426
1930.79, 701.426
1936.47, 703.32
1936.78, 703.425
1936.79, 703.425
1942.47, 705.32
1942.77, 705.423
1942.78, 705.423
1948.47, 707.319
1948.77, 707.422
1948.78, 707.422
1954.47, 709.318
1954.77, 709.42
1954.78, 709.42
1960.47, 711.317
1960.76, 711.419
1960.77, 711.419
1966.47, 713.316
1966.76, 713.417
1966.77, 713.417
1972.46, 715.315
1972.76, 715.416
1972.76, 715.416
1978.46, 717.315
1978.75, 717.414
1978.76, 717.414
1984.44, 719.308
1989.23, 720.903
1989.51, 721
1989.52, 721
1995.23, 722.904
1995.51, 723
1995.54, 723
1996.74, 723.41
1996.75, 723.41
2002.46, 725.314
2002.74, 725.408
2002.74, 725.408
2008.46, 727.314
2008.73, 727.406
2008.74, 727.406
2014.46, 729.314
2014.73, 729.405
2014.73, 729.405
2020.46, 731.315
2020.72, 731.403
2020.73, 731.403
2026.46, 733.315
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2026.72, 733.402
2026.73, 733.402
2032.46, 735.313
2033.64, 735.713
2037.69, 737.065
2041.9, 738.472
2061.54, 731.927
2127.47, 709.948
2194.18, 687.752
2195.59, 687.778
2206.66, 687.971
2366.91, 690.776
2388.53, 690.405
2447.68, 689.392
2475.13, 688.921
2503.25, 688.435
2521.93, 688.112
2580.04, 689.12
2600.94, 689.482
2620.01, 689.813
2676.93, 690.8
2698.09, 690.434
2754.87, 689.452
2812.87, 688.448
2824.98, 688.239
2831.93, 688.119
2850.97, 688.449
2908.97, 689.455
2965.99, 690.443
2986.93, 690.807
3007.8, 690.446
3064.92, 689.458
3122.98, 688.453
3141.93, 688.125
3160.82, 688.453
3218.92, 689.461
3276.19, 690.454
3296.93, 690.814
3317.6, 690.456
3374.97, 689.464
3433.13, 688.457
3451.93, 688.132
3470.67, 688.457
3501.92, 688.999
3529.71, 689.545
3555.9, 690.059
3593.11, 690.795
3608.3, 691.095
3613.84, 691.204
3660.7, 690.618
3690.85, 690.24
3711.25, 689.984
3731.91, 689.696
3737.4, 689.624
3756.29, 689.378
3778.84, 689.083
3829.56, 690.08
3847.89, 690.44
3856.6, 690.594
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3876.52, 690.946
3891.68, 691.214
3937.75, 692.028
3943.28, 691.934
3967.79, 691.516
4028.7, 690.475
4075.88, 689.669
4092.79, 689.38
4147.28, 690.336
4166.21, 690.668
4214.57, 691.517
4293.87, 717.935
4347.22, 735.704
4368.61, 742.832
4369.04, 742.975
435.797, 740.289
442.642, 742
450.278, 743.909
450.642, 744
450.968, 744.081
454.639, 745
458.633, 746
461.959, 746.833
466.624, 748
473.939, 749.826
474.634, 750
475.332, 750.174
482.633, 752
487.141, 753.127
490.599, 754
494.12, 754.873
498.626, 756
502.131, 756.883
506.599, 758
513.901, 759.821
514.625, 760
515.336, 760.179
522.606, 762
526.229, 762.906
530.606, 764
538.599, 765.995
538.618, 766
538.622, 766
538.64, 766.005
546.622, 768
553.883, 769.815
554.619, 770
555.355, 770.184
562.605, 772
566.5, 772.974
570.605, 774
574.527, 774.98
578.605, 776
582.554, 776.987
586.606, 778
593.858, 779.811
594.624, 780
595.376, 780.19
602.632, 782
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606.678, 783.012
610.632, 784
614.715, 785.021
618.632, 786
622.745, 787.031
626.622, 788
633.831, 789.802
634.622, 790
635.422, 790.2
642.622, 792
646.38, 792.939
650.632, 794
654.898, 795.067
658.632, 796
662.927, 797.076
666.622, 798
673.797, 799.792
674.632, 800
675.475, 800.211
675.482, 800.213
682.633, 802
686.119, 802.872
690.633, 804
694.086, 804.863
698.633, 806
703.206, 807.143
706.633, 808
713.748, 809.779
713.756, 809.781
714.633, 810
715.521, 810.222
715.529, 810.224
722.633, 812
727.298, 813.169
730.622, 814
735.33, 815.177
738.622, 816
743.363, 817.185
746.622, 818
753.689, 819.767
753.697, 819.769
754.622, 820
755.557, 820.234
755.564, 820.236
762.622, 822
767.408, 823.196
770.622, 824
777.968, 825.837
777.971, 825.837
778.622, 826
779.282, 826.165
786.622, 828
793.638, 829.754
793.646, 829.756
794.622, 830
795.611, 830.247
802.622, 832
808.959, 833.584
810.622, 834
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812.332, 834.427
818.622, 836
820.364, 836.436
826.622, 838
833.562, 839.735
834.622, 840
835.724, 840.275
842.622, 842
849.689, 843.767
850.622, 844
851.594, 844.243
858.622, 846
859.638, 846.254
866.622, 848
867.683, 848.265
874.622, 850
881.516, 851.724
882.622, 852
883.778, 852.289
884.667, 852.511
890.622, 854
896.384, 855.44
898.622, 856
905.369, 857.687
906.622, 858
913.267, 859.661
914.622, 860
916.042, 860.355
922.622, 862
924.05, 862.357
930.622, 864
936.682, 865.515
938.622, 866
945.083, 867.615
945.703, 867.77
946.463, 867.96
946.622, 868
948.807, 868.546
950.282, 868.915
951.413, 869.198
952.09, 869.367
954.622, 870
959.165, 871.136
960.758, 871.534
962.622, 872
965.435, 872.703
970.622, 874
974.464, 874.96
978.622, 876
983.295, 877.168
986.622, 878
987.722, 878.275
989.579, 878.739
989.696, 878.768
990.941, 879.08
994.622, 880
999.548, 881.232
999.665, 881.261
1001.52, 881.725
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1002.62, 882
1002.75, 882.031
1003.06, 882.11
1003.09, 882.116
1003.45, 882.208
1010.62, 884
1016.85, 885.557
1018.62, 886
1024.91, 887.573
1026.62, 888
1032.44, 889.455
1032.46, 889.459
1034.62, 890
1036.95, 890.581
1036.96, 890.585
1042.62, 892
1044.19, 892.392
1050.62, 894
1052.12, 894.375
1058.62, 896
1065.26, 897.659
1066.62, 898
1071.96, 899.334
1071.97, 899.337
1074.62, 900
1077.51, 900.722
1077.53, 900.726
1082.62, 902
1089.48, 903.714
1090.62, 904
1097.56, 905.733
1098.62, 906
1105.63, 907.753
1106.62, 908
1111.23, 909.151
1111.24, 909.155
1114.62, 910
1132.01, 911.739
1134.62, 912
1142.34, 912.771
1154.62, 914
1162.34, 914.771
1174.62, 916
1192.75, 917.813
1194.62, 918
1197.86, 918.324
1201.41, 918.634
1212.31, 919.573
1219.93, 920
1223.74, 920
1239.2, 920
1244.03, 920
1247.58, 920
1263.68, 918.668
1271.3, 918
1275.76, 917.645
1278.49, 917.476
1298.75, 916
1308.11, 915.255
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Material Boundary

1313.82, 914.902
1326.21, 914
1340.45, 912.866
1349.16, 912.328
1353.66, 912
1372.8, 910.476
1380.25, 910
1385.65, 908.845
1388.91, 908.035
1388.92, 908.035
1389.06, 908
1389.1, 907.991
1397.13, 906
1397.26, 905.969
1405.2, 904
1405.41, 903.947
1413.27, 902
1414.27, 901.754
1414.27, 901.754
1421.35, 900
1427.95, 898.364
1427.95, 898.363
1429.42, 898
1429.87, 897.887
1437.49, 896
1438.02, 895.868
1445.56, 894
1446.17, 893.85
1453.63, 892
1455.65, 891.501
1455.65, 891.5
1457.67, 891
1461.71, 890
1467.34, 888.591
1467.35, 888.589
1469.71, 888
1470.53, 887.793
1477.71, 886
1478.61, 885.773
1485.71, 884
1489.39, 883.08
1490.59, 882.778
1492.56, 882.287
1493.71, 882
1494.64, 881.766
1495.01, 881.674
1501.71, 880
1508.76, 878.237
1509.71, 878
1515.42, 876.572
1517.71, 876
1524.27, 874.359
1525.71, 874
1533.07, 872.159
1533.71, 872
1533.89, 871.955
1541.71, 870
1547.85, 868.466
1549.71, 868

28/68

Tuesday, January 26, 2021A-A_final_north_ST



1549.77, 867.986
1557.71, 866
1565.54, 864.043
1565.71, 864
1566.26, 863.863
1573.71, 862
1577.71, 861
1577.72, 860.999
1581.71, 860
1585.53, 859.045
1585.54, 859.044
1589.71, 858
1591.56, 857.539
1597.71, 856
1599.62, 855.525
1605.71, 854
1607.67, 853.51
1613.72, 852
1618.11, 850.901
1618.12, 850.899
1621.72, 850
1625.17, 849.136
1625.18, 849.135
1629.72, 848
1631.84, 847.469
1637.72, 846
1639.9, 845.455
1645.72, 844
1647.95, 843.442
1653.72, 842
1658.44, 840.82
1658.45, 840.818
1661.72, 840
1664.88, 839.211
1664.88, 839.209
1669.72, 838
1672.15, 837.393
1677.72, 836
1680.18, 835.385
1685.72, 834
1688.19, 833.383
1693.72, 832
1698.69, 830.759
1701.72, 830
1707.44, 828.57
1709.72, 828
1715.32, 826.602
1717.72, 826
1723.24, 824.622
1725.72, 824
1728.35, 823.345
1733.73, 822
1736.41, 821.33
1741.73, 820
1744.46, 819.317
1749.73, 818
1752.51, 817.305
1757.73, 816
1760.55, 815.294
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1765.72, 814
1770.89, 812.708
1773.72, 812
1778.85, 810.716
1781.7, 810
1784.68, 809.261
1789.73, 808
1792.72, 807.252
1797.73, 806
1803.91, 804.456
1805.73, 804
1811.94, 802.447
1813.73, 802
1817.77, 800.99
1817.78, 800.988
1821.73, 800
1825.74, 798.998
1825.75, 798.997
1829.73, 798
1835.99, 796.436
1837.73, 796
1844, 794.433
1845.73, 794
1852.02, 792.43
1853.73, 792
1857.65, 791.022
1857.65, 791.02
1858.87, 790.716
1861.74, 790
1865.84, 788.973
1865.85, 788.971
1869.74, 788
1876.04, 786.424
1877.74, 786
1879.43, 785.576
1885.74, 784
1887.43, 783.577
1893.72, 782
1897.59, 781.033
1897.6, 781.031
1901.71, 780
1905.83, 778.97
1905.84, 778.969
1909.7, 778
1911.41, 777.573
1917.72, 776
1924.02, 774.424
1925.72, 774
1932, 772.424
1933.69, 772
1937.57, 771.035
1937.58, 771.034
1941.71, 770
1945.85, 768.964
1945.86, 768.963
1949.7, 768
1956.05, 766.417
1957.71, 766
1959.39, 765.582
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1965.72, 764
1967.39, 763.583
1973.7, 762
1977.57, 761.034
1977.58, 761.033
1981.71, 760
1985.9, 758.959
1985.9, 758.958
1989.74, 758
1991.4, 757.584
1997.72, 756
1999.4, 755.58
2005.72, 754
2007.48, 753.558
2013.7, 752
2017.55, 751.04
2017.56, 751.039
2021.71, 750
2025.87, 748.959
2025.88, 748.958
2029.73, 748
2032.55, 747.298
2037.73, 746
2040.08, 745.405
2041.91, 744.8
2060.85, 738.545
2075.51, 733.686
2122.09, 718.246
2127.47, 716.441
2149.16, 709.179
2175.38, 700.392
2176.55, 700
2195.21, 693.791
2195.27, 693.772
2195.49, 693.776
2195.5, 693.776
2195.59, 693.778
2208.3, 694
2235.83, 694.482
2276.51, 695.194
2295.76, 695.531
2313.04, 695.833
2322.59, 696
2366.91, 696.776
2387.58, 696.422
2475.13, 694.921
2521.93, 694.112
2580.01, 695.119
2599.02, 695.449
2655.66, 696.431
2676.93, 696.8
2698.12, 696.433
2756.78, 695.419
2775.37, 695.097
2824.98, 694.239
2831.93, 694.119
2870.81, 694.793
2896.34, 695.236
2908.97, 695.455

31/68

Tuesday, January 26, 2021A-A_final_north_ST



2965.96, 696.443
2986.93, 696.807
3005.86, 696.479
3026.7, 696.119
3084.07, 695.126
3141.93, 694.125
3160.86, 694.454
3218.92, 695.461
3276.16, 696.453
3296.93, 696.814
3315.7, 696.489
3373.9, 695.482
3431.21, 694.491
3451.93, 694.132
3472.59, 694.49
3501.92, 694.999
3532.41, 695.598
3555.9, 696.059
3592.57, 696.784
3608.3, 697.095
3613.84, 697.204
3660.7, 696.618
3690.91, 696.239
3711.25, 695.984
3731.91, 695.696
3736.97, 695.63
3774.17, 695.144
3778.84, 695.083
3829.52, 696.079
3847.89, 696.44
3856.62, 696.594
3891.54, 697.211
3937.75, 698.028
3943.28, 697.934
3967.87, 697.514
4028.8, 696.473
4092.79, 695.38
4147.28, 696.336
4168.34, 696.706
4213.55, 697.499
4302.23, 727.041
4347.22, 741.988
4350.55, 743.096
4352.88, 743.177
4354.12, 743.273

Material Boundary

2041.9, 738.472
2041.91, 743.585
2041.91, 743.743
2041.91, 744.8
425.659, 739.946
435.798, 740.139
440.577, 740.139
447.422, 737.858
449.985, 737.003
453.422, 735.858
454.591, 735.468
456.865, 734.711
459.427, 733.858
461.976, 733.009
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465.456, 731.85
465.458, 731.85
470.521, 730.164
477.448, 727.858
479.983, 727.014
483.458, 725.858
485.987, 725.016
489.466, 723.858
493.653, 722.465
495.477, 721.858
499.113, 720.647
507.488, 717.858
509.297, 717.255
513.496, 715.858
515.3, 715.257
519.504, 713.858
521.302, 713.259
525.512, 711.858
529.115, 710.665
537.702, 707.858
539.778, 707.159
543.543, 705.858
545.647, 705.157
549.551, 703.858
551.659, 703.156
555.559, 701.858
560.487, 700.217
567.567, 697.858
570.023, 697.04
573.575, 695.858
577.645, 694.503
579.583, 693.858
583.665, 692.499
583.665, 692.499
585.591, 691.858
594.504, 688.891
597.607, 687.858
599.524, 687.22
603.615, 685.858
608.082, 684.371
609.646, 683.85
618.235, 683.85
628.13, 684.091
628.178, 684.092
700.517, 685.85
768.454, 687.503
835.532, 685.85
874.622, 685.85
885.02, 685.85
885.832, 685.85
914.495, 683.906
914.51, 683.906
916.779, 683.85
918.713, 683.802
920.674, 683.85
922.866, 683.908
931.367, 684.283
933.965, 684.774
944.296, 685.852
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947.104, 686.704
951.924, 687.855
965.176, 691.463
966.683, 691.855
967.099, 691.971
971.652, 693.14
974.487, 693.776
974.873, 693.853
982.574, 695.544
984.171, 695.853
990.856, 697.286
993.882, 697.853
1011.99, 701.525
1013.65, 701.853
1014.51, 702.036
1029.05, 703.851
1036.5, 704.995
1049.44, 705.85
1054.52, 706.275
1060.93, 706.645
1067.29, 706.708
1069.81, 706.712
1084.54, 705.85
1094.28, 705.366
1105.88, 703.851
1109.29, 703.506
1114.6, 702.815
1116.78, 702.531
1119.83, 701.979
1120.42, 701.853
1128.56, 700.313
1130.66, 699.853
1136.57, 698.657
1140.32, 697.853
1147.12, 696.481
1150.07, 695.853
1152.31, 695.44
1158.71, 693.855
1164.44, 692.366
1180.86, 692.008
1199.19, 691.85
1219.92, 691.671
1247.58, 691.38
1274.37, 691.85
1354.83, 693.26
1380.25, 692.742
1449.64, 691.85
1461.71, 691.85
1495.01, 691.85
1500.47, 691.85
1516.31, 691.127
1637.27, 689.85
1692.85, 689.85
1719.06, 688.987
1781.17, 688.246
1807.13, 687.85
1816.05, 687.85
1826.74, 687.85
1846.44, 687.02
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Material Boundary

1850.04, 685.858
1854.98, 684.136
1855.83, 683.85
1856.55, 683.85
1858.87, 683.85
1862.03, 683.85
1866.66, 685.364
1867.48, 685.63
1868.16, 685.858
1868.45, 685.959
1874.49, 687.85
1874.5, 687.85
1875.84, 688.298
1880.52, 689.85
1880.56, 689.85
1881.9, 690.297
1886.58, 691.858
1891.28, 693.421
1892.59, 693.858
1893.82, 694.286
1893.87, 694.286
1898.59, 695.858
1899.82, 696.284
1899.86, 696.284
1904.59, 697.858
1905.81, 698.283
1905.86, 698.283
1910.59, 699.858
1911.81, 700.281
1911.86, 700.281
1916.59, 701.858
1917.8, 702.279
1917.85, 702.279
1922.59, 703.858
1923.8, 704.278
1923.85, 704.278
1928.59, 705.858
1929.79, 706.276
1929.84, 706.276
1934.59, 707.858
1935.79, 708.275
1935.84, 708.275
1940.59, 709.858
1941.79, 710.273
1941.84, 710.273
1946.59, 711.858
1947.78, 712.272
1947.83, 712.272
1952.59, 713.858
1953.78, 714.27
1953.83, 714.27
1958.59, 715.858
1959.78, 716.269
1959.82, 716.269
1964.59, 717.858
1965.78, 718.267
1965.82, 718.267
1970.59, 719.858
1971.78, 720.266
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1971.81, 720.266
1976.59, 721.858
1977.78, 722.264
1977.81, 722.264
1982.59, 723.858
1987.36, 725.447
1988.54, 725.85
1988.57, 725.85
1993.36, 727.448
1994.54, 727.85
1994.57, 727.85
1995.77, 728.26
1995.8, 728.26
2000.59, 729.858
2001.77, 730.258
2001.79, 730.258
2006.59, 731.858
2007.76, 732.256
2007.79, 732.256
2012.59, 733.858
2013.76, 734.255
2013.79, 734.255
2018.59, 735.858
2019.75, 736.253
2019.78, 736.253
2024.59, 737.858
2025.75, 738.252
2025.78, 738.252
2030.6, 739.858
2031.77, 740.258
2036.57, 741.858
2041.91, 743.585
2059.95, 737.591
2072.84, 733.29
2127.43, 715.114
2173.33, 699.858
2195, 692.649
2195.09, 692.619
2195.24, 692.621
2195.59, 692.628
2366.91, 695.626
2388.56, 695.255
2447.68, 694.242
2475.12, 693.771
2503.22, 693.285
2521.93, 692.962
2580.02, 693.969
2600.94, 694.332
2620.04, 694.663
2676.93, 695.65
2698.12, 695.283
2754.86, 694.302
2812.83, 693.299
2824.98, 693.089
2831.93, 692.969
2851.01, 693.299
2908.98, 694.305
2965.96, 695.293
2986.93, 695.657
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3007.83, 695.295
3064.91, 694.308
3122.94, 693.304
3141.93, 692.975
3160.86, 693.304
3218.93, 694.311
3276.17, 695.303
3296.93, 695.663
3317.62, 695.306
3374.97, 694.314
3433.1, 693.308
3451.93, 692.982
3470.71, 693.308
3501.92, 693.849
3529.72, 694.395
3555.9, 694.909
3593.09, 695.644
3608.3, 695.945
3613.84, 696.054
3660.7, 695.468
3690.86, 695.09
3711.25, 694.834
3731.91, 694.546
3737.39, 694.474
3756.25, 694.228
3778.84, 693.933
3829.53, 694.929
3847.89, 695.29
3856.62, 695.444
3876.56, 695.797
3891.57, 696.062
3937.75, 696.878
3943.28, 696.784
3967.86, 696.365
4028.78, 695.324
4075.88, 694.519
4092.79, 694.23
4147.28, 695.186
4168.47, 695.558
4213.74, 696.352
4287.8, 721.022
4347.26, 740.829
4354.15, 743.122
4363.81, 742.905
4368.61, 742.832
440.602, 740.289
443.602, 740.289
447.47, 739
450.033, 738.146
453.47, 737
454.639, 736.61
456.913, 735.853
459.474, 735
462.023, 734.151
465.481, 733
465.482, 733
470.568, 731.307
477.496, 729
480.031, 728.156

37/68

Tuesday, January 26, 2021A-A_final_north_ST



483.505, 727
486.035, 726.158
489.513, 725
493.701, 723.607
495.524, 723
499.16, 721.79
507.535, 719
509.344, 718.398
513.543, 717
515.347, 716.4
519.551, 715
521.35, 714.401
525.559, 713
529.162, 711.807
537.749, 709
539.827, 708.301
543.591, 707
545.694, 706.3
549.599, 705
551.706, 704.298
555.606, 703
560.534, 701.359
567.615, 699
570.071, 698.182
573.623, 697
577.692, 695.645
579.631, 695
583.706, 693.643
583.706, 693.643
585.639, 693
594.551, 690.033
597.655, 689
599.571, 688.362
603.662, 687
608.129, 685.513
609.67, 685
618.233, 685
628.127, 685.241
628.175, 685.242
700.514, 687
768.454, 688.654
835.534, 687
874.622, 687
885.02, 687
885.837, 687
914.501, 685.056
914.512, 685.056
916.783, 685
918.713, 684.952
920.67, 685
922.861, 685.058
931.35, 685.433
933.943, 685.923
944.266, 687
947.065, 687.849
951.886, 689
965.137, 692.608
966.644, 693
967.06, 693.116
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971.617, 694.286
974.456, 694.923
974.842, 695
982.543, 696.691
984.141, 697
990.827, 698.433
993.853, 699
1011.96, 702.672
1013.62, 703
1014.48, 703.184
1029.03, 705
1036.48, 706.144
1049.43, 707
1054.51, 707.425
1060.93, 707.795
1067.29, 707.858
1069.81, 707.862
1084.55, 707
1094.3, 706.515
1105.9, 705
1109.31, 704.655
1114.62, 703.964
1116.8, 703.68
1119.86, 703.126
1120.45, 703
1128.59, 701.46
1130.69, 701
1136.6, 699.804
1140.35, 699
1147.15, 697.628
1150.1, 697
1152.34, 696.587
1158.74, 695
1164.46, 693.516
1180.87, 693.158
1199.19, 693
1219.93, 692.821
1247.58, 692.53
1274.37, 693
1354.83, 694.411
1380.25, 693.892
1449.64, 693
1461.71, 693
1495.01, 693
1500.48, 693
1516.31, 692.277
1637.28, 691
1692.86, 691
1719.06, 690.137
1781.17, 689.396
1807.13, 689
1816.05, 689
1826.74, 689
1846.47, 688.169
1868.81, 687.228
1874.47, 689
1874.47, 689
1875.79, 689.44
1880.49, 691
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1880.54, 691
1881.86, 691.439
1886.54, 693
1891.23, 694.563
1892.54, 695
1893.8, 695.436
1893.84, 695.436
1898.54, 697
1899.79, 697.434
1899.84, 697.434
1904.54, 699
1905.79, 699.433
1905.84, 699.433
1910.54, 701
1911.78, 701.431
1911.83, 701.431
1916.54, 703
1917.78, 703.43
1917.83, 703.429
1922.54, 705
1923.77, 705.428
1923.82, 705.428
1928.54, 707
1929.77, 707.426
1929.82, 707.426
1934.54, 709
1935.76, 709.425
1935.82, 709.425
1940.54, 711
1941.76, 711.423
1941.81, 711.423
1946.54, 713
1947.76, 713.422
1947.81, 713.422
1952.54, 715
1953.76, 715.42
1953.8, 715.42
1958.54, 717
1959.76, 717.419
1959.8, 717.419
1964.54, 719
1965.76, 719.417
1965.79, 719.417
1970.54, 721
1971.76, 721.416
1971.79, 721.416
1976.54, 723
1977.76, 723.414
1977.79, 723.414
1982.54, 725
1987.31, 726.589
1988.52, 727
1988.54, 727
1993.32, 728.59
1994.52, 729
1994.54, 729
1995.75, 729.41
1995.77, 729.41
2000.55, 731
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2001.74, 731.408
2001.77, 731.408
2006.55, 733
2007.74, 733.406
2007.77, 733.406
2012.55, 735
2013.73, 735.405
2013.76, 735.405
2018.55, 737
2019.73, 737.403
2019.76, 737.403
2024.55, 739
2025.72, 739.402
2025.75, 739.402
2030.55, 741
2031.73, 741.4
2036.53, 743
2041.91, 744.8
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1457.67, 891
1495.01, 891
1616.33, 891
1858.87, 891
2127.47, 891
2141.81, 891
2181.65, 891
2195.59, 891
2234.57, 891
2475.13, 891
2486.56, 891
2956.54, 891
3093.33, 890.755
3324.02, 890.343
3501.89, 889.208
3555.79, 889
3608.11, 887.004
3660.51, 885.004
3710.91, 883.01
3711.85, 882.919
3731.43, 881.023
3735.61, 880.625
3741.94, 880.022
3742.25, 879.993
3742.58, 879.961
3752.81, 878.988
3762.96, 878.022
3773.92, 876.98
3783.98, 876.022
3795.35, 874.94
3804.99, 874.022
3816.83, 872.896
3826.02, 872.022
3838.05, 870.897
3847.04, 870.057
3861.26, 866.502
3886.68, 860.149
3906.63, 855.161
3926.68, 850.149
3942.07, 846.303
4033.69, 823.397
4146.07, 795.303
4306.68, 755.149
4332.29, 748.731
4346, 745.303
4352.73, 743.621
4354.12, 743.273
426.87, 740.119
442.157, 743.94
449.793, 745.849
450.157, 745.94
450.483, 746.022
454.153, 746.94
458.147, 747.94
461.473, 748.773
466.139, 749.94
473.455, 751.767
474.149, 751.941
474.848, 752.114
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482.148, 753.94
486.653, 755.067
490.114, 755.94
493.637, 756.814
498.139, 757.94
501.644, 758.823
506.113, 759.94
513.419, 761.762
514.14, 761.94
514.848, 762.119
522.12, 763.94
525.743, 764.846
530.121, 765.94
538.115, 767.936
538.372, 768
538.376, 768
546.137, 769.94
553.397, 771.755
554.133, 771.94
554.87, 772.124
562.119, 773.94
566.015, 774.914
570.12, 775.94
574.042, 776.921
578.12, 777.94
582.069, 778.927
586.121, 779.94
593.377, 781.753
594.14, 781.941
594.889, 782.13
602.147, 783.941
606.193, 784.952
610.147, 785.94
614.23, 786.961
618.147, 787.94
622.259, 788.971
626.137, 789.94
633.346, 791.743
634.137, 791.94
634.937, 792.14
642.137, 793.94
645.894, 794.88
650.148, 795.941
654.413, 797.007
658.147, 797.94
662.44, 799.016
666.137, 799.94
673.312, 801.732
674.148, 801.941
674.99, 802.151
674.997, 802.153
682.148, 803.94
685.634, 804.812
690.148, 805.94
693.601, 806.804
698.148, 807.94
702.721, 809.084
706.148, 809.94
713.263, 811.719
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713.271, 811.721
714.148, 811.94
715.036, 812.162
715.044, 812.164
722.148, 813.94
726.812, 815.109
730.137, 815.94
734.845, 817.117
738.137, 817.94
742.878, 819.125
746.137, 819.94
753.204, 821.707
753.211, 821.709
754.137, 821.94
755.071, 822.174
755.079, 822.176
762.137, 823.94
766.923, 825.137
770.137, 825.94
777.722, 827.837
777.725, 827.837
778.137, 827.94
778.797, 828.105
786.137, 829.94
793.153, 831.694
793.161, 831.696
794.137, 831.94
795.126, 832.187
802.137, 833.94
808.474, 835.525
810.137, 835.94
811.847, 836.368
818.137, 837.94
819.879, 838.376
826.137, 839.94
833.077, 841.675
834.137, 841.94
835.239, 842.216
842.137, 843.94
849.204, 845.707
850.137, 845.94
851.109, 846.183
858.137, 847.94
859.153, 848.194
866.137, 849.94
867.198, 850.205
874.137, 851.94
881.031, 853.664
882.137, 853.94
883.293, 854.229
884.182, 854.452
890.137, 855.94
895.898, 857.381
898.137, 857.94
904.884, 859.627
906.137, 859.94
912.782, 861.602
914.137, 861.94
915.557, 862.295
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922.137, 863.94
923.565, 864.297
930.137, 865.94
936.197, 867.455
938.137, 867.94
944.598, 869.556
945.218, 869.71
945.978, 869.9
946.137, 869.94
948.322, 870.486
949.797, 870.855
950.928, 871.138
951.605, 871.307
954.137, 871.94
958.68, 873.076
960.273, 873.474
962.137, 873.94
964.95, 874.643
970.137, 875.94
973.979, 876.901
978.137, 877.94
982.81, 879.109
986.137, 879.94
987.237, 880.215
989.094, 880.68
989.211, 880.709
990.456, 881.02
994.137, 881.94
999.063, 883.172
999.18, 883.201
1001.04, 883.665
1002.14, 883.94
1002.26, 883.971
1002.58, 884.05
1002.6, 884.057
1002.97, 884.148
1010.14, 885.94
1016.36, 887.497
1018.14, 887.94
1024.43, 889.513
1026.14, 889.94
1031.96, 891.396
1031.97, 891.399
1034.14, 891.94
1036.46, 892.522
1036.48, 892.525
1042.14, 893.94
1043.71, 894.333
1050.14, 895.94
1051.64, 896.316
1058.14, 897.94
1064.77, 899.599
1066.14, 899.94
1071.47, 901.274
1071.49, 901.277
1074.14, 901.94
1077.03, 902.663
1077.04, 902.666
1082.14, 903.94
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1088.99, 905.655
1090.14, 905.94
1097.07, 907.674
1098.14, 907.94
1105.15, 909.693
1106.14, 909.94
1110.74, 911.092
1110.76, 911.095
1114.28, 911.976
1131.82, 913.729
1134.42, 913.99
1142.14, 914.761
1154.42, 915.99
1162.14, 916.761
1174.42, 917.99
1192.55, 919.803
1194.42, 919.99
1197.67, 920.315
1201.24, 920.626
1212.17, 921.569
1219.87, 922
1223.74, 922
1239.2, 922
1244.03, 922
1247.67, 922
1263.85, 920.661
1271.47, 919.993
1275.9, 919.64
1278.62, 919.472
1298.9, 917.994
1308.25, 917.25
1313.96, 916.898
1326.36, 915.994
1340.59, 914.861
1349.3, 914.323
1353.81, 913.994
1372.94, 912.471
1380.52, 911.987
1386.1, 910.794
1389.4, 909.977
1389.4, 909.977
1389.54, 909.941
1389.58, 909.932
1397.61, 907.941
1397.74, 907.91
1405.68, 905.941
1405.89, 905.889
1413.75, 903.941
1414.75, 903.696
1414.75, 903.695
1421.83, 901.941
1428.43, 900.306
1428.43, 900.305
1429.9, 899.941
1430.35, 899.828
1437.97, 897.941
1438.5, 897.809
1446.04, 895.941
1446.65, 895.791
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1454.11, 893.941
1456.13, 893.442
1456.13, 893.441
1457.91, 893
1495.01, 893
1616.33, 893
1858.87, 893
2127.47, 893
2141.81, 893
2181.65, 893
2195.59, 893
2234.57, 893
2475.13, 893
2486.56, 893
2956.54, 893
3093.33, 892.755
3324.03, 892.343
3501.9, 891.208
3555.83, 891
3608.19, 889.002
3660.59, 887.002
3711.05, 885.006
3712.04, 884.91
3731.62, 883.014
3735.8, 882.616
3742.13, 882.013
3742.44, 881.984
3742.77, 881.952
3753, 880.979
3763.15, 880.013
3774.11, 878.971
3784.17, 878.013
3795.54, 876.931
3805.18, 876.013
3817.02, 874.887
3826.2, 874.013
3838.24, 872.889
3847.38, 872.034
3861.75, 868.443
3887.16, 862.09
3907.12, 857.102
3927.17, 852.09
3942.55, 848.243
4034.18, 825.338
4146.55, 797.243
4307.17, 757.09
4332.78, 750.671
4346.49, 747.243
4353.22, 745.561
4353.3, 745.541
4360.73, 743.124
426.201, 740.106
442.121, 744.086
449.756, 745.995
450.121, 746.086
450.446, 746.167
454.117, 747.086
458.111, 748.086
461.436, 748.919
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466.102, 750.086
473.419, 751.912
474.113, 752.086
474.811, 752.26
482.112, 754.086
486.617, 755.213
490.077, 756.086
493.601, 756.959
498.102, 758.085
501.607, 758.968
506.077, 760.086
513.383, 761.907
514.104, 762.086
514.812, 762.264
522.084, 764.086
525.707, 764.991
530.085, 766.086
538.079, 768.081
538.353, 768.15
538.357, 768.15
546.101, 770.086
553.36, 771.901
554.096, 772.086
554.833, 772.27
562.083, 774.086
565.979, 775.06
570.084, 776.086
574.006, 777.066
578.084, 778.086
582.033, 779.073
586.085, 780.086
593.341, 781.898
594.104, 782.086
594.853, 782.275
602.111, 784.086
606.157, 785.097
610.11, 786.086
614.194, 787.107
618.11, 788.086
622.223, 789.116
626.101, 790.086
633.31, 791.888
634.101, 792.086
634.901, 792.286
642.101, 794.086
645.858, 795.025
650.112, 796.086
654.377, 797.152
658.111, 798.086
662.404, 799.162
666.101, 800.086
673.276, 801.878
674.112, 802.086
674.953, 802.296
674.961, 802.298
682.111, 804.086
685.598, 804.957
690.111, 806.086
693.564, 806.949
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698.111, 808.086
702.685, 809.229
706.111, 810.086
713.227, 811.865
713.234, 811.867
714.111, 812.086
714.999, 812.308
715.007, 812.31
722.112, 814.086
726.775, 815.254
730.101, 816.086
734.809, 817.263
738.101, 818.086
742.842, 819.271
746.101, 820.086
753.167, 821.852
753.175, 821.854
754.101, 822.086
755.035, 822.319
755.043, 822.321
762.101, 824.086
766.886, 825.282
770.101, 826.086
777.704, 827.987
777.707, 827.987
778.101, 828.086
778.761, 828.251
786.101, 830.086
793.117, 831.84
793.125, 831.842
794.101, 832.086
795.089, 832.333
802.101, 834.086
808.438, 835.67
810.101, 836.086
811.81, 836.513
818.101, 838.086
819.843, 838.521
826.101, 840.086
833.041, 841.821
834.101, 842.086
835.202, 842.361
842.101, 844.086
849.167, 845.852
850.101, 846.086
851.073, 846.329
858.101, 848.086
859.116, 848.34
866.101, 850.086
867.161, 850.351
874.101, 852.086
880.995, 853.809
882.101, 854.086
883.256, 854.375
884.146, 854.597
890.101, 856.086
895.862, 857.526
898.101, 858.086
904.848, 859.773
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906.101, 860.086
912.746, 861.747
914.101, 862.086
915.521, 862.441
922.101, 864.086
923.528, 864.443
930.101, 866.086
936.16, 867.601
938.101, 868.086
944.562, 869.701
945.181, 869.856
945.941, 870.046
946.101, 870.086
948.285, 870.632
949.761, 871.001
950.891, 871.283
951.569, 871.453
954.101, 872.086
958.644, 873.222
960.237, 873.62
962.101, 874.086
964.913, 874.789
970.101, 876.086
973.942, 877.046
978.101, 878.086
982.774, 879.254
986.101, 880.086
987.201, 880.361
989.058, 880.825
989.174, 880.854
990.419, 881.165
994.101, 882.086
999.027, 883.317
999.144, 883.347
1001, 883.811
1002.1, 884.086
1002.22, 884.117
1002.54, 884.195
1002.57, 884.202
1002.93, 884.294
1010.1, 886.086
1016.33, 887.642
1018.1, 888.086
1024.39, 889.659
1026.1, 890.086
1031.92, 891.541
1031.94, 891.544
1034.1, 892.086
1036.43, 892.667
1036.44, 892.671
1042.1, 894.086
1043.67, 894.478
1050.1, 896.086
1051.6, 896.461
1058.1, 898.086
1064.74, 899.745
1066.1, 900.086
1071.43, 901.419
1071.45, 901.423
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1074.1, 902.086
1076.99, 902.808
1077.01, 902.812
1082.1, 904.086
1088.96, 905.8
1090.1, 906.086
1097.03, 907.819
1098.1, 908.086
1105.11, 909.839
1106.1, 910.086
1110.71, 911.237
1110.72, 911.241
1114.25, 912.124
1131.8, 913.879
1134.41, 914.139
1142.12, 914.911
1154.41, 916.139
1162.12, 916.911
1174.41, 918.139
1192.53, 919.952
1194.41, 920.139
1197.66, 920.465
1201.22, 920.776
1212.16, 921.718
1219.87, 922.15
1223.74, 922.15
1239.2, 922.15
1244.03, 922.15
1247.67, 922.15
1263.87, 920.811
1271.48, 920.143
1275.91, 919.79
1278.63, 919.622
1298.92, 918.144
1308.26, 917.4
1313.97, 917.047
1326.37, 916.144
1340.6, 915.011
1349.31, 914.473
1353.82, 914.144
1372.95, 912.621
1380.54, 912.136
1386.13, 910.94
1389.43, 910.122
1389.43, 910.122
1389.57, 910.087
1389.61, 910.077
1397.65, 908.087
1397.77, 908.056
1405.72, 906.087
1405.93, 906.034
1413.79, 904.087
1414.78, 903.841
1414.79, 903.84
1421.86, 902.087
1428.46, 900.451
1428.47, 900.45
1429.93, 900.087
1430.39, 899.974

51/68

Tuesday, January 26, 2021A-A_final_north_ST



1438.01, 898.087
1438.54, 897.955
1446.08, 896.087
1446.69, 895.936
1454.15, 894.087
1456.17, 893.588
1456.17, 893.587
1457.93, 893.15
1495.01, 893.15
1616.33, 893.15
1858.87, 893.15
2127.47, 893.15
2141.81, 893.15
2181.65, 893.15
2195.59, 893.15
2234.57, 893.15
2475.13, 893.15
2486.56, 893.15
2956.54, 893.15
3093.33, 892.905
3324.03, 892.493
3501.9, 891.358
3555.84, 891.15
3608.19, 889.152
3660.59, 887.152
3711.06, 885.155
3712.05, 885.059
3731.64, 883.163
3735.81, 882.765
3742.15, 882.163
3742.45, 882.134
3742.79, 882.102
3753.01, 881.129
3763.16, 880.163
3774.12, 879.12
3784.18, 878.163
3795.56, 877.08
3805.2, 876.163
3817.03, 875.037
3826.22, 874.163
3838.25, 873.038
3847.41, 872.183
3861.79, 868.588
3887.2, 862.235
3907.15, 857.247
3927.2, 852.235
3942.59, 848.389
4034.21, 825.483
4146.59, 797.389
4307.21, 757.235
4332.82, 750.816
4346.52, 747.389
4353.25, 745.706
4353.34, 745.686
4361.26, 743.112

Material Boundary
4481.94, 733
4486.94, 732

Scenario-based Entities
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Type Coordinates (x,y) Seismic
-9e-16, 723.896
0.809461, 723.908
1.15168, 723.913
1.45658, 723.917
1.93345, 723.924
4.30816, 723.96
12.6281, 724.084
24.2881, 724.257
113.381, 725.584
150.125, 726.131
251.754, 727.644
262.684, 727.807
264.857, 727.839
267.412, 727.877
267.74, 727.882
267.83, 727.883
268.093, 727.885
268.368, 727.882
269.061, 727.877
272.624, 727.847
281.529, 727.773
284.508, 727.748
284.959, 727.743
286.557, 727.708
289.734, 727.637
295.936, 727.498
301.316, 727.378
309.904, 727.186
313.768, 727.1
314.73, 727
317.794, 727
322.428, 727
327.892, 727
334.438, 727
352.838, 735.003
356.385, 735.013
366.425, 735.2
372.719, 735.318
379.181, 735.415
391.383, 735.573
399.078, 735.005
407.323, 734.789
412.029, 734.347
439.628, 735.289
488.131, 719.138
522.779, 707.602
608.698, 679
618.307, 679
629.067, 679.262
642.777, 679.595
647.559, 679.711
660.405, 680.023
675.999, 680.402
689.108, 680.721
700.659, 681.002
711.292, 681.261
721.531, 681.51
724.458, 681.581

Wadsworth Till

Assigned to:
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731.21, 681.745
742.989, 682.032
746.542, 682.118
760.228, 682.452
768.453, 682.652
775.361, 682.481
785.608, 682.229
792.858, 682.05
834.445, 681.025
836.108, 681
839.229, 681
842.442, 681
846.403, 681
851.249, 681
853.768, 681
858.565, 681
861.768, 681
864.838, 681
868.722, 681
876.123, 681
879.684, 681
882.824, 681
885.634, 681
888.824, 680.784
905.654, 679.642
913.684, 679.098
914.27, 679.058
916.598, 679.003
918.712, 678.951
920.654, 678.998
921.208, 679.012
921.899, 679.03
923.072, 679.061
924.878, 679.141
925.393, 679.164
926.99, 679.234
928.274, 679.291
929.213, 679.332
930.561, 679.392
932.042, 679.457
934.813, 679.981
940.841, 680.61
945.459, 681.092
948.634, 682.055
953.372, 683.186
964.682, 686.266
968.611, 687.32
970.51, 687.807
973.537, 688.568
983.137, 690.678
992.201, 692.586
995.001, 693.111
1005.88, 695.316
1015.48, 697.262
1026.16, 698.595
1029.95, 699.071
1037.13, 700.174
1049.53, 700.993
1053.89, 701.352
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Water Table

1060.67, 701.77
1068.84, 701.86
1069.64, 701.862
1072.74, 701.68
1077.4, 701.408
1085.39, 700.951
1093.76, 700.535
1103.93, 699.206
1105.21, 699.039
1108.51, 698.705
1108.62, 698.694
1115.88, 697.749
1119.27, 697.117
1126.35, 695.778
1134.85, 694.035
1143.12, 692.32
1144.75, 691.993
1145.42, 691.857
1146.43, 691.649
1147.98, 691.316
1148.3, 691.248
1149.18, 691.068
1151.08, 690.719
1156.36, 689.409
1157.27, 689.184
1163.63, 687.532
1180.77, 687.159
1199.14, 687
1219.87, 686.821
1247.6, 686.53
1274.47, 687.001
1354.82, 688.409
1380.15, 687.893
1449.6, 687
1461.71, 687
1495.01, 687
1500.34, 687
1516.14, 686.278
1637.24, 685
1692.76, 685
1718.93, 684.138
1781.09, 683.397
1807.08, 683
1816.05, 683
1826.62, 683
1845.4, 682.209
1854.88, 679
1862.97, 679
1893.13, 688.871
1989.22, 720.9
2041.9, 738.472
2194.18, 687.752
2229.99, 688.38
2366.91, 690.776
2388.53, 690.405
2447.68, 689.392
2475.13, 688.921
2503.25, 688.435
2521.93, 688.112
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2580.04, 689.12
2600.94, 689.482
2620.01, 689.813
2676.93, 690.8
2698.09, 690.434
2754.87, 689.452
2812.87, 688.448
2824.98, 688.239
2831.93, 688.119
2850.97, 688.449
2908.97, 689.455
2965.99, 690.443
2986.93, 690.807
3007.8, 690.446
3064.92, 689.458
3122.98, 688.453
3141.93, 688.125
3160.82, 688.453
3218.92, 689.461
3276.19, 690.454
3296.93, 690.814
3317.6, 690.456
3374.97, 689.464
3433.13, 688.457
3451.93, 688.132
3470.67, 688.457
3501.92, 688.999
3529.71, 689.545
3555.9, 690.059
3593.11, 690.795
3608.3, 691.095
3613.84, 691.204
3660.7, 690.618
3690.85, 690.24
3711.25, 689.984
3731.91, 689.696
3737.4, 689.624
3756.29, 689.378
3778.84, 689.083
3829.56, 690.08
3847.89, 690.44
3856.6, 690.594
3876.52, 690.946
3891.68, 691.214
3937.75, 692.028
3943.28, 691.934
3967.79, 691.516
4028.7, 690.475
4075.88, 689.669
4092.79, 689.38
4147.28, 690.336
4166.21, 690.668
4214.57, 691.517
4293.87, 717.935
4347.22, 735.704
4355, 738.297
4369.59, 738.142
4375.46, 736.173
4379.34, 734.899
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4386.69, 734.881
4390.98, 734.901
4397.07, 736.947
4400, 737.917
4410.58, 738.104
4428.73, 738.546
4430.97, 738.097
4441.29, 736.032
4446.59, 734.97
4455.94, 733.097
4460.99, 732.09
4463.46, 731.597
4465.14, 731.261
4465.96, 731.097
4472.68, 729.754
4475.95, 729.1
4478.43, 728.588
4481.38, 728
4481.45, 728
4483.36, 727.618
4485.96, 727.097
4490.7, 726.149
4495.96, 725.097
4497.12, 724.865
4498.46, 724.597
4499.81, 724.327
4500.96, 724.097
4503.69, 723.551
4505.51, 723.187
4506.46, 722.809
4508.48, 722
4513.9, 722
4516.95, 722
4519.28, 721.534
4521.95, 721
4656.84, 721
4685.73, 721
4711.04, 721
4713.3, 721.452
4716.04, 722
4718.38, 722
4724.51, 722
4726.29, 722.711
4727.48, 723.187
4728.79, 723.45
4732.03, 724.097
4732.91, 724.274
4734.53, 724.597
4735.41, 724.773
4737.03, 725.097
4740.55, 725.801
4747.03, 727.097
4748.79, 727.448
4752.03, 728.097
4753.78, 728.448
4757.03, 729.097
4760.53, 729.797
4763.5, 730.39
4767.03, 731.097
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4767.91, 731.272
4769.54, 731.598
4771.42, 731.978
4774.43, 732.582
4776.5, 733
4776.53, 733
4784.64, 734.61
4786.11, 734.902
4786.67, 735.014
4787.93, 735.263
4795.37, 736.738
4795.62, 736.787
4796.96, 737.054
5009.05, 737.054

435.797, 740.289
443.602, 740.289
447.47, 739
450.033, 738.146
453.47, 737
454.639, 736.61
456.913, 735.853
459.474, 735
462.023, 734.151
465.481, 733
465.482, 733
470.568, 731.307
477.496, 729
480.031, 728.156
483.505, 727
486.035, 726.158
489.513, 725
493.701, 723.607
495.524, 723
499.16, 721.79
507.535, 719
509.344, 718.398
513.543, 717
515.347, 716.4
519.551, 715
521.35, 714.401
525.559, 713
529.162, 711.807
537.749, 709
539.827, 708.301
543.591, 707
545.694, 706.3
549.599, 705
551.706, 704.298
555.606, 703
560.534, 701.359
567.615, 699
570.071, 698.182
573.623, 697
577.692, 695.645
579.631, 695
583.706, 693.643
583.706, 693.643
585.639, 693

Low Permeable 
Earth Liner

Bottom Liner 
Critical 
Interface - 
Base and 
Sideslopes

LCS Granular 
Drainage Layer

Assigned to:
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594.551, 690.033
597.655, 689
599.571, 688.362
603.662, 687
608.129, 685.513
609.67, 685
618.233, 685
628.127, 685.241
628.175, 685.242
700.514, 687
768.454, 688.654
835.534, 687
874.622, 687
885.02, 687
885.837, 687
914.501, 685.056
914.512, 685.056
916.783, 685
918.713, 684.952
920.67, 685
922.861, 685.058
931.35, 685.433
933.943, 685.923
944.266, 687
947.065, 687.849
951.886, 689
965.137, 692.608
966.644, 693
967.06, 693.116
971.617, 694.286
974.456, 694.923
974.842, 695
982.543, 696.691
984.141, 697
990.827, 698.433
993.853, 699
1011.96, 702.672
1013.62, 703
1014.48, 703.184
1029.03, 705
1036.48, 706.144
1049.43, 707
1054.51, 707.425
1060.93, 707.795
1067.29, 707.858
1069.81, 707.862
1084.55, 707
1094.3, 706.515
1105.9, 705
1109.31, 704.655
1114.62, 703.964
1116.8, 703.68
1119.86, 703.126
1120.45, 703
1128.59, 701.46
1130.69, 701
1136.6, 699.804
1140.35, 699
1147.15, 697.628
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Piezoline

1150.1, 697
1152.34, 696.587
1158.74, 695
1164.46, 693.516
1180.87, 693.158
1199.19, 693
1219.93, 692.821
1247.58, 692.53
1274.37, 693
1354.83, 694.411
1380.25, 693.892
1449.64, 693
1461.71, 693
1495.01, 693
1500.48, 693
1516.31, 692.277
1637.28, 691
1692.86, 691
1719.06, 690.137
1781.17, 689.396
1807.13, 689
1816.05, 689
1826.74, 689
1846.47, 688.169
1846.65, 688.162
1850.41, 686.948
1855.35, 685.225
1856.02, 685
1856.55, 685
1858.87, 685
1861.85, 685
1868.81, 687.228
1874.47, 689
1874.47, 689
1875.79, 689.44
1880.49, 691
1880.54, 691
1881.86, 691.439
1886.54, 693
1891.23, 694.563
1892.54, 695
1893.8, 695.436
1893.84, 695.436
1898.54, 697
1899.79, 697.434
1899.84, 697.434
1904.54, 699
1905.79, 699.433
1905.84, 699.433
1910.54, 701
1911.78, 701.431
1911.83, 701.431
1916.54, 703
1917.78, 703.43
1917.83, 703.429
1922.54, 705
1923.77, 705.428
1923.82, 705.428
1928.54, 707
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1929.77, 707.426
1929.82, 707.426
1934.54, 709
1935.76, 709.425
1935.82, 709.425
1940.54, 711
1941.76, 711.423
1941.81, 711.423
1946.54, 713
1947.76, 713.422
1947.81, 713.422
1952.54, 715
1953.76, 715.42
1953.8, 715.42
1958.54, 717
1959.76, 717.419
1959.8, 717.419
1964.54, 719
1965.76, 719.417
1965.79, 719.417
1970.54, 721
1971.76, 721.416
1971.79, 721.416
1976.54, 723
1977.76, 723.414
1977.79, 723.414
1982.54, 725
1987.31, 726.589
1988.52, 727
1988.54, 727
1993.32, 728.59
1994.52, 729
1994.54, 729
1995.75, 729.41
1995.77, 729.41
2000.55, 731
2001.74, 731.408
2001.77, 731.408
2006.55, 733
2007.74, 733.406
2007.77, 733.406
2012.55, 735
2013.73, 735.405
2013.76, 735.405
2018.55, 737
2019.73, 737.403
2019.76, 737.403
2024.55, 739
2025.72, 739.402
2025.75, 739.402
2030.55, 741
2031.73, 741.4
2036.53, 743
2041.91, 744.8
2060.85, 738.545
2075.51, 733.686
2122.09, 718.246
2127.47, 716.441
2149.16, 709.179
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2175.38, 700.392
2176.55, 700
2195.21, 693.791
2195.27, 693.772
2195.49, 693.776
2195.5, 693.776
2195.59, 693.778
2208.3, 694
2235.83, 694.482
2276.51, 695.194
2295.76, 695.531
2313.04, 695.833
2322.59, 696
2366.91, 696.776
2387.58, 696.422
2475.13, 694.921
2521.93, 694.112
2580.01, 695.119
2599.02, 695.449
2655.66, 696.431
2676.93, 696.8
2698.12, 696.433
2756.78, 695.419
2775.37, 695.097
2824.98, 694.239
2831.93, 694.119
2870.81, 694.793
2896.34, 695.236
2908.97, 695.455
2965.96, 696.443
2986.93, 696.807
3005.86, 696.479
3026.7, 696.119
3084.07, 695.126
3141.93, 694.125
3160.86, 694.454
3218.92, 695.461
3276.16, 696.453
3296.93, 696.814
3315.7, 696.489
3373.9, 695.482
3431.21, 694.491
3451.93, 694.132
3472.59, 694.49
3501.92, 694.999
3532.41, 695.598
3555.9, 696.059
3592.57, 696.784
3608.3, 697.095
3613.84, 697.204
3660.7, 696.618
3690.91, 696.239
3711.25, 695.984
3731.91, 695.696
3736.97, 695.63
3774.17, 695.144
3778.84, 695.083
3829.52, 696.079
3847.89, 696.44
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3856.62, 696.594
3891.54, 697.211
3937.75, 698.028
3943.28, 697.934
3967.87, 697.514
4028.8, 696.473
4092.79, 695.38
4147.28, 696.336
4168.34, 696.706
4213.55, 697.499
4302.23, 727.041
4347.22, 741.988
4350.55, 743.096
4352.88, 743.177
4354.12, 743.273

425.446, 740.017
435.797, 740.214
440.59, 740.214
447.446, 737.929
450.009, 737.075
453.446, 735.929
454.615, 735.539
456.889, 734.782
459.451, 733.929
462, 733.08
465.468, 731.925
465.47, 731.925
470.544, 730.236
477.472, 727.929
480.007, 727.085
483.482, 725.929
486.011, 725.087
489.489, 723.929
493.677, 722.536
495.5, 721.929
499.136, 720.718
507.512, 717.929
509.321, 717.327
513.52, 715.929
515.323, 715.328
519.528, 713.929
521.326, 713.33
525.536, 711.929
529.138, 710.736
537.726, 707.929
539.803, 707.23
543.567, 705.929
545.671, 705.229
549.575, 703.929
551.683, 703.227
555.583, 701.929
560.51, 700.288
567.591, 697.929
570.047, 697.111
573.599, 695.929
577.668, 694.574
579.607, 693.929
583.685, 692.571
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583.686, 692.571
585.615, 691.929
594.527, 688.962
597.631, 687.929
599.548, 687.291
603.639, 685.929
608.105, 684.442
609.658, 683.925
618.234, 683.925
628.129, 684.166
628.177, 684.167
700.515, 685.925
768.454, 687.578
835.533, 685.925
874.622, 685.925
885.02, 685.925
885.834, 685.925
914.498, 683.981
914.511, 683.981
916.781, 683.925
918.713, 683.877
920.672, 683.925
922.863, 683.983
931.358, 684.358
933.954, 684.848
944.281, 685.926
947.085, 686.777
951.905, 687.927
965.156, 691.535
966.664, 691.928
967.079, 692.043
971.634, 693.213
974.471, 693.85
974.857, 693.927
982.558, 695.618
984.156, 695.927
990.842, 697.36
993.868, 697.926
1011.98, 701.598
1013.64, 701.927
1014.5, 702.11
1029.04, 703.926
1036.49, 705.07
1049.44, 705.925
1054.51, 706.35
1060.93, 706.72
1067.29, 706.783
1069.81, 706.787
1084.54, 705.925
1094.29, 705.441
1105.89, 703.925
1109.3, 703.581
1114.61, 702.889
1116.79, 702.605
1119.84, 702.052
1120.43, 701.926
1128.58, 700.387
1130.67, 699.927
1136.58, 698.73
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Block Search Polyline

1140.33, 697.927
1147.14, 696.555
1150.08, 695.926
1152.33, 695.513
1158.73, 693.927
1164.45, 692.441
1180.86, 692.083
1199.19, 691.925
1219.92, 691.746
1247.58, 691.455
1274.37, 691.925
1354.83, 693.335
1380.25, 692.817
1449.64, 691.925
1461.71, 691.925
1495.01, 691.925
1500.47, 691.925
1516.31, 691.202
1637.28, 689.925
1692.85, 689.925
1719.06, 689.062
1781.17, 688.321
1807.13, 687.925
1816.05, 687.925
1826.74, 687.925
1846.45, 687.095
1850.06, 685.929
1855, 684.207
1855.85, 683.925
1856.55, 683.925
1858.87, 683.925
1862.02, 683.925
1866.63, 685.435
1867.46, 685.702
1868.14, 685.929
1868.43, 686.031
1874.48, 687.925
1874.48, 687.925
1875.81, 688.369
1880.5, 689.925
1880.55, 689.925
1881.88, 690.368
1886.56, 691.929
1891.25, 693.492
1892.56, 693.929
1893.81, 694.361
1893.86, 694.361
1898.56, 695.929
1899.8, 696.359
1899.85, 696.359
1904.56, 697.929
1905.8, 698.358
1905.85, 698.358
1910.56, 699.929
1911.79, 700.356
1911.84, 700.356
1916.56, 701.929
1917.79, 702.355
1917.84, 702.354
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1922.56, 703.929
1923.78, 704.353
1923.84, 704.353
1928.56, 705.929
1929.78, 706.351
1929.83, 706.351
1934.56, 707.929
1935.78, 708.35
1935.83, 708.35
1940.57, 709.929
1941.77, 710.348
1941.82, 710.348
1946.56, 711.929
1947.77, 712.347
1947.82, 712.347
1952.57, 713.929
1953.77, 714.345
1953.82, 714.345
1958.57, 715.929
1959.77, 716.344
1959.81, 716.344
1964.57, 717.929
1965.77, 718.342
1965.81, 718.342
1970.57, 719.929
1971.77, 720.341
1971.8, 720.341
1976.57, 721.929
1977.77, 722.339
1977.8, 722.339
1982.57, 723.929
1987.33, 725.518
1988.53, 725.925
1988.56, 725.925
1993.34, 727.519
1994.53, 727.925
1994.56, 727.925
1995.76, 728.335
1995.79, 728.335
2000.57, 729.929
2001.76, 730.333
2001.78, 730.333
2006.57, 731.929
2007.75, 732.331
2007.78, 732.331
2012.57, 733.929
2013.75, 734.33
2013.77, 734.33
2018.57, 735.929
2019.74, 736.328
2019.77, 736.328
2024.57, 737.929
2025.74, 738.327
2025.76, 738.327
2030.57, 739.929
2031.75, 740.329
2036.55, 741.929
2041.91, 743.664
2059.98, 737.663
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2072.86, 733.361
2127.45, 715.185
2173.36, 699.929
2195.02, 692.72
2195.1, 692.694
2195.24, 692.696
2195.59, 692.703
2366.91, 695.701
2388.56, 695.33
2447.68, 694.317
2475.13, 693.846
2503.22, 693.36
2521.93, 693.037
2580.01, 694.044
2600.94, 694.407
2620.04, 694.738
2676.93, 695.725
2698.12, 695.358
2754.86, 694.377
2812.84, 693.374
2824.98, 693.164
2831.93, 693.044
2851.01, 693.374
2908.97, 694.38
2965.96, 695.368
2986.93, 695.732
3007.83, 695.37
3064.92, 694.383
3122.95, 693.379
3141.93, 693.05
3160.86, 693.379
3218.92, 694.386
3276.17, 695.378
3296.93, 695.738
3317.63, 695.381
3374.97, 694.389
3433.1, 693.383
3451.93, 693.057
3470.7, 693.383
3501.92, 693.924
3529.71, 694.47
3555.9, 694.984
3593.09, 695.719
3608.3, 696.02
3613.84, 696.129
3660.7, 695.543
3690.86, 695.165
3711.25, 694.909
3731.91, 694.621
3737.39, 694.549
3756.25, 694.303
3778.84, 694.008
3829.53, 695.004
3847.89, 695.365
3856.62, 695.519
3876.56, 695.872
3891.57, 696.137
3937.75, 696.953
3943.28, 696.859
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3967.86, 696.44
4028.78, 695.399
4075.88, 694.594
4092.79, 694.305
4147.28, 695.261
4168.47, 695.633
4213.73, 696.427
4287.78, 721.093
4347.24, 740.9
4354.13, 743.197
4363.81, 742.98
4368.83, 742.903

68/68

Tuesday, January 26, 2021A-A_final_north_ST



2.1272.1272.1272.127

1

W

Method: Bishop simplified
Factor of Safety: 2.127
Axis Location: 4207.149, 1389.709
Left Slip Surface Endpoint: 3784.451, 881.000
Right Slip Surface Endpoint: 4360.497, 746.325

Zion Landfill Site 2 North Expansion: Section A-A' (North Side)
Complete Buildout / Global LinerStability
NonCircular - Liner Block Search 
Short Term / Static Conditions 

Phi 
(deg)

Cohesion 
(psf)

Sat. Unit Weight 
(lbs/ft3)

Unit Weight 
(lbs/ft3)

ColorMaterial Name

11.81465130.3121.5Final Cover Soils

21.90130.3121.5Final Cover Critical Interface

3307575Expansion Waste Fill

3307575Existing Waste Fill

300130126LCS Granular Drainage Layer

14.945134.1128.2
Bottom Liner Critical Interface - Base 

and Sideslopes

11.81465134.1128.2Low Permeable Earth Liner

11.81465137.8136.6Wadsworth Till
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Slide Analysis Information

A-A_final_north_ST

Project Summary
File Name: A-A_final_north_ST.slmd
Slide Modeler Version: 9.006
Compute Time: 00h:09m:07.240s
Project Title: SLIDE - An Interactive Slope Stability Program
Date Created: 1/30/2020, 11:59:15 AM

General Settings
Units of Measurement: Imperial Units
Time Units: days
Permeability Units: feet/second
Data Output: Standard
Failure Direction: Left to Right

Analysis Options
Slices Type: Vertical

Analysis Methods Used
Bishop simplified
GLE/Morgenstern-Price with interslice force function 
(Half Sine)
Janbu corrected
Spencer

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes
Create Interslice boundaries at intersections with water 
tables and piezos:

Yes

Initial trial value of FS: 1
Steffensen Iteration: Yes

Groundwater Analysis



Groundwater Method: Water Surfaces
Pore Fluid Unit Weight [lbs/ft3]: 62.4
Use negative pore pressure cutoff: Yes
Maximum negative pore pressure [psf]: 0
Advanced Groundwater Method: None

Random Numbers
Pseudo-random Seed: 10116
Random Number Generation Method: Park and Miller v.3

Surface Options
Surface Type: Non-Circular Block Search
Number of Surfaces: 5000
Multiple Groups: Disabled
Pseudo-Random Surfaces: Enabled
Convex Surfaces Only: Disabled
Left Projection Angle (Start Angle) [deg]: 135
Left Projection Angle (End Angle) [deg]: 135
Right Projection Angle (Start Angle) [deg]: 45
Right Projection Angle (End Angle) [deg]: 45
Minimum Elevation: Not Defined
Minimum Depth: Not Defined
Minimum Area: Not Defined
Minimum Weight: Not Defined

Seismic Loading
Advanced seismic analysis: No
Staged pseudostatic analysis: No

Materials
Final Cover Soils

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 1465
Friction Angle [deg] 11.8
Water Surface None
Ru Value 0
Final Cover Critical Interface
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Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 0
Friction Angle [deg] 21.9
Water Surface None
Ru Value 0
Expansion Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 33
Water Surface None
Ru Value 0
Existing Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 33
Water Surface None
Ru Value 0
LCS Granular Drainage Layer

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 126
Saturated Unit Weight [lbs/ft3] 130
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface Piezometric Line 1
Hu Value 1
Bottom Liner Critical Interface - Base and Sideslopes

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 45
Friction Angle [deg] 14.9
Water Surface Piezometric Line 1
Hu Value 1
Low Permeable Earth Liner

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 1465
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Friction Angle [deg] 11.8
Water Surface Piezometric Line 1
Hu Value 1
Wadsworth Till

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 136.6
Saturated Unit Weight [lbs/ft3] 137.8
Cohesion [psf] 1465
Friction Angle [deg] 11.8
Water Surface Water Table
Hu Value 1

Global Minimums
Method: bishop simplified

FS 2.127390
Axis Location: 4207.149, 1389.709
Left Slip Surface Endpoint: 3784.451, 881.000
Right Slip Surface Endpoint: 4360.497, 746.325
Resisting Moment: 1.05585e+09 lb-ft
Driving Moment: 4.96314e+08 lb-ft
Total Slice Area: 50052.7 ft2
Surface Horizontal Width: 576.046 ft
Surface Average Height: 86.8901 ft

Method: janbu corrected

FS 2.161960
Axis Location: 4207.149, 1389.709
Left Slip Surface Endpoint: 3784.451, 881.000
Right Slip Surface Endpoint: 4360.497, 746.325
Resisting Horizontal Force: 1.42178e+06 lb
Driving Horizontal Force: 657634 lb
Total Slice Area: 50052.7 ft2
Surface Horizontal Width: 576.046 ft
Surface Average Height: 86.8901 ft

Method: spencer

FS 2.241000
Axis Location: 4188.360, 1437.635
Left Slip Surface Endpoint: 3738.516, 885.371
Right Slip Surface Endpoint: 4360.265, 746.402
Resisting Moment: 1.24003e+09 lb-ft
Driving Moment: 5.53339e+08 lb-ft
Resisting Horizontal Force: 1.48699e+06 lb
Driving Horizontal Force: 663542 lb
Total Slice Area: 55419.1 ft2
Surface Horizontal Width: 621.749 ft
Surface Average Height: 89.1343 ft
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Method: gle/morgenstern-price

FS 2.244370
Axis Location: 4187.938, 1445.456
Left Slip Surface Endpoint: 3732.849, 885.910
Right Slip Surface Endpoint: 4362.521, 745.658
Resisting Moment: 1.29292e+09 lb-ft
Driving Moment: 5.76074e+08 lb-ft
Resisting Horizontal Force: 1.53181e+06 lb
Driving Horizontal Force: 682511 lb
Total Slice Area: 57027.2 ft2
Surface Horizontal Width: 629.672 ft
Surface Average Height: 90.5665 ft

Global Minimum Coordinates
Method: bishop simplified

X Y
3784.45 881
3966.58 696.536
4024.94 695.39
4071.47 694.594
4092.81 694.23
4150.86 695.249
4178.73 695.738
4213.73 696.503
4288.71 721.484
4344.39 739.878
4355.64 743.619
4360.5 746.325

Method: janbu corrected

X Y
3784.45 881
3966.58 696.536
4024.94 695.39
4071.47 694.594
4092.81 694.23
4150.86 695.249
4178.73 695.738
4213.73 696.503
4288.71 721.484
4344.39 739.878
4355.64 743.619
4360.5 746.325

Method: spencer
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X Y
3738.52 885.371
3950.25 696.817
3961.54 696.472
4024.6 695.395
4071.5 694.594
4092.8 694.23
4151.6 695.262
4172.27 695.625
4213.72 696.502
4288.26 721.174
4346.38 740.692
4354.72 743.301
4360.26 746.402

Method: gle/morgenstern-price

X Y
3732.85 885.91
3876.39 752.578
3943.07 696.976
3943.32 696.895
3963.47 696.439
4024.75 695.393
4074.07 694.55
4095.38 694.275
4151.55 695.261
4172.71 695.632
4213.72 696.502
4288.21 721.16
4348.82 741.412
4351.35 742.275
4362.52 745.658

Valid and Invalid Surfaces
Method: bishop simplified

Number of Valid Surfaces: 4758
Number of Invalid Surfaces: 246

Error Codes
Error Code -106 reported for 3 surfaces
Error Code -108 reported for 5 surfaces
Error Code -110 reported for 238 surfaces

Method: janbu corrected
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Number of Valid Surfaces: 4759
Number of Invalid Surfaces: 245

Error Codes
Error Code -106 reported for 3 surfaces
Error Code -108 reported for 4 surfaces
Error Code -110 reported for 238 surfaces

Method: spencer

Number of Valid Surfaces: 4289
Number of Invalid Surfaces: 715

Error Codes
Error Code -106 reported for 3 surfaces
Error Code -108 reported for 66 surfaces
Error Code -110 reported for 238 surfaces
Error Code -111 reported for 408 surfaces

Method: gle/morgenstern-price

Number of Valid Surfaces: 4131
Number of Invalid Surfaces: 873

Error Codes
Error Code -106 reported for 3 surfaces
Error Code -108 reported for 64 surfaces
Error Code -110 reported for 238 surfaces
Error Code -111 reported for 568 surfaces

Error Code Descriptions

The following errors were encountered during the computation:
-106 = Average slice width is less than 0.0001 * (maximum horizontal extent of soil region). This  
limitation is imposed to avoid numerical errors which may result from too many slices, or too 
small a slip region.
-108 = Total driving moment or total driving force < 0.1. This is to limit the calculation of  
extremely high safety factors if the driving force is very small (0.1 is an arbitrary number).
-110 = The water table or a piezoline does not span the slip region for a given slip surface,  
when Water Surfaces is specified as the method of pore pressure calculation. If this error occurs,  
check that the water table or piezoline(s) span the appropriate soil cells.
-111 = safety factor equation did not converge

Entity Information
Block Search - thin layers

Shared Entities

Type Coordinates (x,y)
4801.25, 742.054
4796.47, 742.054
4726.05, 728
4724.43, 727.354
4723.55, 727
4718.38, 727
4715.55, 727
4712.32, 726.355
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4710.54, 726
4685.73, 726
4656.84, 726
4522.44, 726
4520.26, 726.437
4517.44, 727
4513.9, 727
4509.44, 727
4508.31, 727.451
4506.94, 728
4486.94, 732
4486.94, 732
4481.94, 733
4481.87, 733
4479.43, 733.489
4476.94, 734
4476.94, 734
4473.66, 734.657
4466.94, 736
4466.94, 736
4466.94, 736
4464.31, 736.526
4461.97, 736.994
4456.92, 738
4447.57, 739.873
4442.27, 740.935
4431.95, 743
4429.16, 743.558
4410.47, 743.103
4399.15, 742.903
4395.49, 741.691
4390.15, 739.897
4386.69, 739.881
4380.14, 739.897
4377.03, 740.918
4371.14, 742.896
4365, 744.839
4354.12, 748.427
4347.22, 750.154
4333.51, 753.581
4307.9, 760
4147.28, 800.154
4034.9, 828.248
3943.28, 851.154
3927.9, 855
3907.85, 860.012
3887.89, 865
3862.48, 871.353
3847.89, 875
3838.52, 875.876
3826.49, 877
3817.3, 877.874
3805.47, 879
3795.83, 879.918
3784.45, 881
3774.39, 881.957
3763.43, 883
3753.28, 883.966
3743.06, 884.939

8/67

Tuesday, January 26, 2021A-A_final_north_ST



3742.72, 884.971
3742.42, 885
3736.08, 885.603
3731.91, 886
3712.33, 887.896
3711.25, 888
3660.7, 890
3608.3, 892
3555.9, 894
3501.92, 894.208
3324.04, 895.343
3093.34, 895.755
2956.54, 896
2486.56, 896
2475.13, 896
2234.57, 896
2195.59, 896
2181.65, 896
2141.81, 896
2127.47, 896
1858.87, 896
1616.33, 896
1495.01, 896
1458.28, 896
1456.86, 896.353
1456.85, 896.354
1454.84, 896.853
1447.37, 898.703
1446.76, 898.853
1439.22, 900.721
1438.69, 900.853
1431.08, 902.74
1430.62, 902.853
1429.15, 903.217
1429.15, 903.218
1422.55, 904.853
1415.47, 906.607
1415.47, 906.607
1414.48, 906.853
1406.62, 908.801
1406.4, 908.853
1398.46, 910.822
1398.33, 910.853
1390.3, 912.844
1390.26, 912.853
1390.12, 912.889
1390.12, 912.889
1386.77, 913.717
1380.94, 914.966
1373.16, 915.464
1354.04, 916.986
1349.5, 917.317
1340.81, 917.854
1326.59, 918.986
1314.16, 919.891
1308.46, 920.243
1299.13, 920.986
1278.82, 922.465
1276.11, 922.633
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External Boundary

1271.72, 922.983
1264.11, 923.65
1247.79, 925
1244.03, 925
1239.2, 925
1223.74, 925
1219.79, 925
1211.96, 924.561
1200.98, 923.615
1197.39, 923.302
1194.12, 922.975
1192.25, 922.788
1174.12, 920.975
1161.84, 919.746
1154.12, 918.975
1141.84, 917.746
1134.12, 916.975
1131.52, 916.714
1113.76, 914.939
1110.03, 914.006
1110.01, 914.002
1105.41, 912.851
1104.42, 912.604
1097.41, 910.851
1096.34, 910.584
1089.41, 908.851
1088.27, 908.565
1081.41, 906.851
1076.31, 905.577
1076.3, 905.573
1073.41, 904.851
1070.76, 904.188
1070.74, 904.184
1065.41, 902.851
1064.04, 902.51
1057.41, 900.851
1050.91, 899.226
1049.41, 898.851
1042.98, 897.243
1041.41, 896.851
1035.75, 895.435
1035.73, 895.432
1033.41, 894.851
1031.24, 894.309
1031.23, 894.306
1025.41, 892.851
1023.7, 892.424
1017.41, 890.851
1015.64, 890.407
1009.41, 888.851
1002.24, 887.059
1001.87, 886.967
1001.85, 886.96
1001.53, 886.882
1001.41, 886.851
1000.31, 886.576
998.452, 886.111
998.336, 886.082
993.409, 884.851
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989.728, 883.93
988.483, 883.619
988.367, 883.59
986.509, 883.126
985.409, 882.851
982.082, 882.019
977.409, 880.851
973.251, 879.811
969.409, 878.851
964.222, 877.554
961.409, 876.851
959.545, 876.385
957.953, 875.986
953.409, 874.851
950.878, 874.218
950.2, 874.048
949.069, 873.766
947.594, 873.397
945.409, 872.851
945.25, 872.811
944.49, 872.621
943.871, 872.466
937.409, 870.851
935.469, 870.366
929.409, 868.851
922.837, 867.208
921.409, 866.851
914.83, 865.206
913.409, 864.851
912.054, 864.512
905.409, 862.851
904.157, 862.538
897.409, 860.851
895.171, 860.291
889.409, 858.851
883.455, 857.362
882.565, 857.14
881.409, 856.851
880.304, 856.574
873.409, 854.851
866.47, 853.116
865.409, 852.851
858.425, 851.105
857.409, 850.851
850.382, 849.094
849.409, 848.851
848.476, 848.617
841.409, 846.851
834.511, 845.126
833.409, 844.851
832.349, 844.586
825.409, 842.851
819.152, 841.286
817.409, 840.851
811.119, 839.278
809.409, 838.851
807.747, 838.435
801.409, 836.851
794.398, 835.098
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793.409, 834.851
792.434, 834.607
792.426, 834.605
785.409, 832.851
778.07, 831.016
777.409, 830.851
777.357, 830.838
777.354, 830.838
769.409, 828.851
766.195, 828.047
761.409, 826.851
754.352, 825.086
754.344, 825.084
753.409, 824.851
752.484, 824.619
752.476, 824.617
745.409, 822.851
742.15, 822.036
737.409, 820.851
734.118, 820.028
729.409, 818.851
726.082, 818.019
721.42, 816.851
714.316, 815.075
714.308, 815.073
713.42, 814.851
712.543, 814.631
712.535, 814.629
705.42, 812.851
701.994, 811.994
697.42, 810.851
692.873, 809.714
689.42, 808.851
684.906, 807.722
681.42, 806.851
674.27, 805.063
674.262, 805.061
673.422, 804.851
672.586, 804.643
665.409, 802.851
661.711, 801.926
657.419, 800.851
653.685, 799.917
649.422, 798.851
645.167, 797.79
641.409, 796.851
634.21, 795.051
633.409, 794.851
632.619, 794.653
625.409, 792.851
621.53, 791.881
617.419, 790.851
613.503, 789.872
609.419, 788.851
605.466, 787.862
601.421, 786.851
594.16, 785.039
593.415, 784.852
592.654, 784.664
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585.393, 782.851
581.342, 781.838
577.393, 780.851
573.314, 779.831
569.392, 778.851
565.288, 777.824
561.39, 776.85
554.142, 775.035
553.404, 774.85
552.668, 774.665
545.409, 772.851
538.007, 771
538.003, 771
537.388, 770.846
529.393, 768.851
525.016, 767.756
521.392, 766.85
514.117, 765.028
513.413, 764.851
512.696, 764.673
505.386, 762.851
500.914, 761.732
497.408, 760.85
492.912, 759.725
489.386, 758.851
485.922, 757.977
481.42, 756.851
474.122, 755.025
473.423, 754.851
472.728, 754.677
465.411, 752.851
460.744, 751.683
457.419, 750.85
453.425, 749.85
449.755, 748.932
449.43, 748.851
449.065, 748.76
441.43, 746.851
411.625, 739.4
408.752, 739.647
407.707, 739.78
399.328, 740
391.535, 740.576
375.004, 740.361
356.331, 740.013
351.947, 740
351.399, 739.824
347.109, 738
345.31, 737.207
342.499, 736
338.762, 734.381
337.91, 734
333.865, 732.219
333.374, 732
331.196, 732
314.988, 732
314.081, 732.094
284.972, 732.744
267.961, 732.886
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0, 728.896
1.137e-13, 646.588
-5.68e-14, 330.891
5009.05, 330.891
5009.05, 649.333
5009.05, 742.054
411.625, 739.4
415.074, 739.104
419.682, 740
425.234, 740.088
426.201, 740.106
426.87, 740.119
435.797, 740.289
440.602, 740.289
447.47, 738
450.033, 737.146
453.47, 736
454.639, 735.61
456.913, 734.853
459.474, 734
462.023, 733.151
465.481, 732
465.482, 732
470.568, 730.307
477.496, 728
480.031, 727.156
483.505, 726
486.035, 725.158
489.513, 724
493.701, 722.607
495.524, 722
499.16, 720.79
507.535, 718
509.344, 717.398
513.543, 716
515.347, 715.4
519.551, 714
521.35, 713.401
525.559, 712
529.162, 710.807
537.749, 708
539.827, 707.301
543.591, 706
545.694, 705.3
549.599, 704
551.706, 703.298
555.606, 702
560.534, 700.359
567.615, 698
570.071, 697.182
573.623, 696
577.692, 694.645
579.631, 694
583.706, 692.643
583.706, 692.643
585.639, 692
594.551, 689.033
597.655, 688
599.571, 687.362
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603.662, 686
608.129, 684.513
609.67, 684
618.233, 684
628.127, 684.241
628.175, 684.242
700.514, 686
768.454, 687.654
835.534, 686
874.622, 686
885.02, 686
885.837, 686
914.501, 684.056
914.512, 684.056
916.783, 684
918.713, 683.952
920.67, 684
922.861, 684.058
931.35, 684.433
933.943, 684.923
944.266, 686
947.065, 686.849
951.886, 688
965.137, 691.608
966.644, 692
967.06, 692.116
971.617, 693.286
974.456, 693.923
974.842, 694
982.543, 695.691
984.141, 696
990.827, 697.433
993.853, 698
1011.96, 701.672
1013.62, 702
1014.48, 702.184
1029.03, 704
1036.48, 705.144
1049.43, 706
1054.51, 706.425
1060.93, 706.795
1067.29, 706.858
1069.81, 706.862
1084.55, 706
1094.3, 705.515
1105.9, 704
1109.31, 703.655
1114.62, 702.964
1116.8, 702.68
1119.86, 702.126
1120.45, 702
1128.59, 700.46
1130.69, 700
1136.6, 698.804
1140.35, 698
1147.15, 696.628
1150.1, 696
1152.34, 695.587
1158.74, 694
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1164.46, 692.516
1180.87, 692.158
1199.19, 692
1219.93, 691.821
1247.58, 691.53
1274.37, 692
1354.83, 693.411
1380.25, 692.892
1449.64, 692
1461.71, 692
1495.01, 692
1500.48, 692
1516.31, 691.277
1637.28, 690
1692.86, 690
1719.06, 689.137
1781.17, 688.396
1807.13, 688
1816.05, 688
1826.74, 688
1846.47, 687.169
1850.09, 686
1855.02, 684.278
1855.86, 684
1856.55, 684
1858.87, 684
1862.01, 684
1866.61, 685.507
1867.43, 685.773
1868.11, 686
1868.4, 686.102
1874.47, 688
1874.47, 688
1875.79, 688.44
1880.49, 690
1880.54, 690
1881.86, 690.439
1886.54, 692
1891.23, 693.563
1892.54, 694
1893.8, 694.436
1893.84, 694.436
1898.54, 696
1899.79, 696.434
1899.84, 696.434
1904.54, 698
1905.79, 698.433
1905.84, 698.433
1910.54, 700
1911.78, 700.431
1911.83, 700.431
1916.54, 702
1917.78, 702.43
1917.83, 702.429
1922.54, 704
1923.77, 704.428
1923.82, 704.428
1928.54, 706
1929.77, 706.426
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1929.82, 706.426
1934.54, 708
1935.76, 708.425
1935.82, 708.425
1940.54, 710
1941.76, 710.423
1941.81, 710.423
1946.54, 712
1947.76, 712.422
1947.81, 712.422
1952.54, 714
1953.76, 714.42
1953.8, 714.42
1958.54, 716
1959.76, 716.419
1959.8, 716.419
1964.54, 718
1965.76, 718.417
1965.79, 718.417
1970.54, 720
1971.76, 720.416
1971.79, 720.416
1976.54, 722
1977.76, 722.414
1977.79, 722.414
1982.54, 724
1987.31, 725.589
1988.52, 726
1988.54, 726
1993.32, 727.59
1994.52, 728
1994.54, 728
1995.75, 728.41
1995.77, 728.41
2000.55, 730
2001.74, 730.408
2001.77, 730.408
2006.55, 732
2007.74, 732.406
2007.77, 732.406
2012.55, 734
2013.73, 734.405
2013.76, 734.405
2018.55, 736
2019.73, 736.403
2019.76, 736.403
2024.55, 738
2025.72, 738.402
2025.75, 738.402
2030.55, 740
2031.73, 740.4
2036.53, 742
2041.91, 743.743
2060, 737.734
2072.88, 733.432
2127.47, 715.257
2173.38, 700
2195.04, 692.792
2195.11, 692.769
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2195.24, 692.771
2195.59, 692.778
2366.91, 695.776
2388.56, 695.405
2447.68, 694.392
2475.13, 693.921
2503.22, 693.435
2521.93, 693.112
2580.01, 694.119
2600.94, 694.482
2620.04, 694.813
2676.93, 695.8
2698.12, 695.433
2754.87, 694.452
2812.84, 693.449
2824.98, 693.239
2831.93, 693.119
2851.01, 693.449
2908.97, 694.455
2965.96, 695.443
2986.93, 695.807
3007.83, 695.445
3064.92, 694.458
3122.95, 693.454
3141.93, 693.125
3160.85, 693.454
3218.92, 694.461
3276.17, 695.453
3296.93, 695.814
3317.63, 695.456
3374.97, 694.464
3433.1, 693.458
3451.93, 693.132
3470.7, 693.458
3501.92, 693.999
3529.71, 694.545
3555.9, 695.059
3593.08, 695.794
3608.3, 696.095
3613.84, 696.204
3660.7, 695.618
3690.86, 695.24
3711.25, 694.984
3731.91, 694.696
3737.4, 694.624
3756.25, 694.378
3778.84, 694.083
3829.53, 695.079
3847.89, 695.44
3856.61, 695.594
3876.56, 695.947
3891.57, 696.212
3937.75, 697.028
3943.28, 696.934
3967.86, 696.515
4028.78, 695.474
4075.88, 694.669
4092.79, 694.38
4147.28, 695.336
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4168.47, 695.708
4213.72, 696.502
4287.75, 721.165
4347.22, 740.972
4354.12, 743.273
4360.73, 743.124
4361.26, 743.112
4363.81, 743.055
4369.04, 742.975
4371.14, 742.896
425.234, 740.088
425.659, 739.946
439.628, 735.289
445.572, 733.308
448.135, 732.454
451.572, 731.308
452.741, 730.918
455.017, 730.16
457.579, 729.307
460.127, 728.458
464.508, 727
464.51, 727
468.673, 725.614
475.6, 723.307
478.136, 722.463
481.611, 721.307
484.14, 720.465
487.618, 719.307
491.807, 717.914
493.629, 717.307
497.265, 716.097
505.64, 713.307
507.449, 712.705
511.648, 711.307
513.452, 710.707
517.656, 709.307
519.455, 708.708
523.669, 707.306
527.287, 706.108
535.86, 703.305
537.89, 702.622
541.663, 701.318
543.799, 700.607
547.704, 699.307
549.811, 698.606
553.711, 697.307
558.639, 695.666
565.718, 693.308
568.176, 692.49
571.728, 691.307
575.797, 689.953
577.736, 689.307
582.052, 687.87
582.052, 687.87
583.743, 687.307
592.656, 684.34
595.759, 683.307
597.676, 682.669
601.767, 681.307
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606.234, 679.82
608.698, 679
618.307, 679
628.226, 679.242
628.274, 679.242
700.659, 681.002
768.453, 682.652
835.46, 681
874.622, 681
885.02, 681
885.634, 681
914.27, 679.058
914.411, 679.057
916.635, 679.002
918.712, 678.951
920.822, 679.002
923.072, 679.061
932.042, 679.457
934.813, 679.981
945.459, 681.092
948.634, 682.055
953.372, 683.186
966.68, 686.81
968.205, 687.206
968.611, 687.32
973.02, 688.452
975.698, 689.053
976.071, 689.127
983.756, 690.815
985.339, 691.121
992.008, 692.55
995.001, 693.111
1013.14, 696.789
1014.83, 697.123
1015.48, 697.262
1029.86, 699.057
1037.13, 700.174
1049.88, 701.017
1054.93, 701.439
1061.13, 701.796
1067.32, 701.858
1069.64, 701.862
1084.22, 701.009
1093.76, 700.535
1105.21, 699.039
1108.62, 698.694
1113.85, 698.014
1115.88, 697.749
1118.7, 697.239
1119.27, 697.117
1127.39, 695.581
1129.45, 695.129
1135.37, 693.93
1139.13, 693.125
1145.94, 691.753
1148.93, 691.114
1151.08, 690.719
1157.27, 689.184
1163.63, 687.532
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Material Boundary

1180.77, 687.159
1199.14, 687
1219.87, 686.821
1247.6, 686.53
1274.47, 687.001
1354.82, 688.409
1380.15, 687.893
1449.6, 687
1461.71, 687
1495.01, 687
1500.34, 687
1516.14, 686.278
1637.24, 685
1692.76, 685
1718.93, 684.138
1781.09, 683.397
1807.08, 683
1816.05, 683
1826.62, 683
1845.4, 682.209
1848.18, 681.312
1853.09, 679.599
1854.88, 679
1856.55, 679
1858.87, 679
1862.97, 679
1868.47, 680.801
1869.31, 681.074
1870.05, 681.322
1870.29, 681.404
1875.39, 683
1875.45, 683
1877.69, 683.747
1881.46, 685
1881.51, 685
1883.75, 685.747
1888.43, 687.308
1893.13, 688.871
1894.47, 689.319
1894.81, 689.435
1894.82, 689.435
1900.47, 691.319
1900.8, 691.434
1900.81, 691.434
1906.47, 693.319
1906.8, 693.432
1906.81, 693.432
1912.47, 695.319
1912.79, 695.431
1912.81, 695.431
1918.47, 697.32
1918.79, 697.429
1918.8, 697.429
1924.47, 699.32
1924.78, 699.428
1924.8, 699.428
1930.47, 701.32
1930.78, 701.426
1930.79, 701.426
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1936.47, 703.32
1936.78, 703.425
1936.79, 703.425
1942.47, 705.32
1942.77, 705.423
1942.78, 705.423
1948.47, 707.319
1948.77, 707.422
1948.78, 707.422
1954.47, 709.318
1954.77, 709.42
1954.78, 709.42
1960.47, 711.317
1960.76, 711.419
1960.77, 711.419
1966.47, 713.316
1966.76, 713.417
1966.77, 713.417
1972.46, 715.315
1972.76, 715.416
1972.76, 715.416
1978.46, 717.315
1978.75, 717.414
1978.76, 717.414
1984.44, 719.308
1989.23, 720.903
1989.51, 721
1989.52, 721
1995.23, 722.904
1995.51, 723
1995.54, 723
1996.74, 723.41
1996.75, 723.41
2002.46, 725.314
2002.74, 725.408
2002.74, 725.408
2008.46, 727.314
2008.73, 727.406
2008.74, 727.406
2014.46, 729.314
2014.73, 729.405
2014.73, 729.405
2020.46, 731.315
2020.72, 731.403
2020.73, 731.403
2026.46, 733.315
2026.72, 733.402
2026.73, 733.402
2032.46, 735.313
2033.64, 735.713
2037.69, 737.065
2041.9, 738.472
2061.54, 731.927
2127.47, 709.948
2194.18, 687.752
2195.59, 687.778
2206.66, 687.971
2366.91, 690.776
2388.53, 690.405
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2447.68, 689.392
2475.13, 688.921
2503.25, 688.435
2521.93, 688.112
2580.04, 689.12
2600.94, 689.482
2620.01, 689.813
2676.93, 690.8
2698.09, 690.434
2754.87, 689.452
2812.87, 688.448
2824.98, 688.239
2831.93, 688.119
2850.97, 688.449
2908.97, 689.455
2965.99, 690.443
2986.93, 690.807
3007.8, 690.446
3064.92, 689.458
3122.98, 688.453
3141.93, 688.125
3160.82, 688.453
3218.92, 689.461
3276.19, 690.454
3296.93, 690.814
3317.6, 690.456
3374.97, 689.464
3433.13, 688.457
3451.93, 688.132
3470.67, 688.457
3501.92, 688.999
3529.71, 689.545
3555.9, 690.059
3593.11, 690.795
3608.3, 691.095
3613.84, 691.204
3660.7, 690.618
3690.85, 690.24
3711.25, 689.984
3731.91, 689.696
3737.4, 689.624
3756.29, 689.378
3778.84, 689.083
3829.56, 690.08
3847.89, 690.44
3856.6, 690.594
3876.52, 690.946
3891.68, 691.214
3937.75, 692.028
3943.28, 691.934
3967.79, 691.516
4028.7, 690.475
4075.88, 689.669
4092.79, 689.38
4147.28, 690.336
4166.21, 690.668
4214.57, 691.517
4293.87, 717.935
4347.22, 735.704
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4368.61, 742.832
4369.04, 742.975
435.797, 740.289
442.642, 742
450.278, 743.909
450.642, 744
450.968, 744.081
454.639, 745
458.633, 746
461.959, 746.833
466.624, 748
473.939, 749.826
474.634, 750
475.332, 750.174
482.633, 752
487.141, 753.127
490.599, 754
494.12, 754.873
498.626, 756
502.131, 756.883
506.599, 758
513.901, 759.821
514.625, 760
515.336, 760.179
522.606, 762
526.229, 762.906
530.606, 764
538.599, 765.995
538.618, 766
538.622, 766
538.64, 766.005
546.622, 768
553.883, 769.815
554.619, 770
555.355, 770.184
562.605, 772
566.5, 772.974
570.605, 774
574.527, 774.98
578.605, 776
582.554, 776.987
586.606, 778
593.858, 779.811
594.624, 780
595.376, 780.19
602.632, 782
606.678, 783.012
610.632, 784
614.715, 785.021
618.632, 786
622.745, 787.031
626.622, 788
633.831, 789.802
634.622, 790
635.422, 790.2
642.622, 792
646.38, 792.939
650.632, 794
654.898, 795.067
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658.632, 796
662.927, 797.076
666.622, 798
673.797, 799.792
674.632, 800
675.475, 800.211
675.482, 800.213
682.633, 802
686.119, 802.872
690.633, 804
694.086, 804.863
698.633, 806
703.206, 807.143
706.633, 808
713.748, 809.779
713.756, 809.781
714.633, 810
715.521, 810.222
715.529, 810.224
722.633, 812
727.298, 813.169
730.622, 814
735.33, 815.177
738.622, 816
743.363, 817.185
746.622, 818
753.689, 819.767
753.697, 819.769
754.622, 820
755.557, 820.234
755.564, 820.236
762.622, 822
767.408, 823.196
770.622, 824
777.968, 825.837
777.971, 825.837
778.622, 826
779.282, 826.165
786.622, 828
793.638, 829.754
793.646, 829.756
794.622, 830
795.611, 830.247
802.622, 832
808.959, 833.584
810.622, 834
812.332, 834.427
818.622, 836
820.364, 836.436
826.622, 838
833.562, 839.735
834.622, 840
835.724, 840.275
842.622, 842
849.689, 843.767
850.622, 844
851.594, 844.243
858.622, 846
859.638, 846.254
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866.622, 848
867.683, 848.265
874.622, 850
881.516, 851.724
882.622, 852
883.778, 852.289
884.667, 852.511
890.622, 854
896.384, 855.44
898.622, 856
905.369, 857.687
906.622, 858
913.267, 859.661
914.622, 860
916.042, 860.355
922.622, 862
924.05, 862.357
930.622, 864
936.682, 865.515
938.622, 866
945.083, 867.615
945.703, 867.77
946.463, 867.96
946.622, 868
948.807, 868.546
950.282, 868.915
951.413, 869.198
952.09, 869.367
954.622, 870
959.165, 871.136
960.758, 871.534
962.622, 872
965.435, 872.703
970.622, 874
974.464, 874.96
978.622, 876
983.295, 877.168
986.622, 878
987.722, 878.275
989.579, 878.739
989.696, 878.768
990.941, 879.08
994.622, 880
999.548, 881.232
999.665, 881.261
1001.52, 881.725
1002.62, 882
1002.75, 882.031
1003.06, 882.11
1003.09, 882.116
1003.45, 882.208
1010.62, 884
1016.85, 885.557
1018.62, 886
1024.91, 887.573
1026.62, 888
1032.44, 889.455
1032.46, 889.459
1034.62, 890
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1036.95, 890.581
1036.96, 890.585
1042.62, 892
1044.19, 892.392
1050.62, 894
1052.12, 894.375
1058.62, 896
1065.26, 897.659
1066.62, 898
1071.96, 899.334
1071.97, 899.337
1074.62, 900
1077.51, 900.722
1077.53, 900.726
1082.62, 902
1089.48, 903.714
1090.62, 904
1097.56, 905.733
1098.62, 906
1105.63, 907.753
1106.62, 908
1111.23, 909.151
1111.24, 909.155
1114.62, 910
1132.01, 911.739
1134.62, 912
1142.34, 912.771
1154.62, 914
1162.34, 914.771
1174.62, 916
1192.75, 917.813
1194.62, 918
1197.86, 918.324
1201.41, 918.634
1212.31, 919.573
1219.93, 920
1223.74, 920
1239.2, 920
1244.03, 920
1247.58, 920
1263.68, 918.668
1271.3, 918
1275.76, 917.645
1278.49, 917.476
1298.75, 916
1308.11, 915.255
1313.82, 914.902
1326.21, 914
1340.45, 912.866
1349.16, 912.328
1353.66, 912
1372.8, 910.476
1380.25, 910
1385.65, 908.845
1388.91, 908.035
1388.92, 908.035
1389.06, 908
1389.1, 907.991
1397.13, 906
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Material Boundary

1397.26, 905.969
1405.2, 904
1405.41, 903.947
1413.27, 902
1414.27, 901.754
1414.27, 901.754
1421.35, 900
1427.95, 898.364
1427.95, 898.363
1429.42, 898
1429.87, 897.887
1437.49, 896
1438.02, 895.868
1445.56, 894
1446.17, 893.85
1453.63, 892
1455.65, 891.501
1455.65, 891.5
1457.67, 891
1461.71, 890
1467.34, 888.591
1467.35, 888.589
1469.71, 888
1470.53, 887.793
1477.71, 886
1478.61, 885.773
1485.71, 884
1489.39, 883.08
1490.59, 882.778
1492.56, 882.287
1493.71, 882
1494.64, 881.766
1495.01, 881.674
1501.71, 880
1508.76, 878.237
1509.71, 878
1515.42, 876.572
1517.71, 876
1524.27, 874.359
1525.71, 874
1533.07, 872.159
1533.71, 872
1533.89, 871.955
1541.71, 870
1547.85, 868.466
1549.71, 868
1549.77, 867.986
1557.71, 866
1565.54, 864.043
1565.71, 864
1566.26, 863.863
1573.71, 862
1577.71, 861
1577.72, 860.999
1581.71, 860
1585.53, 859.045
1585.54, 859.044
1589.71, 858
1591.56, 857.539
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1597.71, 856
1599.62, 855.525
1605.71, 854
1607.67, 853.51
1613.72, 852
1618.11, 850.901
1618.12, 850.899
1621.72, 850
1625.17, 849.136
1625.18, 849.135
1629.72, 848
1631.84, 847.469
1637.72, 846
1639.9, 845.455
1645.72, 844
1647.95, 843.442
1653.72, 842
1658.44, 840.82
1658.45, 840.818
1661.72, 840
1664.88, 839.211
1664.88, 839.209
1669.72, 838
1672.15, 837.393
1677.72, 836
1680.18, 835.385
1685.72, 834
1688.19, 833.383
1693.72, 832
1698.69, 830.759
1701.72, 830
1707.44, 828.57
1709.72, 828
1715.32, 826.602
1717.72, 826
1723.24, 824.622
1725.72, 824
1728.35, 823.345
1733.73, 822
1736.41, 821.33
1741.73, 820
1744.46, 819.317
1749.73, 818
1752.51, 817.305
1757.73, 816
1760.55, 815.294
1765.72, 814
1770.89, 812.708
1773.72, 812
1778.85, 810.716
1781.7, 810
1784.68, 809.261
1789.73, 808
1792.72, 807.252
1797.73, 806
1803.91, 804.456
1805.73, 804
1811.94, 802.447
1813.73, 802
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1817.77, 800.99
1817.78, 800.988
1821.73, 800
1825.74, 798.998
1825.75, 798.997
1829.73, 798
1835.99, 796.436
1837.73, 796
1844, 794.433
1845.73, 794
1852.02, 792.43
1853.73, 792
1857.65, 791.022
1857.65, 791.02
1858.87, 790.716
1861.74, 790
1865.84, 788.973
1865.85, 788.971
1869.74, 788
1876.04, 786.424
1877.74, 786
1879.43, 785.576
1885.74, 784
1887.43, 783.577
1893.72, 782
1897.59, 781.033
1897.6, 781.031
1901.71, 780
1905.83, 778.97
1905.84, 778.969
1909.7, 778
1911.41, 777.573
1917.72, 776
1924.02, 774.424
1925.72, 774
1932, 772.424
1933.69, 772
1937.57, 771.035
1937.58, 771.034
1941.71, 770
1945.85, 768.964
1945.86, 768.963
1949.7, 768
1956.05, 766.417
1957.71, 766
1959.39, 765.582
1965.72, 764
1967.39, 763.583
1973.7, 762
1977.57, 761.034
1977.58, 761.033
1981.71, 760
1985.9, 758.959
1985.9, 758.958
1989.74, 758
1991.4, 757.584
1997.72, 756
1999.4, 755.58
2005.72, 754
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2007.48, 753.558
2013.7, 752
2017.55, 751.04
2017.56, 751.039
2021.71, 750
2025.87, 748.959
2025.88, 748.958
2029.73, 748
2032.55, 747.298
2037.73, 746
2040.08, 745.405
2041.91, 744.8
2060.85, 738.545
2075.51, 733.686
2122.09, 718.246
2127.47, 716.441
2149.16, 709.179
2175.38, 700.392
2176.55, 700
2195.21, 693.791
2195.27, 693.772
2195.49, 693.776
2195.5, 693.776
2195.59, 693.778
2208.3, 694
2235.83, 694.482
2276.51, 695.194
2295.76, 695.531
2313.04, 695.833
2322.59, 696
2366.91, 696.776
2387.58, 696.422
2475.13, 694.921
2521.93, 694.112
2580.01, 695.119
2599.02, 695.449
2655.66, 696.431
2676.93, 696.8
2698.12, 696.433
2756.78, 695.419
2775.37, 695.097
2824.98, 694.239
2831.93, 694.119
2870.81, 694.793
2896.34, 695.236
2908.97, 695.455
2965.96, 696.443
2986.93, 696.807
3005.86, 696.479
3026.7, 696.119
3084.07, 695.126
3141.93, 694.125
3160.86, 694.454
3218.92, 695.461
3276.16, 696.453
3296.93, 696.814
3315.7, 696.489
3373.9, 695.482
3431.21, 694.491
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3451.93, 694.132
3472.59, 694.49
3501.92, 694.999
3532.41, 695.598
3555.9, 696.059
3592.57, 696.784
3608.3, 697.095
3613.84, 697.204
3660.7, 696.618
3690.91, 696.239
3711.25, 695.984
3731.91, 695.696
3736.97, 695.63
3774.17, 695.144
3778.84, 695.083
3829.52, 696.079
3847.89, 696.44
3856.62, 696.594
3891.54, 697.211
3937.75, 698.028
3943.28, 697.934
3967.87, 697.514
4028.8, 696.473
4092.79, 695.38
4147.28, 696.336
4168.34, 696.706
4213.55, 697.499
4302.23, 727.041
4347.22, 741.988
4350.55, 743.096
4352.88, 743.177
4354.12, 743.273

Material Boundary

2041.9, 738.472
2041.91, 743.585
2041.91, 743.743
2041.91, 744.8
425.659, 739.946
435.798, 740.139
440.577, 740.139
447.422, 737.858
449.985, 737.003
453.422, 735.858
454.591, 735.468
456.865, 734.711
459.427, 733.858
461.976, 733.009
465.456, 731.85
465.458, 731.85
470.521, 730.164
477.448, 727.858
479.983, 727.014
483.458, 725.858
485.987, 725.016
489.466, 723.858
493.653, 722.465
495.477, 721.858
499.113, 720.647
507.488, 717.858
509.297, 717.255

32/67

Tuesday, January 26, 2021A-A_final_north_ST



513.496, 715.858
515.3, 715.257
519.504, 713.858
521.302, 713.259
525.512, 711.858
529.115, 710.665
537.702, 707.858
539.778, 707.159
543.543, 705.858
545.647, 705.157
549.551, 703.858
551.659, 703.156
555.559, 701.858
560.487, 700.217
567.567, 697.858
570.023, 697.04
573.575, 695.858
577.645, 694.503
579.583, 693.858
583.665, 692.499
583.665, 692.499
585.591, 691.858
594.504, 688.891
597.607, 687.858
599.524, 687.22
603.615, 685.858
608.082, 684.371
609.646, 683.85
618.235, 683.85
628.13, 684.091
628.178, 684.092
700.517, 685.85
768.454, 687.503
835.532, 685.85
874.622, 685.85
885.02, 685.85
885.832, 685.85
914.495, 683.906
914.51, 683.906
916.779, 683.85
918.713, 683.802
920.674, 683.85
922.866, 683.908
931.367, 684.283
933.965, 684.774
944.296, 685.852
947.104, 686.704
951.924, 687.855
965.176, 691.463
966.683, 691.855
967.099, 691.971
971.652, 693.14
974.487, 693.776
974.873, 693.853
982.574, 695.544
984.171, 695.853
990.856, 697.286
993.882, 697.853
1011.99, 701.525
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1013.65, 701.853
1014.51, 702.036
1029.05, 703.851
1036.5, 704.995
1049.44, 705.85
1054.52, 706.275
1060.93, 706.645
1067.29, 706.708
1069.81, 706.712
1084.54, 705.85
1094.28, 705.366
1105.88, 703.851
1109.29, 703.506
1114.6, 702.815
1116.78, 702.531
1119.83, 701.979
1120.42, 701.853
1128.56, 700.313
1130.66, 699.853
1136.57, 698.657
1140.32, 697.853
1147.12, 696.481
1150.07, 695.853
1152.31, 695.44
1158.71, 693.855
1164.44, 692.366
1180.86, 692.008
1199.19, 691.85
1219.92, 691.671
1247.58, 691.38
1274.37, 691.85
1354.83, 693.26
1380.25, 692.742
1449.64, 691.85
1461.71, 691.85
1495.01, 691.85
1500.47, 691.85
1516.31, 691.127
1637.27, 689.85
1692.85, 689.85
1719.06, 688.987
1781.17, 688.246
1807.13, 687.85
1816.05, 687.85
1826.74, 687.85
1846.44, 687.02
1850.04, 685.858
1854.98, 684.136
1855.83, 683.85
1856.55, 683.85
1858.87, 683.85
1862.03, 683.85
1866.66, 685.364
1867.48, 685.63
1868.16, 685.858
1868.45, 685.959
1874.49, 687.85
1874.5, 687.85
1875.84, 688.298
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Material Boundary

1880.52, 689.85
1880.56, 689.85
1881.9, 690.297
1886.58, 691.858
1891.28, 693.421
1892.59, 693.858
1893.82, 694.286
1893.87, 694.286
1898.59, 695.858
1899.82, 696.284
1899.86, 696.284
1904.59, 697.858
1905.81, 698.283
1905.86, 698.283
1910.59, 699.858
1911.81, 700.281
1911.86, 700.281
1916.59, 701.858
1917.8, 702.279
1917.85, 702.279
1922.59, 703.858
1923.8, 704.278
1923.85, 704.278
1928.59, 705.858
1929.79, 706.276
1929.84, 706.276
1934.59, 707.858
1935.79, 708.275
1935.84, 708.275
1940.59, 709.858
1941.79, 710.273
1941.84, 710.273
1946.59, 711.858
1947.78, 712.272
1947.83, 712.272
1952.59, 713.858
1953.78, 714.27
1953.83, 714.27
1958.59, 715.858
1959.78, 716.269
1959.82, 716.269
1964.59, 717.858
1965.78, 718.267
1965.82, 718.267
1970.59, 719.858
1971.78, 720.266
1971.81, 720.266
1976.59, 721.858
1977.78, 722.264
1977.81, 722.264
1982.59, 723.858
1987.36, 725.447
1988.54, 725.85
1988.57, 725.85
1993.36, 727.448
1994.54, 727.85
1994.57, 727.85
1995.77, 728.26
1995.8, 728.26
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2000.59, 729.858
2001.77, 730.258
2001.79, 730.258
2006.59, 731.858
2007.76, 732.256
2007.79, 732.256
2012.59, 733.858
2013.76, 734.255
2013.79, 734.255
2018.59, 735.858
2019.75, 736.253
2019.78, 736.253
2024.59, 737.858
2025.75, 738.252
2025.78, 738.252
2030.6, 739.858
2031.77, 740.258
2036.57, 741.858
2041.91, 743.585
2059.95, 737.591
2072.84, 733.29
2127.43, 715.114
2173.33, 699.858
2195, 692.649
2195.09, 692.619
2195.24, 692.621
2195.59, 692.628
2366.91, 695.626
2388.56, 695.255
2447.68, 694.242
2475.12, 693.771
2503.22, 693.285
2521.93, 692.962
2580.02, 693.969
2600.94, 694.332
2620.04, 694.663
2676.93, 695.65
2698.12, 695.283
2754.86, 694.302
2812.83, 693.299
2824.98, 693.089
2831.93, 692.969
2851.01, 693.299
2908.98, 694.305
2965.96, 695.293
2986.93, 695.657
3007.83, 695.295
3064.91, 694.308
3122.94, 693.304
3141.93, 692.975
3160.86, 693.304
3218.93, 694.311
3276.17, 695.303
3296.93, 695.663
3317.62, 695.306
3374.97, 694.314
3433.1, 693.308
3451.93, 692.982
3470.71, 693.308
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3501.92, 693.849
3529.72, 694.395
3555.9, 694.909
3593.09, 695.644
3608.3, 695.945
3613.84, 696.054
3660.7, 695.468
3690.86, 695.09
3711.25, 694.834
3731.91, 694.546
3737.39, 694.474
3756.25, 694.228
3778.84, 693.933
3829.53, 694.929
3847.89, 695.29
3856.62, 695.444
3876.56, 695.797
3891.57, 696.062
3937.75, 696.878
3943.28, 696.784
3967.86, 696.365
4028.78, 695.324
4075.88, 694.519
4092.79, 694.23
4147.28, 695.186
4168.47, 695.558
4213.74, 696.352
4287.8, 721.022
4347.26, 740.829
4354.15, 743.122
4363.81, 742.905
4368.61, 742.832
440.602, 740.289
443.602, 740.289
447.47, 739
450.033, 738.146
453.47, 737
454.639, 736.61
456.913, 735.853
459.474, 735
462.023, 734.151
465.481, 733
465.482, 733
470.568, 731.307
477.496, 729
480.031, 728.156
483.505, 727
486.035, 726.158
489.513, 725
493.701, 723.607
495.524, 723
499.16, 721.79
507.535, 719
509.344, 718.398
513.543, 717
515.347, 716.4
519.551, 715
521.35, 714.401
525.559, 713
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529.162, 711.807
537.749, 709
539.827, 708.301
543.591, 707
545.694, 706.3
549.599, 705
551.706, 704.298
555.606, 703
560.534, 701.359
567.615, 699
570.071, 698.182
573.623, 697
577.692, 695.645
579.631, 695
583.706, 693.643
583.706, 693.643
585.639, 693
594.551, 690.033
597.655, 689
599.571, 688.362
603.662, 687
608.129, 685.513
609.67, 685
618.233, 685
628.127, 685.241
628.175, 685.242
700.514, 687
768.454, 688.654
835.534, 687
874.622, 687
885.02, 687
885.837, 687
914.501, 685.056
914.512, 685.056
916.783, 685
918.713, 684.952
920.67, 685
922.861, 685.058
931.35, 685.433
933.943, 685.923
944.266, 687
947.065, 687.849
951.886, 689
965.137, 692.608
966.644, 693
967.06, 693.116
971.617, 694.286
974.456, 694.923
974.842, 695
982.543, 696.691
984.141, 697
990.827, 698.433
993.853, 699
1011.96, 702.672
1013.62, 703
1014.48, 703.184
1029.03, 705
1036.48, 706.144
1049.43, 707
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Material Boundary

1054.51, 707.425
1060.93, 707.795
1067.29, 707.858
1069.81, 707.862
1084.55, 707
1094.3, 706.515
1105.9, 705
1109.31, 704.655
1114.62, 703.964
1116.8, 703.68
1119.86, 703.126
1120.45, 703
1128.59, 701.46
1130.69, 701
1136.6, 699.804
1140.35, 699
1147.15, 697.628
1150.1, 697
1152.34, 696.587
1158.74, 695
1164.46, 693.516
1180.87, 693.158
1199.19, 693
1219.93, 692.821
1247.58, 692.53
1274.37, 693
1354.83, 694.411
1380.25, 693.892
1449.64, 693
1461.71, 693
1495.01, 693
1500.48, 693
1516.31, 692.277
1637.28, 691
1692.86, 691
1719.06, 690.137
1781.17, 689.396
1807.13, 689
1816.05, 689
1826.74, 689
1846.47, 688.169
1868.81, 687.228
1874.47, 689
1874.47, 689
1875.79, 689.44
1880.49, 691
1880.54, 691
1881.86, 691.439
1886.54, 693
1891.23, 694.563
1892.54, 695
1893.8, 695.436
1893.84, 695.436
1898.54, 697
1899.79, 697.434
1899.84, 697.434
1904.54, 699
1905.79, 699.433
1905.84, 699.433

39/67

Tuesday, January 26, 2021A-A_final_north_ST



1910.54, 701
1911.78, 701.431
1911.83, 701.431
1916.54, 703
1917.78, 703.43
1917.83, 703.429
1922.54, 705
1923.77, 705.428
1923.82, 705.428
1928.54, 707
1929.77, 707.426
1929.82, 707.426
1934.54, 709
1935.76, 709.425
1935.82, 709.425
1940.54, 711
1941.76, 711.423
1941.81, 711.423
1946.54, 713
1947.76, 713.422
1947.81, 713.422
1952.54, 715
1953.76, 715.42
1953.8, 715.42
1958.54, 717
1959.76, 717.419
1959.8, 717.419
1964.54, 719
1965.76, 719.417
1965.79, 719.417
1970.54, 721
1971.76, 721.416
1971.79, 721.416
1976.54, 723
1977.76, 723.414
1977.79, 723.414
1982.54, 725
1987.31, 726.589
1988.52, 727
1988.54, 727
1993.32, 728.59
1994.52, 729
1994.54, 729
1995.75, 729.41
1995.77, 729.41
2000.55, 731
2001.74, 731.408
2001.77, 731.408
2006.55, 733
2007.74, 733.406
2007.77, 733.406
2012.55, 735
2013.73, 735.405
2013.76, 735.405
2018.55, 737
2019.73, 737.403
2019.76, 737.403
2024.55, 739
2025.72, 739.402
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2025.75, 739.402
2030.55, 741
2031.73, 741.4
2036.53, 743
2041.91, 744.8

Material Boundary

1457.67, 891
1495.01, 891
1616.33, 891
1858.87, 891
2127.47, 891
2141.81, 891
2181.65, 891
2195.59, 891
2234.57, 891
2475.13, 891
2486.56, 891
2956.54, 891
3093.33, 890.755
3324.02, 890.343
3501.89, 889.208
3555.79, 889
3608.11, 887.004
3660.51, 885.004
3710.91, 883.01
3711.85, 882.919
3731.43, 881.023
3735.61, 880.625
3741.94, 880.022
3742.25, 879.993
3742.58, 879.961
3752.81, 878.988
3762.96, 878.022
3773.92, 876.98
3783.98, 876.022
3795.35, 874.94
3804.99, 874.022
3816.83, 872.896
3826.02, 872.022
3838.05, 870.897
3847.04, 870.057
3861.26, 866.502
3886.68, 860.149
3906.63, 855.161
3926.68, 850.149
3942.07, 846.303
4033.69, 823.397
4146.07, 795.303
4306.68, 755.149
4332.29, 748.731
4346, 745.303
4352.73, 743.621
4354.12, 743.273
426.87, 740.119
442.157, 743.94
449.793, 745.849
450.157, 745.94
450.483, 746.022
454.153, 746.94
458.147, 747.94
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461.473, 748.773
466.139, 749.94
473.455, 751.767
474.149, 751.941
474.848, 752.114
482.148, 753.94
486.653, 755.067
490.114, 755.94
493.637, 756.814
498.139, 757.94
501.644, 758.823
506.113, 759.94
513.419, 761.762
514.14, 761.94
514.848, 762.119
522.12, 763.94
525.743, 764.846
530.121, 765.94
538.115, 767.936
538.372, 768
538.376, 768
546.137, 769.94
553.397, 771.755
554.133, 771.94
554.87, 772.124
562.119, 773.94
566.015, 774.914
570.12, 775.94
574.042, 776.921
578.12, 777.94
582.069, 778.927
586.121, 779.94
593.377, 781.753
594.14, 781.941
594.889, 782.13
602.147, 783.941
606.193, 784.952
610.147, 785.94
614.23, 786.961
618.147, 787.94
622.259, 788.971
626.137, 789.94
633.346, 791.743
634.137, 791.94
634.937, 792.14
642.137, 793.94
645.894, 794.88
650.148, 795.941
654.413, 797.007
658.147, 797.94
662.44, 799.016
666.137, 799.94
673.312, 801.732
674.148, 801.941
674.99, 802.151
674.997, 802.153
682.148, 803.94
685.634, 804.812
690.148, 805.94
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693.601, 806.804
698.148, 807.94
702.721, 809.084
706.148, 809.94
713.263, 811.719
713.271, 811.721
714.148, 811.94
715.036, 812.162
715.044, 812.164
722.148, 813.94
726.812, 815.109
730.137, 815.94
734.845, 817.117
738.137, 817.94
742.878, 819.125
746.137, 819.94
753.204, 821.707
753.211, 821.709
754.137, 821.94
755.071, 822.174
755.079, 822.176
762.137, 823.94
766.923, 825.137
770.137, 825.94
777.722, 827.837
777.725, 827.837
778.137, 827.94
778.797, 828.105
786.137, 829.94
793.153, 831.694
793.161, 831.696
794.137, 831.94
795.126, 832.187
802.137, 833.94
808.474, 835.525
810.137, 835.94
811.847, 836.368
818.137, 837.94
819.879, 838.376
826.137, 839.94
833.077, 841.675
834.137, 841.94
835.239, 842.216
842.137, 843.94
849.204, 845.707
850.137, 845.94
851.109, 846.183
858.137, 847.94
859.153, 848.194
866.137, 849.94
867.198, 850.205
874.137, 851.94
881.031, 853.664
882.137, 853.94
883.293, 854.229
884.182, 854.452
890.137, 855.94
895.898, 857.381
898.137, 857.94
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Material Boundary

904.884, 859.627
906.137, 859.94
912.782, 861.602
914.137, 861.94
915.557, 862.295
922.137, 863.94
923.565, 864.297
930.137, 865.94
936.197, 867.455
938.137, 867.94
944.598, 869.556
945.218, 869.71
945.978, 869.9
946.137, 869.94
948.322, 870.486
949.797, 870.855
950.928, 871.138
951.605, 871.307
954.137, 871.94
958.68, 873.076
960.273, 873.474
962.137, 873.94
964.95, 874.643
970.137, 875.94
973.979, 876.901
978.137, 877.94
982.81, 879.109
986.137, 879.94
987.237, 880.215
989.094, 880.68
989.211, 880.709
990.456, 881.02
994.137, 881.94
999.063, 883.172
999.18, 883.201
1001.04, 883.665
1002.14, 883.94
1002.26, 883.971
1002.58, 884.05
1002.6, 884.057
1002.97, 884.148
1010.14, 885.94
1016.36, 887.497
1018.14, 887.94
1024.43, 889.513
1026.14, 889.94
1031.96, 891.396
1031.97, 891.399
1034.14, 891.94
1036.46, 892.522
1036.48, 892.525
1042.14, 893.94
1043.71, 894.333
1050.14, 895.94
1051.64, 896.316
1058.14, 897.94
1064.77, 899.599
1066.14, 899.94
1071.47, 901.274
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1071.49, 901.277
1074.14, 901.94
1077.03, 902.663
1077.04, 902.666
1082.14, 903.94
1088.99, 905.655
1090.14, 905.94
1097.07, 907.674
1098.14, 907.94
1105.15, 909.693
1106.14, 909.94
1110.74, 911.092
1110.76, 911.095
1114.28, 911.976
1131.82, 913.729
1134.42, 913.99
1142.14, 914.761
1154.42, 915.99
1162.14, 916.761
1174.42, 917.99
1192.55, 919.803
1194.42, 919.99
1197.67, 920.315
1201.24, 920.626
1212.17, 921.569
1219.87, 922
1223.74, 922
1239.2, 922
1244.03, 922
1247.67, 922
1263.85, 920.661
1271.47, 919.993
1275.9, 919.64
1278.62, 919.472
1298.9, 917.994
1308.25, 917.25
1313.96, 916.898
1326.36, 915.994
1340.59, 914.861
1349.3, 914.323
1353.81, 913.994
1372.94, 912.471
1380.52, 911.987
1386.1, 910.794
1389.4, 909.977
1389.4, 909.977
1389.54, 909.941
1389.58, 909.932
1397.61, 907.941
1397.74, 907.91
1405.68, 905.941
1405.89, 905.889
1413.75, 903.941
1414.75, 903.696
1414.75, 903.695
1421.83, 901.941
1428.43, 900.306
1428.43, 900.305
1429.9, 899.941
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1430.35, 899.828
1437.97, 897.941
1438.5, 897.809
1446.04, 895.941
1446.65, 895.791
1454.11, 893.941
1456.13, 893.442
1456.13, 893.441
1457.91, 893
1495.01, 893
1616.33, 893
1858.87, 893
2127.47, 893
2141.81, 893
2181.65, 893
2195.59, 893
2234.57, 893
2475.13, 893
2486.56, 893
2956.54, 893
3093.33, 892.755
3324.03, 892.343
3501.9, 891.208
3555.83, 891
3608.19, 889.002
3660.59, 887.002
3711.05, 885.006
3712.04, 884.91
3731.62, 883.014
3735.8, 882.616
3742.13, 882.013
3742.44, 881.984
3742.77, 881.952
3753, 880.979
3763.15, 880.013
3774.11, 878.971
3784.17, 878.013
3795.54, 876.931
3805.18, 876.013
3817.02, 874.887
3826.2, 874.013
3838.24, 872.889
3847.38, 872.034
3861.75, 868.443
3887.16, 862.09
3907.12, 857.102
3927.17, 852.09
3942.55, 848.243
4034.18, 825.338
4146.55, 797.243
4307.17, 757.09
4332.78, 750.671
4346.49, 747.243
4353.22, 745.561
4353.3, 745.541
4360.73, 743.124
426.201, 740.106
442.121, 744.086
449.756, 745.995
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450.121, 746.086
450.446, 746.167
454.117, 747.086
458.111, 748.086
461.436, 748.919
466.102, 750.086
473.419, 751.912
474.113, 752.086
474.811, 752.26
482.112, 754.086
486.617, 755.213
490.077, 756.086
493.601, 756.959
498.102, 758.085
501.607, 758.968
506.077, 760.086
513.383, 761.907
514.104, 762.086
514.812, 762.264
522.084, 764.086
525.707, 764.991
530.085, 766.086
538.079, 768.081
538.353, 768.15
538.357, 768.15
546.101, 770.086
553.36, 771.901
554.096, 772.086
554.833, 772.27
562.083, 774.086
565.979, 775.06
570.084, 776.086
574.006, 777.066
578.084, 778.086
582.033, 779.073
586.085, 780.086
593.341, 781.898
594.104, 782.086
594.853, 782.275
602.111, 784.086
606.157, 785.097
610.11, 786.086
614.194, 787.107
618.11, 788.086
622.223, 789.116
626.101, 790.086
633.31, 791.888
634.101, 792.086
634.901, 792.286
642.101, 794.086
645.858, 795.025
650.112, 796.086
654.377, 797.152
658.111, 798.086
662.404, 799.162
666.101, 800.086
673.276, 801.878
674.112, 802.086
674.953, 802.296
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674.961, 802.298
682.111, 804.086
685.598, 804.957
690.111, 806.086
693.564, 806.949
698.111, 808.086
702.685, 809.229
706.111, 810.086
713.227, 811.865
713.234, 811.867
714.111, 812.086
714.999, 812.308
715.007, 812.31
722.112, 814.086
726.775, 815.254
730.101, 816.086
734.809, 817.263
738.101, 818.086
742.842, 819.271
746.101, 820.086
753.167, 821.852
753.175, 821.854
754.101, 822.086
755.035, 822.319
755.043, 822.321
762.101, 824.086
766.886, 825.282
770.101, 826.086
777.704, 827.987
777.707, 827.987
778.101, 828.086
778.761, 828.251
786.101, 830.086
793.117, 831.84
793.125, 831.842
794.101, 832.086
795.089, 832.333
802.101, 834.086
808.438, 835.67
810.101, 836.086
811.81, 836.513
818.101, 838.086
819.843, 838.521
826.101, 840.086
833.041, 841.821
834.101, 842.086
835.202, 842.361
842.101, 844.086
849.167, 845.852
850.101, 846.086
851.073, 846.329
858.101, 848.086
859.116, 848.34
866.101, 850.086
867.161, 850.351
874.101, 852.086
880.995, 853.809
882.101, 854.086
883.256, 854.375
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Material Boundary

884.146, 854.597
890.101, 856.086
895.862, 857.526
898.101, 858.086
904.848, 859.773
906.101, 860.086
912.746, 861.747
914.101, 862.086
915.521, 862.441
922.101, 864.086
923.528, 864.443
930.101, 866.086
936.16, 867.601
938.101, 868.086
944.562, 869.701
945.181, 869.856
945.941, 870.046
946.101, 870.086
948.285, 870.632
949.761, 871.001
950.891, 871.283
951.569, 871.453
954.101, 872.086
958.644, 873.222
960.237, 873.62
962.101, 874.086
964.913, 874.789
970.101, 876.086
973.942, 877.046
978.101, 878.086
982.774, 879.254
986.101, 880.086
987.201, 880.361
989.058, 880.825
989.174, 880.854
990.419, 881.165
994.101, 882.086
999.027, 883.317
999.144, 883.347
1001, 883.811
1002.1, 884.086
1002.22, 884.117
1002.54, 884.195
1002.57, 884.202
1002.93, 884.294
1010.1, 886.086
1016.33, 887.642
1018.1, 888.086
1024.39, 889.659
1026.1, 890.086
1031.92, 891.541
1031.94, 891.544
1034.1, 892.086
1036.43, 892.667
1036.44, 892.671
1042.1, 894.086
1043.67, 894.478
1050.1, 896.086
1051.6, 896.461
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1058.1, 898.086
1064.74, 899.745
1066.1, 900.086
1071.43, 901.419
1071.45, 901.423
1074.1, 902.086
1076.99, 902.808
1077.01, 902.812
1082.1, 904.086
1088.96, 905.8
1090.1, 906.086
1097.03, 907.819
1098.1, 908.086
1105.11, 909.839
1106.1, 910.086
1110.71, 911.237
1110.72, 911.241
1114.25, 912.124
1131.8, 913.879
1134.41, 914.139
1142.12, 914.911
1154.41, 916.139
1162.12, 916.911
1174.41, 918.139
1192.53, 919.952
1194.41, 920.139
1197.66, 920.465
1201.22, 920.776
1212.16, 921.718
1219.87, 922.15
1223.74, 922.15
1239.2, 922.15
1244.03, 922.15
1247.67, 922.15
1263.87, 920.811
1271.48, 920.143
1275.91, 919.79
1278.63, 919.622
1298.92, 918.144
1308.26, 917.4
1313.97, 917.047
1326.37, 916.144
1340.6, 915.011
1349.31, 914.473
1353.82, 914.144
1372.95, 912.621
1380.54, 912.136
1386.13, 910.94
1389.43, 910.122
1389.43, 910.122
1389.57, 910.087
1389.61, 910.077
1397.65, 908.087
1397.77, 908.056
1405.72, 906.087
1405.93, 906.034
1413.79, 904.087
1414.78, 903.841
1414.79, 903.84
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1421.86, 902.087
1428.46, 900.451
1428.47, 900.45
1429.93, 900.087
1430.39, 899.974
1438.01, 898.087
1438.54, 897.955
1446.08, 896.087
1446.69, 895.936
1454.15, 894.087
1456.17, 893.588
1456.17, 893.587
1457.93, 893.15
1495.01, 893.15
1616.33, 893.15
1858.87, 893.15
2127.47, 893.15
2141.81, 893.15
2181.65, 893.15
2195.59, 893.15
2234.57, 893.15
2475.13, 893.15
2486.56, 893.15
2956.54, 893.15
3093.33, 892.905
3324.03, 892.493
3501.9, 891.358
3555.84, 891.15
3608.19, 889.152
3660.59, 887.152
3711.06, 885.155
3712.05, 885.059
3731.64, 883.163
3735.81, 882.765
3742.15, 882.163
3742.45, 882.134
3742.79, 882.102
3753.01, 881.129
3763.16, 880.163
3774.12, 879.12
3784.18, 878.163
3795.56, 877.08
3805.2, 876.163
3817.03, 875.037
3826.22, 874.163
3838.25, 873.038
3847.41, 872.183
3861.79, 868.588
3887.2, 862.235
3907.15, 857.247
3927.2, 852.235
3942.59, 848.389
4034.21, 825.483
4146.59, 797.389
4307.21, 757.235
4332.82, 750.816
4346.52, 747.389
4353.25, 745.706
4353.34, 745.686
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4361.26, 743.112

Material Boundary
4481.94, 733
4486.94, 732

Scenario-based Entities

Type Coordinates (x,y) Static
-9e-16, 723.896
0.809461, 723.908
1.15168, 723.913
1.45658, 723.917
1.93345, 723.924
4.30816, 723.96
12.6281, 724.084
24.2881, 724.257
113.381, 725.584
150.125, 726.131
251.754, 727.644
262.684, 727.807
264.857, 727.839
267.412, 727.877
267.74, 727.882
267.83, 727.883
268.093, 727.885
268.368, 727.882
269.061, 727.877
272.624, 727.847
281.529, 727.773
284.508, 727.748
284.959, 727.743
286.557, 727.708
289.734, 727.637
295.936, 727.498
301.316, 727.378
309.904, 727.186
313.768, 727.1
314.73, 727
317.794, 727
322.428, 727
327.892, 727
334.438, 727
352.838, 735.003
356.385, 735.013
366.425, 735.2
372.719, 735.318
379.181, 735.415
391.383, 735.573
399.078, 735.005
407.323, 734.789
412.029, 734.347
439.628, 735.289
488.131, 719.138
522.779, 707.602
608.698, 679
618.307, 679
629.067, 679.262
642.777, 679.595
647.559, 679.711
660.405, 680.023

Wadsworth Till

Assigned to:
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675.999, 680.402
689.108, 680.721
700.659, 681.002
711.292, 681.261
721.531, 681.51
724.458, 681.581
731.21, 681.745
742.989, 682.032
746.542, 682.118
760.228, 682.452
768.453, 682.652
775.361, 682.481
785.608, 682.229
792.858, 682.05
834.445, 681.025
836.108, 681
839.229, 681
842.442, 681
846.403, 681
851.249, 681
853.768, 681
858.565, 681
861.768, 681
864.838, 681
868.722, 681
876.123, 681
879.684, 681
882.824, 681
885.634, 681
888.824, 680.784
905.654, 679.642
913.684, 679.098
914.27, 679.058
916.598, 679.003
918.712, 678.951
920.654, 678.998
921.208, 679.012
921.899, 679.03
923.072, 679.061
924.878, 679.141
925.393, 679.164
926.99, 679.234
928.274, 679.291
929.213, 679.332
930.561, 679.392
932.042, 679.457
934.813, 679.981
940.841, 680.61
945.459, 681.092
948.634, 682.055
953.372, 683.186
964.682, 686.266
968.611, 687.32
970.51, 687.807
973.537, 688.568
983.137, 690.678
992.201, 692.586
995.001, 693.111
1005.88, 695.316
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Water Table

1015.48, 697.262
1026.16, 698.595
1029.95, 699.071
1037.13, 700.174
1049.53, 700.993
1053.89, 701.352
1060.67, 701.77
1068.84, 701.86
1069.64, 701.862
1072.74, 701.68
1077.4, 701.408
1085.39, 700.951
1093.76, 700.535
1103.93, 699.206
1105.21, 699.039
1108.51, 698.705
1108.62, 698.694
1115.88, 697.749
1119.27, 697.117
1126.35, 695.778
1134.85, 694.035
1143.12, 692.32
1144.75, 691.993
1145.42, 691.857
1146.43, 691.649
1147.98, 691.316
1148.3, 691.248
1149.18, 691.068
1151.08, 690.719
1156.36, 689.409
1157.27, 689.184
1163.63, 687.532
1180.77, 687.159
1199.14, 687
1219.87, 686.821
1247.6, 686.53
1274.47, 687.001
1354.82, 688.409
1380.15, 687.893
1449.6, 687
1461.71, 687
1495.01, 687
1500.34, 687
1516.14, 686.278
1637.24, 685
1692.76, 685
1718.93, 684.138
1781.09, 683.397
1807.08, 683
1816.05, 683
1826.62, 683
1845.4, 682.209
1854.88, 679
1862.97, 679
1893.13, 688.871
1989.22, 720.9
2041.9, 738.472
2194.18, 687.752
2229.99, 688.38

54/67

Tuesday, January 26, 2021A-A_final_north_ST



2366.91, 690.776
2388.53, 690.405
2447.68, 689.392
2475.13, 688.921
2503.25, 688.435
2521.93, 688.112
2580.04, 689.12
2600.94, 689.482
2620.01, 689.813
2676.93, 690.8
2698.09, 690.434
2754.87, 689.452
2812.87, 688.448
2824.98, 688.239
2831.93, 688.119
2850.97, 688.449
2908.97, 689.455
2965.99, 690.443
2986.93, 690.807
3007.8, 690.446
3064.92, 689.458
3122.98, 688.453
3141.93, 688.125
3160.82, 688.453
3218.92, 689.461
3276.19, 690.454
3296.93, 690.814
3317.6, 690.456
3374.97, 689.464
3433.13, 688.457
3451.93, 688.132
3470.67, 688.457
3501.92, 688.999
3529.71, 689.545
3555.9, 690.059
3593.11, 690.795
3608.3, 691.095
3613.84, 691.204
3660.7, 690.618
3690.85, 690.24
3711.25, 689.984
3731.91, 689.696
3737.4, 689.624
3756.29, 689.378
3778.84, 689.083
3829.56, 690.08
3847.89, 690.44
3856.6, 690.594
3876.52, 690.946
3891.68, 691.214
3937.75, 692.028
3943.28, 691.934
3967.79, 691.516
4028.7, 690.475
4075.88, 689.669
4092.79, 689.38
4147.28, 690.336
4166.21, 690.668
4214.57, 691.517
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4293.87, 717.935
4347.22, 735.704
4355, 738.297
4369.59, 738.142
4375.46, 736.173
4379.34, 734.899
4386.69, 734.881
4390.98, 734.901
4397.07, 736.947
4400, 737.917
4410.58, 738.104
4428.73, 738.546
4430.97, 738.097
4441.29, 736.032
4446.59, 734.97
4455.94, 733.097
4460.99, 732.09
4463.46, 731.597
4465.14, 731.261
4465.96, 731.097
4472.68, 729.754
4475.95, 729.1
4478.43, 728.588
4481.38, 728
4481.45, 728
4483.36, 727.618
4485.96, 727.097
4490.7, 726.149
4495.96, 725.097
4497.12, 724.865
4498.46, 724.597
4499.81, 724.327
4500.96, 724.097
4503.69, 723.551
4505.51, 723.187
4506.46, 722.809
4508.48, 722
4513.9, 722
4516.95, 722
4519.28, 721.534
4521.95, 721
4656.84, 721
4685.73, 721
4711.04, 721
4713.3, 721.452
4716.04, 722
4718.38, 722
4724.51, 722
4726.29, 722.711
4727.48, 723.187
4728.79, 723.45
4732.03, 724.097
4732.91, 724.274
4734.53, 724.597
4735.41, 724.773
4737.03, 725.097
4740.55, 725.801
4747.03, 727.097
4748.79, 727.448
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4752.03, 728.097
4753.78, 728.448
4757.03, 729.097
4760.53, 729.797
4763.5, 730.39
4767.03, 731.097
4767.91, 731.272
4769.54, 731.598
4771.42, 731.978
4774.43, 732.582
4776.5, 733
4776.53, 733
4784.64, 734.61
4786.11, 734.902
4786.67, 735.014
4787.93, 735.263
4795.37, 736.738
4795.62, 736.787
4796.96, 737.054
5009.05, 737.054

435.797, 740.289
443.602, 740.289
447.47, 739
450.033, 738.146
453.47, 737
454.639, 736.61
456.913, 735.853
459.474, 735
462.023, 734.151
465.481, 733
465.482, 733
470.568, 731.307
477.496, 729
480.031, 728.156
483.505, 727
486.035, 726.158
489.513, 725
493.701, 723.607
495.524, 723
499.16, 721.79
507.535, 719
509.344, 718.398
513.543, 717
515.347, 716.4
519.551, 715
521.35, 714.401
525.559, 713
529.162, 711.807
537.749, 709
539.827, 708.301
543.591, 707
545.694, 706.3
549.599, 705
551.706, 704.298
555.606, 703
560.534, 701.359
567.615, 699
570.071, 698.182

Low Permeable 
Earth Liner

Bottom Liner 
Critical 
Interface - 
Base and 
Sideslopes

LCS Granular 
Drainage Layer

Assigned to:
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573.623, 697
577.692, 695.645
579.631, 695
583.706, 693.643
583.706, 693.643
585.639, 693
594.551, 690.033
597.655, 689
599.571, 688.362
603.662, 687
608.129, 685.513
609.67, 685
618.233, 685
628.127, 685.241
628.175, 685.242
700.514, 687
768.454, 688.654
835.534, 687
874.622, 687
885.02, 687
885.837, 687
914.501, 685.056
914.512, 685.056
916.783, 685
918.713, 684.952
920.67, 685
922.861, 685.058
931.35, 685.433
933.943, 685.923
944.266, 687
947.065, 687.849
951.886, 689
965.137, 692.608
966.644, 693
967.06, 693.116
971.617, 694.286
974.456, 694.923
974.842, 695
982.543, 696.691
984.141, 697
990.827, 698.433
993.853, 699
1011.96, 702.672
1013.62, 703
1014.48, 703.184
1029.03, 705
1036.48, 706.144
1049.43, 707
1054.51, 707.425
1060.93, 707.795
1067.29, 707.858
1069.81, 707.862
1084.55, 707
1094.3, 706.515
1105.9, 705
1109.31, 704.655
1114.62, 703.964
1116.8, 703.68
1119.86, 703.126
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Piezoline

1120.45, 703
1128.59, 701.46
1130.69, 701
1136.6, 699.804
1140.35, 699
1147.15, 697.628
1150.1, 697
1152.34, 696.587
1158.74, 695
1164.46, 693.516
1180.87, 693.158
1199.19, 693
1219.93, 692.821
1247.58, 692.53
1274.37, 693
1354.83, 694.411
1380.25, 693.892
1449.64, 693
1461.71, 693
1495.01, 693
1500.48, 693
1516.31, 692.277
1637.28, 691
1692.86, 691
1719.06, 690.137
1781.17, 689.396
1807.13, 689
1816.05, 689
1826.74, 689
1846.47, 688.169
1846.65, 688.162
1850.41, 686.948
1855.35, 685.225
1856.02, 685
1856.55, 685
1858.87, 685
1861.85, 685
1868.81, 687.228
1874.47, 689
1874.47, 689
1875.79, 689.44
1880.49, 691
1880.54, 691
1881.86, 691.439
1886.54, 693
1891.23, 694.563
1892.54, 695
1893.8, 695.436
1893.84, 695.436
1898.54, 697
1899.79, 697.434
1899.84, 697.434
1904.54, 699
1905.79, 699.433
1905.84, 699.433
1910.54, 701
1911.78, 701.431
1911.83, 701.431
1916.54, 703
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1917.78, 703.43
1917.83, 703.429
1922.54, 705
1923.77, 705.428
1923.82, 705.428
1928.54, 707
1929.77, 707.426
1929.82, 707.426
1934.54, 709
1935.76, 709.425
1935.82, 709.425
1940.54, 711
1941.76, 711.423
1941.81, 711.423
1946.54, 713
1947.76, 713.422
1947.81, 713.422
1952.54, 715
1953.76, 715.42
1953.8, 715.42
1958.54, 717
1959.76, 717.419
1959.8, 717.419
1964.54, 719
1965.76, 719.417
1965.79, 719.417
1970.54, 721
1971.76, 721.416
1971.79, 721.416
1976.54, 723
1977.76, 723.414
1977.79, 723.414
1982.54, 725
1987.31, 726.589
1988.52, 727
1988.54, 727
1993.32, 728.59
1994.52, 729
1994.54, 729
1995.75, 729.41
1995.77, 729.41
2000.55, 731
2001.74, 731.408
2001.77, 731.408
2006.55, 733
2007.74, 733.406
2007.77, 733.406
2012.55, 735
2013.73, 735.405
2013.76, 735.405
2018.55, 737
2019.73, 737.403
2019.76, 737.403
2024.55, 739
2025.72, 739.402
2025.75, 739.402
2030.55, 741
2031.73, 741.4
2036.53, 743
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2041.91, 744.8
2060.85, 738.545
2075.51, 733.686
2122.09, 718.246
2127.47, 716.441
2149.16, 709.179
2175.38, 700.392
2176.55, 700
2195.21, 693.791
2195.27, 693.772
2195.49, 693.776
2195.5, 693.776
2195.59, 693.778
2208.3, 694
2235.83, 694.482
2276.51, 695.194
2295.76, 695.531
2313.04, 695.833
2322.59, 696
2366.91, 696.776
2387.58, 696.422
2475.13, 694.921
2521.93, 694.112
2580.01, 695.119
2599.02, 695.449
2655.66, 696.431
2676.93, 696.8
2698.12, 696.433
2756.78, 695.419
2775.37, 695.097
2824.98, 694.239
2831.93, 694.119
2870.81, 694.793
2896.34, 695.236
2908.97, 695.455
2965.96, 696.443
2986.93, 696.807
3005.86, 696.479
3026.7, 696.119
3084.07, 695.126
3141.93, 694.125
3160.86, 694.454
3218.92, 695.461
3276.16, 696.453
3296.93, 696.814
3315.7, 696.489
3373.9, 695.482
3431.21, 694.491
3451.93, 694.132
3472.59, 694.49
3501.92, 694.999
3532.41, 695.598
3555.9, 696.059
3592.57, 696.784
3608.3, 697.095
3613.84, 697.204
3660.7, 696.618
3690.91, 696.239
3711.25, 695.984
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3731.91, 695.696
3736.97, 695.63
3774.17, 695.144
3778.84, 695.083
3829.52, 696.079
3847.89, 696.44
3856.62, 696.594
3891.54, 697.211
3937.75, 698.028
3943.28, 697.934
3967.87, 697.514
4028.8, 696.473
4092.79, 695.38
4147.28, 696.336
4168.34, 696.706
4213.55, 697.499
4302.23, 727.041
4347.22, 741.988
4350.55, 743.096
4352.88, 743.177
4354.12, 743.273

425.446, 740.017
435.797, 740.214
440.59, 740.214
447.446, 737.929
450.009, 737.075
453.446, 735.929
454.615, 735.539
456.889, 734.782
459.451, 733.929
462, 733.08
465.468, 731.925
465.47, 731.925
470.544, 730.236
477.472, 727.929
480.007, 727.085
483.482, 725.929
486.011, 725.087
489.489, 723.929
493.677, 722.536
495.5, 721.929
499.136, 720.718
507.512, 717.929
509.321, 717.327
513.52, 715.929
515.323, 715.328
519.528, 713.929
521.326, 713.33
525.536, 711.929
529.138, 710.736
537.726, 707.929
539.803, 707.23
543.567, 705.929
545.671, 705.229
549.575, 703.929
551.683, 703.227
555.583, 701.929
560.51, 700.288
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567.591, 697.929
570.047, 697.111
573.599, 695.929
577.668, 694.574
579.607, 693.929
583.685, 692.571
583.686, 692.571
585.615, 691.929
594.527, 688.962
597.631, 687.929
599.548, 687.291
603.639, 685.929
608.105, 684.442
609.658, 683.925
618.234, 683.925
628.129, 684.166
628.177, 684.167
700.515, 685.925
768.454, 687.578
835.533, 685.925
874.622, 685.925
885.02, 685.925
885.834, 685.925
914.498, 683.981
914.511, 683.981
916.781, 683.925
918.713, 683.877
920.672, 683.925
922.863, 683.983
931.358, 684.358
933.954, 684.848
944.281, 685.926
947.085, 686.777
951.905, 687.927
965.156, 691.535
966.664, 691.928
967.079, 692.043
971.634, 693.213
974.471, 693.85
974.857, 693.927
982.558, 695.618
984.156, 695.927
990.842, 697.36
993.868, 697.926
1011.98, 701.598
1013.64, 701.927
1014.5, 702.11
1029.04, 703.926
1036.49, 705.07
1049.44, 705.925
1054.51, 706.35
1060.93, 706.72
1067.29, 706.783
1069.81, 706.787
1084.54, 705.925
1094.29, 705.441
1105.89, 703.925
1109.3, 703.581
1114.61, 702.889
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Block Search Polyline

1116.79, 702.605
1119.84, 702.052
1120.43, 701.926
1128.58, 700.387
1130.67, 699.927
1136.58, 698.73
1140.33, 697.927
1147.14, 696.555
1150.08, 695.926
1152.33, 695.513
1158.73, 693.927
1164.45, 692.441
1180.86, 692.083
1199.19, 691.925
1219.92, 691.746
1247.58, 691.455
1274.37, 691.925
1354.83, 693.335
1380.25, 692.817
1449.64, 691.925
1461.71, 691.925
1495.01, 691.925
1500.47, 691.925
1516.31, 691.202
1637.28, 689.925
1692.85, 689.925
1719.06, 689.062
1781.17, 688.321
1807.13, 687.925
1816.05, 687.925
1826.74, 687.925
1846.45, 687.095
1850.06, 685.929
1855, 684.207
1855.85, 683.925
1856.55, 683.925
1858.87, 683.925
1862.02, 683.925
1866.63, 685.435
1867.46, 685.702
1868.14, 685.929
1868.43, 686.031
1874.48, 687.925
1874.48, 687.925
1875.81, 688.369
1880.5, 689.925
1880.55, 689.925
1881.88, 690.368
1886.56, 691.929
1891.25, 693.492
1892.56, 693.929
1893.81, 694.361
1893.86, 694.361
1898.56, 695.929
1899.8, 696.359
1899.85, 696.359
1904.56, 697.929
1905.8, 698.358
1905.85, 698.358
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1910.56, 699.929
1911.79, 700.356
1911.84, 700.356
1916.56, 701.929
1917.79, 702.355
1917.84, 702.354
1922.56, 703.929
1923.78, 704.353
1923.84, 704.353
1928.56, 705.929
1929.78, 706.351
1929.83, 706.351
1934.56, 707.929
1935.78, 708.35
1935.83, 708.35
1940.57, 709.929
1941.77, 710.348
1941.82, 710.348
1946.56, 711.929
1947.77, 712.347
1947.82, 712.347
1952.57, 713.929
1953.77, 714.345
1953.82, 714.345
1958.57, 715.929
1959.77, 716.344
1959.81, 716.344
1964.57, 717.929
1965.77, 718.342
1965.81, 718.342
1970.57, 719.929
1971.77, 720.341
1971.8, 720.341
1976.57, 721.929
1977.77, 722.339
1977.8, 722.339
1982.57, 723.929
1987.33, 725.518
1988.53, 725.925
1988.56, 725.925
1993.34, 727.519
1994.53, 727.925
1994.56, 727.925
1995.76, 728.335
1995.79, 728.335
2000.57, 729.929
2001.76, 730.333
2001.78, 730.333
2006.57, 731.929
2007.75, 732.331
2007.78, 732.331
2012.57, 733.929
2013.75, 734.33
2013.77, 734.33
2018.57, 735.929
2019.74, 736.328
2019.77, 736.328
2024.57, 737.929
2025.74, 738.327
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2025.76, 738.327
2030.57, 739.929
2031.75, 740.329
2036.55, 741.929
2041.91, 743.664
2059.98, 737.663
2072.86, 733.361
2127.45, 715.185
2173.36, 699.929
2195.02, 692.72
2195.1, 692.694
2195.24, 692.696
2195.59, 692.703
2366.91, 695.701
2388.56, 695.33
2447.68, 694.317
2475.13, 693.846
2503.22, 693.36
2521.93, 693.037
2580.01, 694.044
2600.94, 694.407
2620.04, 694.738
2676.93, 695.725
2698.12, 695.358
2754.86, 694.377
2812.84, 693.374
2824.98, 693.164
2831.93, 693.044
2851.01, 693.374
2908.97, 694.38
2965.96, 695.368
2986.93, 695.732
3007.83, 695.37
3064.92, 694.383
3122.95, 693.379
3141.93, 693.05
3160.86, 693.379
3218.92, 694.386
3276.17, 695.378
3296.93, 695.738
3317.63, 695.381
3374.97, 694.389
3433.1, 693.383
3451.93, 693.057
3470.7, 693.383
3501.92, 693.924
3529.71, 694.47
3555.9, 694.984
3593.09, 695.719
3608.3, 696.02
3613.84, 696.129
3660.7, 695.543
3690.86, 695.165
3711.25, 694.909
3731.91, 694.621
3737.39, 694.549
3756.25, 694.303
3778.84, 694.008
3829.53, 695.004
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3847.89, 695.365
3856.62, 695.519
3876.56, 695.872
3891.57, 696.137
3937.75, 696.953
3943.28, 696.859
3967.86, 696.44
4028.78, 695.399
4075.88, 694.594
4092.79, 694.305
4147.28, 695.261
4168.47, 695.633
4213.73, 696.427
4287.78, 721.093
4347.24, 740.9
4354.13, 743.197
4363.81, 742.98
4368.83, 742.903
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1.6281.6281.6281.628

1

W

Method: Bishop simplified
Factor of Safety: 1.628
Axis Location: 4206.235, 1398.148
Left Slip Surface Endpoint: 3778.018, 881.612
Right Slip Surface Endpoint: 4362.534, 745.654

Zion Landfill Site 2 North Expansion: Section A-A' (North Side)
Final Buildout / Global Liner Stability
NonCircular - Liner Block Search 
Long Term / Seismic Conditions 

Phi 
(deg)

Cohesion 
(psf)

Sat. Unit 
Weight (lbs/ft3)

Unit Weight 
(lbs/ft3)

ColorMaterial Name

34.30130.3121.5Final Cover Soils

21.90130.3121.5Final Cover Critical Interface

3007575Expansion Waste Fill

3007575Existing Waste Fill

300130126LCS Granular Drainage Layer

14.945134.1128.2Bottom Liner Critical Interface - 
Base and Sideslopes

34.30134.1128.2Low Permeable Earth Liner

14.31000137.8136.6Wadsworth Till

  0.0461

Safety Factor
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Slide Analysis Information

A-A_final_north_LT

Project Summary
File Name: A-A_final_north_LT.slmd
Slide Modeler Version: 9.006
Compute Time: 00h:08m:56.753s
Project Title: SLIDE - An Interactive Slope Stability Program
Date Created: 1/30/2020, 11:59:15 AM

General Settings
Units of Measurement: Imperial Units
Time Units: days
Permeability Units: feet/second
Data Output: Standard
Failure Direction: Left to Right

Analysis Options
Slices Type: Vertical

Analysis Methods Used
Bishop simplified
GLE/Morgenstern-Price with interslice force function 
(Half Sine)
Janbu corrected
Spencer

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes
Create Interslice boundaries at intersections with water 
tables and piezos:

Yes

Initial trial value of FS: 1
Steffensen Iteration: Yes

Groundwater Analysis



Groundwater Method: Water Surfaces
Pore Fluid Unit Weight [lbs/ft3]: 62.4
Use negative pore pressure cutoff: Yes
Maximum negative pore pressure [psf]: 0
Advanced Groundwater Method: None

Random Numbers
Pseudo-random Seed: 10116
Random Number Generation Method: Park and Miller v.3

Surface Options
Surface Type: Non-Circular Block Search
Number of Surfaces: 5000
Multiple Groups: Disabled
Pseudo-Random Surfaces: Enabled
Convex Surfaces Only: Disabled
Left Projection Angle (Start Angle) [deg]: 135
Left Projection Angle (End Angle) [deg]: 135
Right Projection Angle (Start Angle) [deg]: 45
Right Projection Angle (End Angle) [deg]: 45
Minimum Elevation: Not Defined
Minimum Depth: Not Defined
Minimum Area: Not Defined
Minimum Weight: Not Defined

Seismic Loading
Advanced seismic analysis: No
Staged pseudostatic analysis: No
Seismic Load Coefficient (Horizontal): 0.0461

Materials
Final Cover Soils

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 0
Friction Angle [deg] 34.3
Water Surface None
Ru Value 0
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Final Cover Critical Interface

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 0
Friction Angle [deg] 21.9
Water Surface None
Ru Value 0
Expansion Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface None
Ru Value 0
Existing Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface None
Ru Value 0
LCS Granular Drainage Layer

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 126
Saturated Unit Weight [lbs/ft3] 130
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface Piezometric Line 1
Hu Value 1
Bottom Liner Critical Interface - Base and Sideslopes

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 45
Friction Angle [deg] 14.9
Water Surface Piezometric Line 1
Hu Value 1
Low Permeable Earth Liner

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
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Cohesion [psf] 0
Friction Angle [deg] 34.3
Water Surface Piezometric Line 1
Hu Value 1
Wadsworth Till

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 136.6
Saturated Unit Weight [lbs/ft3] 137.8
Cohesion [psf] 1000
Friction Angle [deg] 14.3
Water Surface Water Table
Hu Value 1

Global Minimums
Method: bishop simplified

FS 1.627820
Axis Location: 4206.235, 1398.148
Left Slip Surface Endpoint: 3778.018, 881.612
Right Slip Surface Endpoint: 4362.534, 745.654
Resisting Moment: 9.96668e+08 lb-ft
Driving Moment: 6.12271e+08 lb-ft
Total Slice Area: 50249.9 ft2
Surface Horizontal Width: 584.515 ft
Surface Average Height: 85.9685 ft

Method: janbu corrected

FS 1.643350
Axis Location: 4209.187, 1390.534
Left Slip Surface Endpoint: 3785.293, 880.920
Right Slip Surface Endpoint: 4362.542, 745.651
Resisting Horizontal Force: 1.31816e+06 lb
Driving Horizontal Force: 802120 lb
Total Slice Area: 49439.4 ft2
Surface Horizontal Width: 577.249 ft
Surface Average Height: 85.6466 ft

Method: spencer
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FS 1.710850
Axis Location: 4188.962, 1441.780
Left Slip Surface Endpoint: 3736.084, 885.603
Right Slip Surface Endpoint: 4362.177, 745.771
Resisting Moment: 1.1447e+09 lb-ft
Driving Moment: 6.69084e+08 lb-ft
Resisting Horizontal Force: 1.39117e+06 lb
Driving Horizontal Force: 813141 lb
Total Slice Area: 53911.6 ft2
Surface Horizontal Width: 626.093 ft
Surface Average Height: 86.1079 ft

Method: gle/morgenstern-price

FS 1.713160
Axis Location: 4191.987, 1434.678
Left Slip Surface Endpoint: 3743.057, 884.939
Right Slip Surface Endpoint: 4362.421, 745.691
Resisting Moment: 1.15033e+09 lb-ft
Driving Moment: 6.71465e+08 lb-ft
Resisting Horizontal Force: 1.40056e+06 lb
Driving Horizontal Force: 817531 lb
Total Slice Area: 55227.6 ft2
Surface Horizontal Width: 619.363 ft
Surface Average Height: 89.1683 ft

Global Minimum Coordinates
Method: bishop simplified

X Y
3778.02 881.612
3970.55 696.469
4023.62 695.412
4072.53 694.576
4096.96 694.304
4151.36 695.257
4172.8 695.634
4213.72 696.502
4289.23 721.591
4345.65 740.293
4355.55 743.59
4362.53 745.654

Method: janbu corrected
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X Y
3785.29 880.92
3972.85 696.43
4023.62 695.412
4072.53 694.576
4094.16 694.255
4151.36 695.257
4172.85 695.635
4213.72 696.502
4286.81 720.692
4345.64 740.29
4355.55 743.589
4362.54 745.651

Method: spencer

X Y
3736.08 885.603
3935.76 723.062
3971.74 696.449
4014.42 695.569
4077.97 694.483
4095.67 694.281
4151.49 695.26
4174.31 695.66
4213.75 696.503
4287.99 721.086
4347.72 740.984
4352.24 742.492
4362.18 745.771

Method: gle/morgenstern-price

X Y
3743.06 884.939
3867.53 766.943
3959.55 696.657
4024.4 695.399
4071.5 694.594
4094 694.252

4145.62 695.157
4172.74 695.633
4213.72 696.502
4288.12 721.127
4348.33 741.194
4353.45 742.905
4362.42 745.691

Valid and Invalid Surfaces
Method: bishop simplified
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Number of Valid Surfaces: 4769
Number of Invalid Surfaces: 235

Error Codes
Error Code -106 reported for 3 surfaces
Error Code -108 reported for 3 surfaces
Error Code -110 reported for 229 surfaces

Method: janbu corrected

Number of Valid Surfaces: 4766
Number of Invalid Surfaces: 238

Error Codes
Error Code -106 reported for 3 surfaces
Error Code -108 reported for 6 surfaces
Error Code -110 reported for 229 surfaces

Method: spencer

Number of Valid Surfaces: 4381
Number of Invalid Surfaces: 623

Error Codes
Error Code -106 reported for 3 surfaces
Error Code -108 reported for 49 surfaces
Error Code -110 reported for 229 surfaces
Error Code -111 reported for 342 surfaces

Method: gle/morgenstern-price

Number of Valid Surfaces: 4131
Number of Invalid Surfaces: 873

Error Codes
Error Code -106 reported for 3 surfaces
Error Code -108 reported for 44 surfaces
Error Code -110 reported for 229 surfaces
Error Code -111 reported for 597 surfaces

Error Code Descriptions

The following errors were encountered during the computation:
-106 = Average slice width is less than 0.0001 * (maximum horizontal extent of soil region). This  
limitation is imposed to avoid numerical errors which may result from too many slices, or too 
small a slip region.
-108 = Total driving moment or total driving force < 0.1. This is to limit the calculation of  
extremely high safety factors if the driving force is very small (0.1 is an arbitrary number).
-110 = The water table or a piezoline does not span the slip region for a given slip surface,  
when Water Surfaces is specified as the method of pore pressure calculation. If this error occurs,  
check that the water table or piezoline(s) span the appropriate soil cells.
-111 = safety factor equation did not converge

Entity Information
Block Search - thin layers

Shared Entities
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Type Coordinates (x,y)
4801.13, 742.054
4796.47, 742.054
4726.05, 728
4724.43, 727.354
4723.55, 727
4718.38, 727
4715.55, 727
4712.32, 726.355
4710.54, 726
4685.73, 726
4656.84, 726
4522.44, 726
4520.26, 726.437
4517.44, 727
4513.9, 727
4509.44, 727
4508.31, 727.451
4506.94, 728
4486.94, 732
4486.94, 732
4481.94, 733
4481.87, 733
4476.94, 734
4476.94, 734
4471.48, 735.093
4466.94, 736
4466.94, 736
4466.94, 736
4464.31, 736.526
4461.43, 737.102
4456.94, 738
4456.94, 738
4451.39, 739.111
4446.94, 740
4442.27, 740.935
4431.95, 743
4429.16, 743.558
4410.47, 743.103
4399.15, 742.903
4395.49, 741.691
4390.15, 739.897
4386.69, 739.881
4380.14, 739.897
4377.03, 740.918
4371.14, 742.896
4365, 744.839
4354.12, 748.427
4347.22, 750.154
4333.51, 753.581
4307.9, 760
4147.28, 800.154
4034.9, 828.248
3943.28, 851.154
3927.9, 855
3907.85, 860.012
3887.89, 865
3862.48, 871.353
3847.89, 875
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3838.52, 875.876
3826.49, 877
3817.3, 877.874
3805.47, 879
3795.83, 879.918
3784.45, 881
3774.39, 881.957
3763.43, 883
3753.28, 883.966
3743.06, 884.939
3742.72, 884.971
3742.42, 885
3736.08, 885.603
3731.91, 886
3712.33, 887.896
3711.25, 888
3660.7, 890
3608.3, 892
3555.9, 894
3501.92, 894.208
3324.04, 895.343
3093.34, 895.755
2956.54, 896
2486.56, 896
2475.13, 896
2234.57, 896
2195.59, 896
2181.65, 896
2141.81, 896
2127.47, 896
1858.87, 896
1616.33, 896
1495.01, 896
1458.28, 896
1456.86, 896.353
1456.85, 896.354
1454.84, 896.853
1447.37, 898.703
1446.76, 898.853
1439.22, 900.721
1438.69, 900.853
1431.08, 902.74
1430.62, 902.853
1429.15, 903.217
1429.15, 903.218
1422.55, 904.853
1415.47, 906.607
1415.47, 906.607
1414.48, 906.853
1406.62, 908.801
1406.4, 908.853
1398.46, 910.822
1398.33, 910.853
1390.3, 912.844
1390.26, 912.853
1390.12, 912.889
1390.12, 912.889
1386.77, 913.717
1380.94, 914.966
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1373.16, 915.464
1354.04, 916.986
1349.5, 917.317
1340.81, 917.854
1326.59, 918.986
1314.16, 919.891
1308.46, 920.243
1299.13, 920.986
1278.82, 922.465
1276.11, 922.633
1271.72, 922.983
1264.11, 923.65
1247.79, 925
1244.03, 925
1239.2, 925
1223.74, 925
1219.79, 925
1211.96, 924.561
1200.98, 923.615
1197.39, 923.302
1194.12, 922.975
1192.25, 922.788
1174.12, 920.975
1161.84, 919.746
1154.12, 918.975
1141.84, 917.746
1134.12, 916.975
1131.52, 916.714
1113.76, 914.939
1110.03, 914.006
1110.01, 914.002
1105.41, 912.851
1104.42, 912.604
1097.41, 910.851
1096.34, 910.584
1089.41, 908.851
1088.27, 908.565
1081.41, 906.851
1076.31, 905.577
1076.3, 905.573
1073.41, 904.851
1070.76, 904.188
1070.74, 904.184
1065.41, 902.851
1064.04, 902.51
1057.41, 900.851
1050.91, 899.226
1049.41, 898.851
1042.98, 897.243
1041.41, 896.851
1035.75, 895.435
1035.73, 895.432
1033.41, 894.851
1031.24, 894.309
1031.23, 894.306
1025.41, 892.851
1023.7, 892.424
1017.41, 890.851
1015.64, 890.407
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External Boundary

1009.41, 888.851
1002.24, 887.059
1001.87, 886.967
1001.85, 886.96
1001.53, 886.882
1001.41, 886.851
1000.31, 886.576
998.452, 886.111
998.336, 886.082
993.409, 884.851
989.728, 883.93
988.483, 883.619
988.367, 883.59
986.509, 883.126
985.409, 882.851
982.082, 882.019
977.409, 880.851
973.251, 879.811
969.409, 878.851
964.222, 877.554
961.409, 876.851
959.545, 876.385
957.953, 875.986
953.409, 874.851
950.878, 874.218
950.2, 874.048
949.069, 873.766
947.594, 873.397
945.409, 872.851
945.25, 872.811
944.49, 872.621
943.871, 872.466
937.409, 870.851
935.469, 870.366
929.409, 868.851
922.837, 867.208
921.409, 866.851
914.83, 865.206
913.409, 864.851
912.054, 864.512
905.409, 862.851
904.157, 862.538
897.409, 860.851
895.171, 860.291
889.409, 858.851
883.455, 857.362
882.565, 857.14
881.409, 856.851
880.304, 856.574
873.409, 854.851
866.47, 853.116
865.409, 852.851
858.425, 851.105
857.409, 850.851
850.382, 849.094
849.409, 848.851
848.476, 848.617
841.409, 846.851
834.511, 845.126
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833.409, 844.851
832.349, 844.586
825.409, 842.851
819.152, 841.286
817.409, 840.851
811.119, 839.278
809.409, 838.851
807.747, 838.435
801.409, 836.851
794.398, 835.098
793.409, 834.851
792.434, 834.607
792.426, 834.605
785.409, 832.851
778.07, 831.016
777.409, 830.851
777.357, 830.838
777.354, 830.838
769.409, 828.851
766.195, 828.047
761.409, 826.851
754.352, 825.086
754.344, 825.084
753.409, 824.851
752.484, 824.619
752.476, 824.617
745.409, 822.851
742.15, 822.036
737.409, 820.851
734.118, 820.028
729.409, 818.851
726.082, 818.019
721.42, 816.851
714.316, 815.075
714.308, 815.073
713.42, 814.851
712.543, 814.631
712.535, 814.629
705.42, 812.851
701.994, 811.994
697.42, 810.851
692.873, 809.714
689.42, 808.851
684.906, 807.722
681.42, 806.851
674.27, 805.063
674.262, 805.061
673.422, 804.851
672.586, 804.643
665.409, 802.851
661.711, 801.926
657.419, 800.851
653.685, 799.917
649.422, 798.851
645.167, 797.79
641.409, 796.851
634.21, 795.051
633.409, 794.851
632.619, 794.653
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625.409, 792.851
621.53, 791.881
617.419, 790.851
613.503, 789.872
609.419, 788.851
605.466, 787.862
601.421, 786.851
594.16, 785.039
593.415, 784.852
592.654, 784.664
585.393, 782.851
581.342, 781.838
577.393, 780.851
573.314, 779.831
569.392, 778.851
565.288, 777.824
561.39, 776.85
554.142, 775.035
553.404, 774.85
552.668, 774.665
545.409, 772.851
538.007, 771
538.003, 771
537.388, 770.846
529.393, 768.851
525.016, 767.756
521.392, 766.85
514.117, 765.028
513.413, 764.851
512.696, 764.673
505.386, 762.851
500.914, 761.732
497.408, 760.85
492.912, 759.725
489.386, 758.851
485.922, 757.977
481.42, 756.851
474.122, 755.025
473.423, 754.851
472.728, 754.677
465.411, 752.851
460.744, 751.683
457.419, 750.85
453.425, 749.85
449.755, 748.932
449.43, 748.851
449.065, 748.76
441.43, 746.851
411.625, 739.4
408.752, 739.647
407.707, 739.78
399.328, 740
391.535, 740.576
375.004, 740.361
356.331, 740.013
351.947, 740
351.399, 739.824
347.109, 738
345.31, 737.207
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342.499, 736
338.762, 734.381
337.91, 734
333.865, 732.219
333.374, 732
331.196, 732
314.988, 732
314.081, 732.094
284.972, 732.744
267.961, 732.886
0, 728.896
1.137e-13, 646.588
-5.68e-14, 330.891
5009.05, 330.891
5009.05, 649.333
5009.05, 742.054
411.625, 739.4
415.074, 739.104
419.682, 740
425.234, 740.088
426.201, 740.106
426.87, 740.119
435.797, 740.289
440.602, 740.289
447.47, 738
450.033, 737.146
453.47, 736
454.639, 735.61
456.913, 734.853
459.474, 734
462.023, 733.151
465.481, 732
465.482, 732
470.568, 730.307
477.496, 728
480.031, 727.156
483.505, 726
486.035, 725.158
489.513, 724
493.701, 722.607
495.524, 722
499.16, 720.79
507.535, 718
509.344, 717.398
513.543, 716
515.347, 715.4
519.551, 714
521.35, 713.401
525.559, 712
529.162, 710.807
537.749, 708
539.827, 707.301
543.591, 706
545.694, 705.3
549.599, 704
551.706, 703.298
555.606, 702
560.534, 700.359
567.615, 698
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570.071, 697.182
573.623, 696
577.692, 694.645
579.631, 694
583.706, 692.643
583.706, 692.643
585.639, 692
594.551, 689.033
597.655, 688
599.571, 687.362
603.662, 686
608.129, 684.513
609.67, 684
618.233, 684
628.127, 684.241
628.175, 684.242
700.514, 686
768.454, 687.654
835.534, 686
874.622, 686
885.02, 686
885.837, 686
914.501, 684.056
914.512, 684.056
916.783, 684
918.713, 683.952
920.67, 684
922.861, 684.058
931.35, 684.433
933.943, 684.923
944.266, 686
947.065, 686.849
951.886, 688
965.137, 691.608
966.644, 692
967.06, 692.116
971.617, 693.286
974.456, 693.923
974.842, 694
982.543, 695.691
984.141, 696
990.827, 697.433
993.853, 698
1011.96, 701.672
1013.62, 702
1014.48, 702.184
1029.03, 704
1036.48, 705.144
1049.43, 706
1054.51, 706.425
1060.93, 706.795
1067.29, 706.858
1069.81, 706.862
1084.55, 706
1094.3, 705.515
1105.9, 704
1109.31, 703.655
1114.62, 702.964
1116.8, 702.68
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Material Boundary

1119.86, 702.126
1120.45, 702
1128.59, 700.46
1130.69, 700
1136.6, 698.804
1140.35, 698
1147.15, 696.628
1150.1, 696
1152.34, 695.587
1158.74, 694
1164.46, 692.516
1180.87, 692.158
1199.19, 692
1219.93, 691.821
1247.58, 691.53
1274.37, 692
1354.83, 693.411
1380.25, 692.892
1449.64, 692
1461.71, 692
1495.01, 692
1500.48, 692
1516.31, 691.277
1637.28, 690
1692.86, 690
1719.06, 689.137
1781.17, 688.396
1807.13, 688
1816.05, 688
1826.74, 688
1846.47, 687.169
1850.09, 686
1855.02, 684.278
1855.86, 684
1856.55, 684
1858.87, 684
1862.01, 684
1866.61, 685.507
1867.43, 685.773
1868.11, 686
1868.4, 686.102
1874.47, 688
1874.47, 688
1875.79, 688.44
1880.49, 690
1880.54, 690
1881.86, 690.439
1886.54, 692
1891.23, 693.563
1892.54, 694
1893.8, 694.436
1893.84, 694.436
1898.54, 696
1899.79, 696.434
1899.84, 696.434
1904.54, 698
1905.79, 698.433
1905.84, 698.433
1910.54, 700
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1911.78, 700.431
1911.83, 700.431
1916.54, 702
1917.78, 702.43
1917.83, 702.429
1922.54, 704
1923.77, 704.428
1923.82, 704.428
1928.54, 706
1929.77, 706.426
1929.82, 706.426
1934.54, 708
1935.76, 708.425
1935.82, 708.425
1940.54, 710
1941.76, 710.423
1941.81, 710.423
1946.54, 712
1947.76, 712.422
1947.81, 712.422
1952.54, 714
1953.76, 714.42
1953.8, 714.42
1958.54, 716
1959.76, 716.419
1959.8, 716.419
1964.54, 718
1965.76, 718.417
1965.79, 718.417
1970.54, 720
1971.76, 720.416
1971.79, 720.416
1976.54, 722
1977.76, 722.414
1977.79, 722.414
1982.54, 724
1987.31, 725.589
1988.52, 726
1988.54, 726
1993.32, 727.59
1994.52, 728
1994.54, 728
1995.75, 728.41
1995.77, 728.41
2000.55, 730
2001.74, 730.408
2001.77, 730.408
2006.55, 732
2007.74, 732.406
2007.77, 732.406
2012.55, 734
2013.73, 734.405
2013.76, 734.405
2018.55, 736
2019.73, 736.403
2019.76, 736.403
2024.55, 738
2025.72, 738.402
2025.75, 738.402
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2030.55, 740
2031.73, 740.4
2036.53, 742
2041.91, 743.743
2060, 737.734
2072.88, 733.432
2127.47, 715.257
2173.38, 700
2195.04, 692.792
2195.11, 692.769
2195.24, 692.771
2195.59, 692.778
2366.91, 695.776
2388.56, 695.405
2447.68, 694.392
2475.13, 693.921
2503.22, 693.435
2521.93, 693.112
2580.01, 694.119
2600.94, 694.482
2620.04, 694.813
2676.93, 695.8
2698.12, 695.433
2754.87, 694.452
2812.84, 693.449
2824.98, 693.239
2831.93, 693.119
2851.01, 693.449
2908.97, 694.455
2965.96, 695.443
2986.93, 695.807
3007.83, 695.445
3064.92, 694.458
3122.95, 693.454
3141.93, 693.125
3160.85, 693.454
3218.92, 694.461
3276.17, 695.453
3296.93, 695.814
3317.63, 695.456
3374.97, 694.464
3433.1, 693.458
3451.93, 693.132
3470.7, 693.458
3501.92, 693.999
3529.71, 694.545
3555.9, 695.059
3593.08, 695.794
3608.3, 696.095
3613.84, 696.204
3660.7, 695.618
3690.86, 695.24
3711.25, 694.984
3731.91, 694.696
3737.4, 694.624
3756.25, 694.378
3778.84, 694.083
3829.53, 695.079
3847.89, 695.44
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3856.61, 695.594
3876.56, 695.947
3891.57, 696.212
3937.75, 697.028
3943.28, 696.934
3967.86, 696.515
4028.78, 695.474
4075.88, 694.669
4092.79, 694.38
4147.28, 695.336
4168.47, 695.708
4213.72, 696.502
4287.75, 721.165
4347.22, 740.972
4354.12, 743.273
4360.73, 743.124
4361.26, 743.112
4363.81, 743.055
4369.04, 742.975
4371.14, 742.896
425.234, 740.088
425.659, 739.946
439.628, 735.289
445.572, 733.308
448.135, 732.454
451.572, 731.308
452.741, 730.918
455.017, 730.16
457.579, 729.307
460.127, 728.458
464.508, 727
464.51, 727
468.673, 725.614
475.6, 723.307
478.136, 722.463
481.611, 721.307
484.14, 720.465
487.618, 719.307
491.807, 717.914
493.629, 717.307
497.265, 716.097
505.64, 713.307
507.449, 712.705
511.648, 711.307
513.452, 710.707
517.656, 709.307
519.455, 708.708
523.669, 707.306
527.287, 706.108
535.86, 703.305
537.89, 702.622
541.663, 701.318
543.799, 700.607
547.704, 699.307
549.811, 698.606
553.711, 697.307
558.639, 695.666
565.718, 693.308
568.176, 692.49
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571.728, 691.307
575.797, 689.953
577.736, 689.307
582.052, 687.87
582.052, 687.87
583.743, 687.307
592.656, 684.34
595.759, 683.307
597.676, 682.669
601.767, 681.307
606.234, 679.82
608.698, 679
618.307, 679
628.226, 679.242
628.274, 679.242
700.659, 681.002
768.453, 682.652
835.46, 681
874.622, 681
885.02, 681
885.634, 681
914.27, 679.058
914.411, 679.057
916.635, 679.002
918.712, 678.951
920.822, 679.002
923.072, 679.061
932.042, 679.457
934.813, 679.981
945.459, 681.092
948.634, 682.055
953.372, 683.186
966.68, 686.81
968.205, 687.206
968.611, 687.32
973.02, 688.452
975.698, 689.053
976.071, 689.127
983.756, 690.815
985.339, 691.121
992.008, 692.55
995.001, 693.111
1013.14, 696.789
1014.83, 697.123
1015.48, 697.262
1029.86, 699.057
1037.13, 700.174
1049.88, 701.017
1054.93, 701.439
1061.13, 701.796
1067.32, 701.858
1069.64, 701.862
1084.22, 701.009
1093.76, 700.535
1105.21, 699.039
1108.62, 698.694
1113.85, 698.014
1115.88, 697.749
1118.7, 697.239
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1119.27, 697.117
1127.39, 695.581
1129.45, 695.129
1135.37, 693.93
1139.13, 693.125
1145.94, 691.753
1148.93, 691.114
1151.08, 690.719
1157.27, 689.184
1163.63, 687.532
1180.77, 687.159
1199.14, 687
1219.87, 686.821
1247.6, 686.53
1274.47, 687.001
1354.82, 688.409
1380.15, 687.893
1449.6, 687
1461.71, 687
1495.01, 687
1500.34, 687
1516.14, 686.278
1637.24, 685
1692.76, 685
1718.93, 684.138
1781.09, 683.397
1807.08, 683
1816.05, 683
1826.62, 683
1845.4, 682.209
1848.18, 681.312
1853.09, 679.599
1854.88, 679
1856.55, 679
1858.87, 679
1862.97, 679
1868.47, 680.801
1869.31, 681.074
1870.05, 681.322
1870.29, 681.404
1875.39, 683
1875.45, 683
1877.69, 683.747
1881.46, 685
1881.51, 685
1883.75, 685.747
1888.43, 687.308
1893.13, 688.871
1894.47, 689.319
1894.81, 689.435
1894.82, 689.435
1900.47, 691.319
1900.8, 691.434
1900.81, 691.434
1906.47, 693.319
1906.8, 693.432
1906.81, 693.432
1912.47, 695.319
1912.79, 695.431

21/68

Tuesday, January 26, 2021A-A_final_north_LT



1912.81, 695.431
1918.47, 697.32
1918.79, 697.429
1918.8, 697.429
1924.47, 699.32
1924.78, 699.428
1924.8, 699.428
1930.47, 701.32
1930.78, 701.426
1930.79, 701.426
1936.47, 703.32
1936.78, 703.425
1936.79, 703.425
1942.47, 705.32
1942.77, 705.423
1942.78, 705.423
1948.47, 707.319
1948.77, 707.422
1948.78, 707.422
1954.47, 709.318
1954.77, 709.42
1954.78, 709.42
1960.47, 711.317
1960.76, 711.419
1960.77, 711.419
1966.47, 713.316
1966.76, 713.417
1966.77, 713.417
1972.46, 715.315
1972.76, 715.416
1972.76, 715.416
1978.46, 717.315
1978.75, 717.414
1978.76, 717.414
1984.44, 719.308
1989.23, 720.903
1989.51, 721
1989.52, 721
1995.23, 722.904
1995.51, 723
1995.54, 723
1996.74, 723.41
1996.75, 723.41
2002.46, 725.314
2002.74, 725.408
2002.74, 725.408
2008.46, 727.314
2008.73, 727.406
2008.74, 727.406
2014.46, 729.314
2014.73, 729.405
2014.73, 729.405
2020.46, 731.315
2020.72, 731.403
2020.73, 731.403
2026.46, 733.315
2026.72, 733.402
2026.73, 733.402
2032.46, 735.313
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2033.64, 735.713
2037.69, 737.065
2041.9, 738.472
2061.54, 731.927
2127.47, 709.948
2194.18, 687.752
2195.59, 687.778
2206.66, 687.971
2366.91, 690.776
2388.53, 690.405
2447.68, 689.392
2475.13, 688.921
2503.25, 688.435
2521.93, 688.112
2580.04, 689.12
2600.94, 689.482
2620.01, 689.813
2676.93, 690.8
2698.09, 690.434
2754.87, 689.452
2812.87, 688.448
2824.98, 688.239
2831.93, 688.119
2850.97, 688.449
2908.97, 689.455
2965.99, 690.443
2986.93, 690.807
3007.8, 690.446
3064.92, 689.458
3122.98, 688.453
3141.93, 688.125
3160.82, 688.453
3218.92, 689.461
3276.19, 690.454
3296.93, 690.814
3317.6, 690.456
3374.97, 689.464
3433.13, 688.457
3451.93, 688.132
3470.67, 688.457
3501.92, 688.999
3529.71, 689.545
3555.9, 690.059
3593.11, 690.795
3608.3, 691.095
3613.84, 691.204
3660.7, 690.618
3690.85, 690.24
3711.25, 689.984
3731.91, 689.696
3737.4, 689.624
3756.29, 689.378
3778.84, 689.083
3829.56, 690.08
3847.89, 690.44
3856.6, 690.594
3876.52, 690.946
3891.68, 691.214
3937.75, 692.028
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3943.28, 691.934
3967.79, 691.516
4028.7, 690.475
4075.88, 689.669
4092.79, 689.38
4147.28, 690.336
4166.21, 690.668
4214.57, 691.517
4293.87, 717.935
4347.22, 735.704
4368.61, 742.832
4369.04, 742.975
435.797, 740.289
442.642, 742
450.278, 743.909
450.642, 744
450.968, 744.081
454.639, 745
458.633, 746
461.959, 746.833
466.624, 748
473.939, 749.826
474.634, 750
475.332, 750.174
482.633, 752
487.141, 753.127
490.599, 754
494.12, 754.873
498.626, 756
502.131, 756.883
506.599, 758
513.901, 759.821
514.625, 760
515.336, 760.179
522.606, 762
526.229, 762.906
530.606, 764
538.599, 765.995
538.618, 766
538.622, 766
538.64, 766.005
546.622, 768
553.883, 769.815
554.619, 770
555.355, 770.184
562.605, 772
566.5, 772.974
570.605, 774
574.527, 774.98
578.605, 776
582.554, 776.987
586.606, 778
593.858, 779.811
594.624, 780
595.376, 780.19
602.632, 782
606.678, 783.012
610.632, 784
614.715, 785.021
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618.632, 786
622.745, 787.031
626.622, 788
633.831, 789.802
634.622, 790
635.422, 790.2
642.622, 792
646.38, 792.939
650.632, 794
654.898, 795.067
658.632, 796
662.927, 797.076
666.622, 798
673.797, 799.792
674.632, 800
675.475, 800.211
675.482, 800.213
682.633, 802
686.119, 802.872
690.633, 804
694.086, 804.863
698.633, 806
703.206, 807.143
706.633, 808
713.748, 809.779
713.756, 809.781
714.633, 810
715.521, 810.222
715.529, 810.224
722.633, 812
727.298, 813.169
730.622, 814
735.33, 815.177
738.622, 816
743.363, 817.185
746.622, 818
753.689, 819.767
753.697, 819.769
754.622, 820
755.557, 820.234
755.564, 820.236
762.622, 822
767.408, 823.196
770.622, 824
777.968, 825.837
777.971, 825.837
778.622, 826
779.282, 826.165
786.622, 828
793.638, 829.754
793.646, 829.756
794.622, 830
795.611, 830.247
802.622, 832
808.959, 833.584
810.622, 834
812.332, 834.427
818.622, 836
820.364, 836.436
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826.622, 838
833.562, 839.735
834.622, 840
835.724, 840.275
842.622, 842
849.689, 843.767
850.622, 844
851.594, 844.243
858.622, 846
859.638, 846.254
866.622, 848
867.683, 848.265
874.622, 850
881.516, 851.724
882.622, 852
883.778, 852.289
884.667, 852.511
890.622, 854
896.384, 855.44
898.622, 856
905.369, 857.687
906.622, 858
913.267, 859.661
914.622, 860
916.042, 860.355
922.622, 862
924.05, 862.357
930.622, 864
936.682, 865.515
938.622, 866
945.083, 867.615
945.703, 867.77
946.463, 867.96
946.622, 868
948.807, 868.546
950.282, 868.915
951.413, 869.198
952.09, 869.367
954.622, 870
959.165, 871.136
960.758, 871.534
962.622, 872
965.435, 872.703
970.622, 874
974.464, 874.96
978.622, 876
983.295, 877.168
986.622, 878
987.722, 878.275
989.579, 878.739
989.696, 878.768
990.941, 879.08
994.622, 880
999.548, 881.232
999.665, 881.261
1001.52, 881.725
1002.62, 882
1002.75, 882.031
1003.06, 882.11
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1003.09, 882.116
1003.45, 882.208
1010.62, 884
1016.85, 885.557
1018.62, 886
1024.91, 887.573
1026.62, 888
1032.44, 889.455
1032.46, 889.459
1034.62, 890
1036.95, 890.581
1036.96, 890.585
1042.62, 892
1044.19, 892.392
1050.62, 894
1052.12, 894.375
1058.62, 896
1065.26, 897.659
1066.62, 898
1071.96, 899.334
1071.97, 899.337
1074.62, 900
1077.51, 900.722
1077.53, 900.726
1082.62, 902
1089.48, 903.714
1090.62, 904
1097.56, 905.733
1098.62, 906
1105.63, 907.753
1106.62, 908
1111.23, 909.151
1111.24, 909.155
1114.62, 910
1132.01, 911.739
1134.62, 912
1142.34, 912.771
1154.62, 914
1162.34, 914.771
1174.62, 916
1192.75, 917.813
1194.62, 918
1197.86, 918.324
1201.41, 918.634
1212.31, 919.573
1219.93, 920
1223.74, 920
1239.2, 920
1244.03, 920
1247.58, 920
1263.68, 918.668
1271.3, 918
1275.76, 917.645
1278.49, 917.476
1298.75, 916
1308.11, 915.255
1313.82, 914.902
1326.21, 914
1340.45, 912.866
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1349.16, 912.328
1353.66, 912
1372.8, 910.476
1380.25, 910
1385.65, 908.845
1388.91, 908.035
1388.92, 908.035
1389.06, 908
1389.1, 907.991
1397.13, 906
1397.26, 905.969
1405.2, 904
1405.41, 903.947
1413.27, 902
1414.27, 901.754
1414.27, 901.754
1421.35, 900
1427.95, 898.364
1427.95, 898.363
1429.42, 898
1429.87, 897.887
1437.49, 896
1438.02, 895.868
1445.56, 894
1446.17, 893.85
1453.63, 892
1455.65, 891.501
1455.65, 891.5
1457.67, 891
1461.71, 890
1467.34, 888.591
1467.35, 888.589
1469.71, 888
1470.53, 887.793
1477.71, 886
1478.61, 885.773
1485.71, 884
1489.39, 883.08
1490.59, 882.778
1492.56, 882.287
1493.71, 882
1494.64, 881.766
1495.01, 881.674
1501.71, 880
1508.76, 878.237
1509.71, 878
1515.42, 876.572
1517.71, 876
1524.27, 874.359
1525.71, 874
1533.07, 872.159
1533.71, 872
1533.89, 871.955
1541.71, 870
1547.85, 868.466
1549.71, 868
1549.77, 867.986
1557.71, 866
1565.54, 864.043
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1565.71, 864
1566.26, 863.863
1573.71, 862
1577.71, 861
1577.72, 860.999
1581.71, 860
1585.53, 859.045
1585.54, 859.044
1589.71, 858
1591.56, 857.539
1597.71, 856
1599.62, 855.525
1605.71, 854
1607.67, 853.51
1613.72, 852
1618.11, 850.901
1618.12, 850.899
1621.72, 850
1625.17, 849.136
1625.18, 849.135
1629.72, 848
1631.84, 847.469
1637.72, 846
1639.9, 845.455
1645.72, 844
1647.95, 843.442
1653.72, 842
1658.44, 840.82
1658.45, 840.818
1661.72, 840
1664.88, 839.211
1664.88, 839.209
1669.72, 838
1672.15, 837.393
1677.72, 836
1680.18, 835.385
1685.72, 834
1688.19, 833.383
1693.72, 832
1698.69, 830.759
1701.72, 830
1707.44, 828.57
1709.72, 828
1715.32, 826.602
1717.72, 826
1723.24, 824.622
1725.72, 824
1728.35, 823.345
1733.73, 822
1736.41, 821.33
1741.73, 820
1744.46, 819.317
1749.73, 818
1752.51, 817.305
1757.73, 816
1760.55, 815.294
1765.72, 814
1770.89, 812.708
1773.72, 812
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1778.85, 810.716
1781.7, 810
1784.68, 809.261
1789.73, 808
1792.72, 807.252
1797.73, 806
1803.91, 804.456
1805.73, 804
1811.94, 802.447
1813.73, 802
1817.77, 800.99
1817.78, 800.988
1821.73, 800
1825.74, 798.998
1825.75, 798.997
1829.73, 798
1835.99, 796.436
1837.73, 796
1844, 794.433
1845.73, 794
1852.02, 792.43
1853.73, 792
1857.65, 791.022
1857.65, 791.02
1858.87, 790.716
1861.74, 790
1865.84, 788.973
1865.85, 788.971
1869.74, 788
1876.04, 786.424
1877.74, 786
1879.43, 785.576
1885.74, 784
1887.43, 783.577
1893.72, 782
1897.59, 781.033
1897.6, 781.031
1901.71, 780
1905.83, 778.97
1905.84, 778.969
1909.7, 778
1911.41, 777.573
1917.72, 776
1924.02, 774.424
1925.72, 774
1932, 772.424
1933.69, 772
1937.57, 771.035
1937.58, 771.034
1941.71, 770
1945.85, 768.964
1945.86, 768.963
1949.7, 768
1956.05, 766.417
1957.71, 766
1959.39, 765.582
1965.72, 764
1967.39, 763.583
1973.7, 762
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1977.57, 761.034
1977.58, 761.033
1981.71, 760
1985.9, 758.959
1985.9, 758.958
1989.74, 758
1991.4, 757.584
1997.72, 756
1999.4, 755.58
2005.72, 754
2007.48, 753.558
2013.7, 752
2017.55, 751.04
2017.56, 751.039
2021.71, 750
2025.87, 748.959
2025.88, 748.958
2029.73, 748
2032.55, 747.298
2037.73, 746
2040.08, 745.405
2041.91, 744.8
2060.85, 738.545
2075.51, 733.686
2122.09, 718.246
2127.47, 716.441
2149.16, 709.179
2175.38, 700.392
2176.55, 700
2195.21, 693.791
2195.27, 693.772
2195.49, 693.776
2195.5, 693.776
2195.59, 693.778
2208.3, 694
2235.83, 694.482
2276.51, 695.194
2295.76, 695.531
2313.04, 695.833
2322.59, 696
2366.91, 696.776
2387.58, 696.422
2475.13, 694.921
2521.93, 694.112
2580.01, 695.119
2599.02, 695.449
2655.66, 696.431
2676.93, 696.8
2698.12, 696.433
2756.78, 695.419
2775.37, 695.097
2824.98, 694.239
2831.93, 694.119
2870.81, 694.793
2896.34, 695.236
2908.97, 695.455
2965.96, 696.443
2986.93, 696.807
3005.86, 696.479
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3026.7, 696.119
3084.07, 695.126
3141.93, 694.125
3160.86, 694.454
3218.92, 695.461
3276.16, 696.453
3296.93, 696.814
3315.7, 696.489
3373.9, 695.482
3431.21, 694.491
3451.93, 694.132
3472.59, 694.49
3501.92, 694.999
3532.41, 695.598
3555.9, 696.059
3592.57, 696.784
3608.3, 697.095
3613.84, 697.204
3660.7, 696.618
3690.91, 696.239
3711.25, 695.984
3731.91, 695.696
3736.97, 695.63
3774.17, 695.144
3778.84, 695.083
3829.52, 696.079
3847.89, 696.44
3856.62, 696.594
3891.54, 697.211
3937.75, 698.028
3943.28, 697.934
3967.87, 697.514
4028.8, 696.473
4092.79, 695.38
4147.28, 696.336
4168.34, 696.706
4213.55, 697.499
4302.23, 727.041
4347.22, 741.988
4350.55, 743.096
4352.88, 743.177
4354.12, 743.273

Material Boundary

2041.9, 738.472
2041.91, 743.585
2041.91, 743.743
2041.91, 744.8
425.659, 739.946
435.798, 740.139
440.577, 740.139
447.422, 737.858
449.985, 737.003
453.422, 735.858
454.591, 735.468
456.865, 734.711
459.427, 733.858
461.976, 733.009
465.456, 731.85
465.458, 731.85
470.521, 730.164
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477.448, 727.858
479.983, 727.014
483.458, 725.858
485.987, 725.016
489.466, 723.858
493.653, 722.465
495.477, 721.858
499.113, 720.647
507.488, 717.858
509.297, 717.255
513.496, 715.858
515.3, 715.257
519.504, 713.858
521.302, 713.259
525.512, 711.858
529.115, 710.665
537.702, 707.858
539.778, 707.159
543.543, 705.858
545.647, 705.157
549.551, 703.858
551.659, 703.156
555.559, 701.858
560.487, 700.217
567.567, 697.858
570.023, 697.04
573.575, 695.858
577.645, 694.503
579.583, 693.858
583.665, 692.499
583.665, 692.499
585.591, 691.858
594.504, 688.891
597.607, 687.858
599.524, 687.22
603.615, 685.858
608.082, 684.371
609.646, 683.85
618.235, 683.85
628.13, 684.091
628.178, 684.092
700.517, 685.85
768.454, 687.503
835.532, 685.85
874.622, 685.85
885.02, 685.85
885.832, 685.85
914.495, 683.906
914.51, 683.906
916.779, 683.85
918.713, 683.802
920.674, 683.85
922.866, 683.908
931.367, 684.283
933.965, 684.774
944.296, 685.852
947.104, 686.704
951.924, 687.855
965.176, 691.463
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966.683, 691.855
967.099, 691.971
971.652, 693.14
974.487, 693.776
974.873, 693.853
982.574, 695.544
984.171, 695.853
990.856, 697.286
993.882, 697.853
1011.99, 701.525
1013.65, 701.853
1014.51, 702.036
1029.05, 703.851
1036.5, 704.995
1049.44, 705.85
1054.52, 706.275
1060.93, 706.645
1067.29, 706.708
1069.81, 706.712
1084.54, 705.85
1094.28, 705.366
1105.88, 703.851
1109.29, 703.506
1114.6, 702.815
1116.78, 702.531
1119.83, 701.979
1120.42, 701.853
1128.56, 700.313
1130.66, 699.853
1136.57, 698.657
1140.32, 697.853
1147.12, 696.481
1150.07, 695.853
1152.31, 695.44
1158.71, 693.855
1164.44, 692.366
1180.86, 692.008
1199.19, 691.85
1219.92, 691.671
1247.58, 691.38
1274.37, 691.85
1354.83, 693.26
1380.25, 692.742
1449.64, 691.85
1461.71, 691.85
1495.01, 691.85
1500.47, 691.85
1516.31, 691.127
1637.27, 689.85
1692.85, 689.85
1719.06, 688.987
1781.17, 688.246
1807.13, 687.85
1816.05, 687.85
1826.74, 687.85
1846.44, 687.02
1850.04, 685.858
1854.98, 684.136
1855.83, 683.85
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Material Boundary

1856.55, 683.85
1858.87, 683.85
1862.03, 683.85
1866.66, 685.364
1867.48, 685.63
1868.16, 685.858
1868.45, 685.959
1874.49, 687.85
1874.5, 687.85
1875.84, 688.298
1880.52, 689.85
1880.56, 689.85
1881.9, 690.297
1886.58, 691.858
1891.28, 693.421
1892.59, 693.858
1893.82, 694.286
1893.87, 694.286
1898.59, 695.858
1899.82, 696.284
1899.86, 696.284
1904.59, 697.858
1905.81, 698.283
1905.86, 698.283
1910.59, 699.858
1911.81, 700.281
1911.86, 700.281
1916.59, 701.858
1917.8, 702.279
1917.85, 702.279
1922.59, 703.858
1923.8, 704.278
1923.85, 704.278
1928.59, 705.858
1929.79, 706.276
1929.84, 706.276
1934.59, 707.858
1935.79, 708.275
1935.84, 708.275
1940.59, 709.858
1941.79, 710.273
1941.84, 710.273
1946.59, 711.858
1947.78, 712.272
1947.83, 712.272
1952.59, 713.858
1953.78, 714.27
1953.83, 714.27
1958.59, 715.858
1959.78, 716.269
1959.82, 716.269
1964.59, 717.858
1965.78, 718.267
1965.82, 718.267
1970.59, 719.858
1971.78, 720.266
1971.81, 720.266
1976.59, 721.858
1977.78, 722.264
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1977.81, 722.264
1982.59, 723.858
1987.36, 725.447
1988.54, 725.85
1988.57, 725.85
1993.36, 727.448
1994.54, 727.85
1994.57, 727.85
1995.77, 728.26
1995.8, 728.26
2000.59, 729.858
2001.77, 730.258
2001.79, 730.258
2006.59, 731.858
2007.76, 732.256
2007.79, 732.256
2012.59, 733.858
2013.76, 734.255
2013.79, 734.255
2018.59, 735.858
2019.75, 736.253
2019.78, 736.253
2024.59, 737.858
2025.75, 738.252
2025.78, 738.252
2030.6, 739.858
2031.77, 740.258
2036.57, 741.858
2041.91, 743.585
2059.95, 737.591
2072.84, 733.29
2127.43, 715.114
2173.33, 699.858
2195, 692.649
2195.09, 692.619
2195.24, 692.621
2195.59, 692.628
2366.91, 695.626
2388.56, 695.255
2447.68, 694.242
2475.12, 693.771
2503.22, 693.285
2521.93, 692.962
2580.02, 693.969
2600.94, 694.332
2620.04, 694.663
2676.93, 695.65
2698.12, 695.283
2754.86, 694.302
2812.83, 693.299
2824.98, 693.089
2831.93, 692.969
2851.01, 693.299
2908.98, 694.305
2965.96, 695.293
2986.93, 695.657
3007.83, 695.295
3064.91, 694.308
3122.94, 693.304
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3141.93, 692.975
3160.86, 693.304
3218.93, 694.311
3276.17, 695.303
3296.93, 695.663
3317.62, 695.306
3374.97, 694.314
3433.1, 693.308
3451.93, 692.982
3470.71, 693.308
3501.92, 693.849
3529.72, 694.395
3555.9, 694.909
3593.09, 695.644
3608.3, 695.945
3613.84, 696.054
3660.7, 695.468
3690.86, 695.09
3711.25, 694.834
3731.91, 694.546
3737.39, 694.474
3756.25, 694.228
3778.84, 693.933
3829.53, 694.929
3847.89, 695.29
3856.62, 695.444
3876.56, 695.797
3891.57, 696.062
3937.75, 696.878
3943.28, 696.784
3967.86, 696.365
4028.78, 695.324
4075.88, 694.519
4092.79, 694.23
4147.28, 695.186
4168.47, 695.558
4213.74, 696.352
4287.8, 721.022
4347.26, 740.829
4354.15, 743.122
4363.81, 742.905
4368.61, 742.832
440.602, 740.289
443.602, 740.289
447.47, 739
450.033, 738.146
453.47, 737
454.639, 736.61
456.913, 735.853
459.474, 735
462.023, 734.151
465.481, 733
465.482, 733
470.568, 731.307
477.496, 729
480.031, 728.156
483.505, 727
486.035, 726.158
489.513, 725

37/68

Tuesday, January 26, 2021A-A_final_north_LT



493.701, 723.607
495.524, 723
499.16, 721.79
507.535, 719
509.344, 718.398
513.543, 717
515.347, 716.4
519.551, 715
521.35, 714.401
525.559, 713
529.162, 711.807
537.749, 709
539.827, 708.301
543.591, 707
545.694, 706.3
549.599, 705
551.706, 704.298
555.606, 703
560.534, 701.359
567.615, 699
570.071, 698.182
573.623, 697
577.692, 695.645
579.631, 695
583.706, 693.643
583.706, 693.643
585.639, 693
594.551, 690.033
597.655, 689
599.571, 688.362
603.662, 687
608.129, 685.513
609.67, 685
618.233, 685
628.127, 685.241
628.175, 685.242
700.514, 687
768.454, 688.654
835.534, 687
874.622, 687
885.02, 687
885.837, 687
914.501, 685.056
914.512, 685.056
916.783, 685
918.713, 684.952
920.67, 685
922.861, 685.058
931.35, 685.433
933.943, 685.923
944.266, 687
947.065, 687.849
951.886, 689
965.137, 692.608
966.644, 693
967.06, 693.116
971.617, 694.286
974.456, 694.923
974.842, 695
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Material Boundary

982.543, 696.691
984.141, 697
990.827, 698.433
993.853, 699
1011.96, 702.672
1013.62, 703
1014.48, 703.184
1029.03, 705
1036.48, 706.144
1049.43, 707
1054.51, 707.425
1060.93, 707.795
1067.29, 707.858
1069.81, 707.862
1084.55, 707
1094.3, 706.515
1105.9, 705
1109.31, 704.655
1114.62, 703.964
1116.8, 703.68
1119.86, 703.126
1120.45, 703
1128.59, 701.46
1130.69, 701
1136.6, 699.804
1140.35, 699
1147.15, 697.628
1150.1, 697
1152.34, 696.587
1158.74, 695
1164.46, 693.516
1180.87, 693.158
1199.19, 693
1219.93, 692.821
1247.58, 692.53
1274.37, 693
1354.83, 694.411
1380.25, 693.892
1449.64, 693
1461.71, 693
1495.01, 693
1500.48, 693
1516.31, 692.277
1637.28, 691
1692.86, 691
1719.06, 690.137
1781.17, 689.396
1807.13, 689
1816.05, 689
1826.74, 689
1846.47, 688.169
1868.81, 687.228
1874.47, 689
1874.47, 689
1875.79, 689.44
1880.49, 691
1880.54, 691
1881.86, 691.439
1886.54, 693
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1891.23, 694.563
1892.54, 695
1893.8, 695.436
1893.84, 695.436
1898.54, 697
1899.79, 697.434
1899.84, 697.434
1904.54, 699
1905.79, 699.433
1905.84, 699.433
1910.54, 701
1911.78, 701.431
1911.83, 701.431
1916.54, 703
1917.78, 703.43
1917.83, 703.429
1922.54, 705
1923.77, 705.428
1923.82, 705.428
1928.54, 707
1929.77, 707.426
1929.82, 707.426
1934.54, 709
1935.76, 709.425
1935.82, 709.425
1940.54, 711
1941.76, 711.423
1941.81, 711.423
1946.54, 713
1947.76, 713.422
1947.81, 713.422
1952.54, 715
1953.76, 715.42
1953.8, 715.42
1958.54, 717
1959.76, 717.419
1959.8, 717.419
1964.54, 719
1965.76, 719.417
1965.79, 719.417
1970.54, 721
1971.76, 721.416
1971.79, 721.416
1976.54, 723
1977.76, 723.414
1977.79, 723.414
1982.54, 725
1987.31, 726.589
1988.52, 727
1988.54, 727
1993.32, 728.59
1994.52, 729
1994.54, 729
1995.75, 729.41
1995.77, 729.41
2000.55, 731
2001.74, 731.408
2001.77, 731.408
2006.55, 733
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2007.74, 733.406
2007.77, 733.406
2012.55, 735
2013.73, 735.405
2013.76, 735.405
2018.55, 737
2019.73, 737.403
2019.76, 737.403
2024.55, 739
2025.72, 739.402
2025.75, 739.402
2030.55, 741
2031.73, 741.4
2036.53, 743
2041.91, 744.8
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Material Boundary

1457.67, 891
1495.01, 891
1616.33, 891
1858.87, 891
2127.47, 891
2141.81, 891
2181.65, 891
2195.59, 891
2234.57, 891
2475.13, 891
2486.56, 891
2956.54, 891
3093.33, 890.755
3324.02, 890.343
3501.89, 889.208
3555.79, 889
3608.11, 887.004
3660.51, 885.004
3710.91, 883.01
3711.85, 882.919
3731.43, 881.023
3735.61, 880.625
3741.94, 880.022
3742.25, 879.993
3742.58, 879.961
3752.81, 878.988
3762.96, 878.022
3773.92, 876.98
3783.98, 876.022
3795.35, 874.94
3804.99, 874.022
3816.83, 872.896
3826.02, 872.022
3838.05, 870.897
3847.04, 870.057
3861.26, 866.502
3886.68, 860.149
3906.63, 855.161
3926.68, 850.149
3942.07, 846.303
4033.69, 823.397
4146.07, 795.303
4306.68, 755.149
4332.29, 748.731
4346, 745.303
4352.73, 743.621
4354.12, 743.273
426.87, 740.119
442.157, 743.94
449.793, 745.849
450.157, 745.94
450.483, 746.022
454.153, 746.94
458.147, 747.94
461.473, 748.773
466.139, 749.94
473.455, 751.767
474.149, 751.941
474.848, 752.114
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482.148, 753.94
486.653, 755.067
490.114, 755.94
493.637, 756.814
498.139, 757.94
501.644, 758.823
506.113, 759.94
513.419, 761.762
514.14, 761.94
514.848, 762.119
522.12, 763.94
525.743, 764.846
530.121, 765.94
538.115, 767.936
538.372, 768
538.376, 768
546.137, 769.94
553.397, 771.755
554.133, 771.94
554.87, 772.124
562.119, 773.94
566.015, 774.914
570.12, 775.94
574.042, 776.921
578.12, 777.94
582.069, 778.927
586.121, 779.94
593.377, 781.753
594.14, 781.941
594.889, 782.13
602.147, 783.941
606.193, 784.952
610.147, 785.94
614.23, 786.961
618.147, 787.94
622.259, 788.971
626.137, 789.94
633.346, 791.743
634.137, 791.94
634.937, 792.14
642.137, 793.94
645.894, 794.88
650.148, 795.941
654.413, 797.007
658.147, 797.94
662.44, 799.016
666.137, 799.94
673.312, 801.732
674.148, 801.941
674.99, 802.151
674.997, 802.153
682.148, 803.94
685.634, 804.812
690.148, 805.94
693.601, 806.804
698.148, 807.94
702.721, 809.084
706.148, 809.94
713.263, 811.719
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713.271, 811.721
714.148, 811.94
715.036, 812.162
715.044, 812.164
722.148, 813.94
726.812, 815.109
730.137, 815.94
734.845, 817.117
738.137, 817.94
742.878, 819.125
746.137, 819.94
753.204, 821.707
753.211, 821.709
754.137, 821.94
755.071, 822.174
755.079, 822.176
762.137, 823.94
766.923, 825.137
770.137, 825.94
777.722, 827.837
777.725, 827.837
778.137, 827.94
778.797, 828.105
786.137, 829.94
793.153, 831.694
793.161, 831.696
794.137, 831.94
795.126, 832.187
802.137, 833.94
808.474, 835.525
810.137, 835.94
811.847, 836.368
818.137, 837.94
819.879, 838.376
826.137, 839.94
833.077, 841.675
834.137, 841.94
835.239, 842.216
842.137, 843.94
849.204, 845.707
850.137, 845.94
851.109, 846.183
858.137, 847.94
859.153, 848.194
866.137, 849.94
867.198, 850.205
874.137, 851.94
881.031, 853.664
882.137, 853.94
883.293, 854.229
884.182, 854.452
890.137, 855.94
895.898, 857.381
898.137, 857.94
904.884, 859.627
906.137, 859.94
912.782, 861.602
914.137, 861.94
915.557, 862.295
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Material Boundary

922.137, 863.94
923.565, 864.297
930.137, 865.94
936.197, 867.455
938.137, 867.94
944.598, 869.556
945.218, 869.71
945.978, 869.9
946.137, 869.94
948.322, 870.486
949.797, 870.855
950.928, 871.138
951.605, 871.307
954.137, 871.94
958.68, 873.076
960.273, 873.474
962.137, 873.94
964.95, 874.643
970.137, 875.94
973.979, 876.901
978.137, 877.94
982.81, 879.109
986.137, 879.94
987.237, 880.215
989.094, 880.68
989.211, 880.709
990.456, 881.02
994.137, 881.94
999.063, 883.172
999.18, 883.201
1001.04, 883.665
1002.14, 883.94
1002.26, 883.971
1002.58, 884.05
1002.6, 884.057
1002.97, 884.148
1010.14, 885.94
1016.36, 887.497
1018.14, 887.94
1024.43, 889.513
1026.14, 889.94
1031.96, 891.396
1031.97, 891.399
1034.14, 891.94
1036.46, 892.522
1036.48, 892.525
1042.14, 893.94
1043.71, 894.333
1050.14, 895.94
1051.64, 896.316
1058.14, 897.94
1064.77, 899.599
1066.14, 899.94
1071.47, 901.274
1071.49, 901.277
1074.14, 901.94
1077.03, 902.663
1077.04, 902.666
1082.14, 903.94
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1088.99, 905.655
1090.14, 905.94
1097.07, 907.674
1098.14, 907.94
1105.15, 909.693
1106.14, 909.94
1110.74, 911.092
1110.76, 911.095
1114.28, 911.976
1131.82, 913.729
1134.42, 913.99
1142.14, 914.761
1154.42, 915.99
1162.14, 916.761
1174.42, 917.99
1192.55, 919.803
1194.42, 919.99
1197.67, 920.315
1201.24, 920.626
1212.17, 921.569
1219.87, 922
1223.74, 922
1239.2, 922
1244.03, 922
1247.67, 922
1263.85, 920.661
1271.47, 919.993
1275.9, 919.64
1278.62, 919.472
1298.9, 917.994
1308.25, 917.25
1313.96, 916.898
1326.36, 915.994
1340.59, 914.861
1349.3, 914.323
1353.81, 913.994
1372.94, 912.471
1380.52, 911.987
1386.1, 910.794
1389.4, 909.977
1389.4, 909.977
1389.54, 909.941
1389.58, 909.932
1397.61, 907.941
1397.74, 907.91
1405.68, 905.941
1405.89, 905.889
1413.75, 903.941
1414.75, 903.696
1414.75, 903.695
1421.83, 901.941
1428.43, 900.306
1428.43, 900.305
1429.9, 899.941
1430.35, 899.828
1437.97, 897.941
1438.5, 897.809
1446.04, 895.941
1446.65, 895.791
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1454.11, 893.941
1456.13, 893.442
1456.13, 893.441
1457.91, 893
1495.01, 893
1616.33, 893
1858.87, 893
2127.47, 893
2141.81, 893
2181.65, 893
2195.59, 893
2234.57, 893
2475.13, 893
2486.56, 893
2956.54, 893
3093.33, 892.755
3324.03, 892.343
3501.9, 891.208
3555.83, 891
3608.19, 889.002
3660.59, 887.002
3711.05, 885.006
3712.04, 884.91
3731.62, 883.014
3735.8, 882.616
3742.13, 882.013
3742.44, 881.984
3742.77, 881.952
3753, 880.979
3763.15, 880.013
3774.11, 878.971
3784.17, 878.013
3795.54, 876.931
3805.18, 876.013
3817.02, 874.887
3826.2, 874.013
3838.24, 872.889
3847.38, 872.034
3861.75, 868.443
3887.16, 862.09
3907.12, 857.102
3927.17, 852.09
3942.55, 848.243
4034.18, 825.338
4146.55, 797.243
4307.17, 757.09
4332.78, 750.671
4346.49, 747.243
4353.22, 745.561
4353.3, 745.541
4360.73, 743.124
426.201, 740.106
442.121, 744.086
449.756, 745.995
450.121, 746.086
450.446, 746.167
454.117, 747.086
458.111, 748.086
461.436, 748.919
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466.102, 750.086
473.419, 751.912
474.113, 752.086
474.811, 752.26
482.112, 754.086
486.617, 755.213
490.077, 756.086
493.601, 756.959
498.102, 758.085
501.607, 758.968
506.077, 760.086
513.383, 761.907
514.104, 762.086
514.812, 762.264
522.084, 764.086
525.707, 764.991
530.085, 766.086
538.079, 768.081
538.353, 768.15
538.357, 768.15
546.101, 770.086
553.36, 771.901
554.096, 772.086
554.833, 772.27
562.083, 774.086
565.979, 775.06
570.084, 776.086
574.006, 777.066
578.084, 778.086
582.033, 779.073
586.085, 780.086
593.341, 781.898
594.104, 782.086
594.853, 782.275
602.111, 784.086
606.157, 785.097
610.11, 786.086
614.194, 787.107
618.11, 788.086
622.223, 789.116
626.101, 790.086
633.31, 791.888
634.101, 792.086
634.901, 792.286
642.101, 794.086
645.858, 795.025
650.112, 796.086
654.377, 797.152
658.111, 798.086
662.404, 799.162
666.101, 800.086
673.276, 801.878
674.112, 802.086
674.953, 802.296
674.961, 802.298
682.111, 804.086
685.598, 804.957
690.111, 806.086
693.564, 806.949
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698.111, 808.086
702.685, 809.229
706.111, 810.086
713.227, 811.865
713.234, 811.867
714.111, 812.086
714.999, 812.308
715.007, 812.31
722.112, 814.086
726.775, 815.254
730.101, 816.086
734.809, 817.263
738.101, 818.086
742.842, 819.271
746.101, 820.086
753.167, 821.852
753.175, 821.854
754.101, 822.086
755.035, 822.319
755.043, 822.321
762.101, 824.086
766.886, 825.282
770.101, 826.086
777.704, 827.987
777.707, 827.987
778.101, 828.086
778.761, 828.251
786.101, 830.086
793.117, 831.84
793.125, 831.842
794.101, 832.086
795.089, 832.333
802.101, 834.086
808.438, 835.67
810.101, 836.086
811.81, 836.513
818.101, 838.086
819.843, 838.521
826.101, 840.086
833.041, 841.821
834.101, 842.086
835.202, 842.361
842.101, 844.086
849.167, 845.852
850.101, 846.086
851.073, 846.329
858.101, 848.086
859.116, 848.34
866.101, 850.086
867.161, 850.351
874.101, 852.086
880.995, 853.809
882.101, 854.086
883.256, 854.375
884.146, 854.597
890.101, 856.086
895.862, 857.526
898.101, 858.086
904.848, 859.773
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Material Boundary

906.101, 860.086
912.746, 861.747
914.101, 862.086
915.521, 862.441
922.101, 864.086
923.528, 864.443
930.101, 866.086
936.16, 867.601
938.101, 868.086
944.562, 869.701
945.181, 869.856
945.941, 870.046
946.101, 870.086
948.285, 870.632
949.761, 871.001
950.891, 871.283
951.569, 871.453
954.101, 872.086
958.644, 873.222
960.237, 873.62
962.101, 874.086
964.913, 874.789
970.101, 876.086
973.942, 877.046
978.101, 878.086
982.774, 879.254
986.101, 880.086
987.201, 880.361
989.058, 880.825
989.174, 880.854
990.419, 881.165
994.101, 882.086
999.027, 883.317
999.144, 883.347
1001, 883.811
1002.1, 884.086
1002.22, 884.117
1002.54, 884.195
1002.57, 884.202
1002.93, 884.294
1010.1, 886.086
1016.33, 887.642
1018.1, 888.086
1024.39, 889.659
1026.1, 890.086
1031.92, 891.541
1031.94, 891.544
1034.1, 892.086
1036.43, 892.667
1036.44, 892.671
1042.1, 894.086
1043.67, 894.478
1050.1, 896.086
1051.6, 896.461
1058.1, 898.086
1064.74, 899.745
1066.1, 900.086
1071.43, 901.419
1071.45, 901.423
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1074.1, 902.086
1076.99, 902.808
1077.01, 902.812
1082.1, 904.086
1088.96, 905.8
1090.1, 906.086
1097.03, 907.819
1098.1, 908.086
1105.11, 909.839
1106.1, 910.086
1110.71, 911.237
1110.72, 911.241
1114.25, 912.124
1131.8, 913.879
1134.41, 914.139
1142.12, 914.911
1154.41, 916.139
1162.12, 916.911
1174.41, 918.139
1192.53, 919.952
1194.41, 920.139
1197.66, 920.465
1201.22, 920.776
1212.16, 921.718
1219.87, 922.15
1223.74, 922.15
1239.2, 922.15
1244.03, 922.15
1247.67, 922.15
1263.87, 920.811
1271.48, 920.143
1275.91, 919.79
1278.63, 919.622
1298.92, 918.144
1308.26, 917.4
1313.97, 917.047
1326.37, 916.144
1340.6, 915.011
1349.31, 914.473
1353.82, 914.144
1372.95, 912.621
1380.54, 912.136
1386.13, 910.94
1389.43, 910.122
1389.43, 910.122
1389.57, 910.087
1389.61, 910.077
1397.65, 908.087
1397.77, 908.056
1405.72, 906.087
1405.93, 906.034
1413.79, 904.087
1414.78, 903.841
1414.79, 903.84
1421.86, 902.087
1428.46, 900.451
1428.47, 900.45
1429.93, 900.087
1430.39, 899.974
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1438.01, 898.087
1438.54, 897.955
1446.08, 896.087
1446.69, 895.936
1454.15, 894.087
1456.17, 893.588
1456.17, 893.587
1457.93, 893.15
1495.01, 893.15
1616.33, 893.15
1858.87, 893.15
2127.47, 893.15
2141.81, 893.15
2181.65, 893.15
2195.59, 893.15
2234.57, 893.15
2475.13, 893.15
2486.56, 893.15
2956.54, 893.15
3093.33, 892.905
3324.03, 892.493
3501.9, 891.358
3555.84, 891.15
3608.19, 889.152
3660.59, 887.152
3711.06, 885.155
3712.05, 885.059
3731.64, 883.163
3735.81, 882.765
3742.15, 882.163
3742.45, 882.134
3742.79, 882.102
3753.01, 881.129
3763.16, 880.163
3774.12, 879.12
3784.18, 878.163
3795.56, 877.08
3805.2, 876.163
3817.03, 875.037
3826.22, 874.163
3838.25, 873.038
3847.41, 872.183
3861.79, 868.588
3887.2, 862.235
3907.15, 857.247
3927.2, 852.235
3942.59, 848.389
4034.21, 825.483
4146.59, 797.389
4307.21, 757.235
4332.82, 750.816
4346.52, 747.389
4353.25, 745.706
4353.34, 745.686
4361.26, 743.112

Material Boundary

4442.27, 740.935
4456.92, 738
4464.31, 736.526
4466.94, 736
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Scenario-based Entities

Type Coordinates (x,y) Seismic
-9e-16, 723.896
0.809461, 723.908
1.15168, 723.913
1.45658, 723.917
1.93345, 723.924
4.30816, 723.96
12.6281, 724.084
24.2881, 724.257
113.381, 725.584
150.125, 726.131
251.754, 727.644
262.684, 727.807
264.857, 727.839
267.412, 727.877
267.74, 727.882
267.83, 727.883
268.093, 727.885
268.368, 727.882
269.061, 727.877
272.624, 727.847
281.529, 727.773
284.508, 727.748
284.959, 727.743
286.557, 727.708
289.734, 727.637
295.936, 727.498
301.316, 727.378
309.904, 727.186
313.768, 727.1
314.73, 727
317.794, 727
322.428, 727
327.892, 727
334.438, 727
352.838, 735.003
356.385, 735.013
366.425, 735.2
372.719, 735.318
379.181, 735.415
391.383, 735.573
399.078, 735.005
407.323, 734.789
412.029, 734.347
439.628, 735.289
488.131, 719.138
522.779, 707.602
608.698, 679
618.307, 679
629.067, 679.262
642.777, 679.595
647.559, 679.711
660.405, 680.023
675.999, 680.402
689.108, 680.721
700.659, 681.002
711.292, 681.261

Wadsworth Till

Assigned to:
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721.531, 681.51
724.458, 681.581
731.21, 681.745
742.989, 682.032
746.542, 682.118
760.228, 682.452
768.453, 682.652
775.361, 682.481
785.608, 682.229
792.858, 682.05
834.445, 681.025
836.108, 681
839.229, 681
842.442, 681
846.403, 681
851.249, 681
853.768, 681
858.565, 681
861.768, 681
864.838, 681
868.722, 681
876.123, 681
879.684, 681
882.824, 681
885.634, 681
888.824, 680.784
905.654, 679.642
913.684, 679.098
914.27, 679.058
916.598, 679.003
918.712, 678.951
920.654, 678.998
921.208, 679.012
921.899, 679.03
923.072, 679.061
924.878, 679.141
925.393, 679.164
926.99, 679.234
928.274, 679.291
929.213, 679.332
930.561, 679.392
932.042, 679.457
934.813, 679.981
940.841, 680.61
945.459, 681.092
948.634, 682.055
953.372, 683.186
964.682, 686.266
968.611, 687.32
970.51, 687.807
973.537, 688.568
983.137, 690.678
992.201, 692.586
995.001, 693.111
1005.88, 695.316
1015.48, 697.262
1026.16, 698.595
1029.95, 699.071
1037.13, 700.174
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Water Table

1049.53, 700.993
1053.89, 701.352
1060.67, 701.77
1068.84, 701.86
1069.64, 701.862
1072.74, 701.68
1077.4, 701.408
1085.39, 700.951
1093.76, 700.535
1103.93, 699.206
1105.21, 699.039
1108.51, 698.705
1108.62, 698.694
1115.88, 697.749
1119.27, 697.117
1126.35, 695.778
1134.85, 694.035
1143.12, 692.32
1144.75, 691.993
1145.42, 691.857
1146.43, 691.649
1147.98, 691.316
1148.3, 691.248
1149.18, 691.068
1151.08, 690.719
1156.36, 689.409
1157.27, 689.184
1163.63, 687.532
1180.77, 687.159
1199.14, 687
1219.87, 686.821
1247.6, 686.53
1274.47, 687.001
1354.82, 688.409
1380.15, 687.893
1449.6, 687
1461.71, 687
1495.01, 687
1500.34, 687
1516.14, 686.278
1637.24, 685
1692.76, 685
1718.93, 684.138
1781.09, 683.397
1807.08, 683
1816.05, 683
1826.62, 683
1845.4, 682.209
1854.88, 679
1862.97, 679
1893.13, 688.871
1989.22, 720.9
2041.9, 738.472
2194.18, 687.752
2229.99, 688.38
2366.91, 690.776
2388.53, 690.405
2447.68, 689.392
2475.13, 688.921
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2503.25, 688.435
2521.93, 688.112
2580.04, 689.12
2600.94, 689.482
2620.01, 689.813
2676.93, 690.8
2698.09, 690.434
2754.87, 689.452
2812.87, 688.448
2824.98, 688.239
2831.93, 688.119
2850.97, 688.449
2908.97, 689.455
2965.99, 690.443
2986.93, 690.807
3007.8, 690.446
3064.92, 689.458
3122.98, 688.453
3141.93, 688.125
3160.82, 688.453
3218.92, 689.461
3276.19, 690.454
3296.93, 690.814
3317.6, 690.456
3374.97, 689.464
3433.13, 688.457
3451.93, 688.132
3470.67, 688.457
3501.92, 688.999
3529.71, 689.545
3555.9, 690.059
3593.11, 690.795
3608.3, 691.095
3613.84, 691.204
3660.7, 690.618
3690.85, 690.24
3711.25, 689.984
3731.91, 689.696
3737.4, 689.624
3756.29, 689.378
3778.84, 689.083
3829.56, 690.08
3847.89, 690.44
3856.6, 690.594
3876.52, 690.946
3891.68, 691.214
3937.75, 692.028
3943.28, 691.934
3967.79, 691.516
4028.7, 690.475
4075.88, 689.669
4092.79, 689.38
4147.28, 690.336
4166.21, 690.668
4214.57, 691.517
4293.87, 717.935
4347.22, 735.704
4355, 738.297
4369.59, 738.142
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4375.46, 736.173
4379.34, 734.899
4386.69, 734.881
4390.98, 734.901
4397.07, 736.947
4400, 737.917
4410.58, 738.104
4428.73, 738.546
4430.97, 738.097
4441.29, 736.032
4446.59, 734.97
4455.94, 733.097
4460.99, 732.09
4463.46, 731.597
4465.14, 731.261
4465.96, 731.097
4472.68, 729.754
4475.95, 729.1
4478.43, 728.588
4481.38, 728
4481.45, 728
4483.36, 727.618
4485.96, 727.097
4490.7, 726.149
4495.96, 725.097
4497.12, 724.865
4498.46, 724.597
4499.81, 724.327
4500.96, 724.097
4503.69, 723.551
4505.51, 723.187
4506.46, 722.809
4508.48, 722
4513.9, 722
4516.95, 722
4519.28, 721.534
4521.95, 721
4656.84, 721
4685.73, 721
4711.04, 721
4713.3, 721.452
4716.04, 722
4718.38, 722
4724.51, 722
4726.29, 722.711
4727.48, 723.187
4728.79, 723.45
4732.03, 724.097
4732.91, 724.274
4734.53, 724.597
4735.41, 724.773
4737.03, 725.097
4740.55, 725.801
4747.03, 727.097
4748.79, 727.448
4752.03, 728.097
4753.78, 728.448
4757.03, 729.097
4760.53, 729.797
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4763.5, 730.39
4767.03, 731.097
4767.91, 731.272
4769.54, 731.598
4771.42, 731.978
4774.43, 732.582
4776.5, 733
4776.53, 733
4784.64, 734.61
4786.11, 734.902
4786.67, 735.014
4787.93, 735.263
4795.37, 736.738
4795.62, 736.787
4796.96, 737.054
5009.05, 737.054

435.797, 740.289
443.602, 740.289
447.47, 739
450.033, 738.146
453.47, 737
454.639, 736.61
456.913, 735.853
459.474, 735
462.023, 734.151
465.481, 733
465.482, 733
470.568, 731.307
477.496, 729
480.031, 728.156
483.505, 727
486.035, 726.158
489.513, 725
493.701, 723.607
495.524, 723
499.16, 721.79
507.535, 719
509.344, 718.398
513.543, 717
515.347, 716.4
519.551, 715
521.35, 714.401
525.559, 713
529.162, 711.807
537.749, 709
539.827, 708.301
543.591, 707
545.694, 706.3
549.599, 705
551.706, 704.298
555.606, 703
560.534, 701.359
567.615, 699
570.071, 698.182
573.623, 697
577.692, 695.645
579.631, 695
583.706, 693.643

Low Permeable 
Earth Liner

Bottom Liner 
Critical 
Interface - 
Base and 
Sideslopes

LCS Granular 
Drainage Layer

Assigned to:
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583.706, 693.643
585.639, 693
594.551, 690.033
597.655, 689
599.571, 688.362
603.662, 687
608.129, 685.513
609.67, 685
618.233, 685
628.127, 685.241
628.175, 685.242
700.514, 687
768.454, 688.654
835.534, 687
874.622, 687
885.02, 687
885.837, 687
914.501, 685.056
914.512, 685.056
916.783, 685
918.713, 684.952
920.67, 685
922.861, 685.058
931.35, 685.433
933.943, 685.923
944.266, 687
947.065, 687.849
951.886, 689
965.137, 692.608
966.644, 693
967.06, 693.116
971.617, 694.286
974.456, 694.923
974.842, 695
982.543, 696.691
984.141, 697
990.827, 698.433
993.853, 699
1011.96, 702.672
1013.62, 703
1014.48, 703.184
1029.03, 705
1036.48, 706.144
1049.43, 707
1054.51, 707.425
1060.93, 707.795
1067.29, 707.858
1069.81, 707.862
1084.55, 707
1094.3, 706.515
1105.9, 705
1109.31, 704.655
1114.62, 703.964
1116.8, 703.68
1119.86, 703.126
1120.45, 703
1128.59, 701.46
1130.69, 701
1136.6, 699.804
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Piezoline

1140.35, 699
1147.15, 697.628
1150.1, 697
1152.34, 696.587
1158.74, 695
1164.46, 693.516
1180.87, 693.158
1199.19, 693
1219.93, 692.821
1247.58, 692.53
1274.37, 693
1354.83, 694.411
1380.25, 693.892
1449.64, 693
1461.71, 693
1495.01, 693
1500.48, 693
1516.31, 692.277
1637.28, 691
1692.86, 691
1719.06, 690.137
1781.17, 689.396
1807.13, 689
1816.05, 689
1826.74, 689
1846.47, 688.169
1846.65, 688.162
1850.41, 686.948
1855.35, 685.225
1856.02, 685
1856.55, 685
1858.87, 685
1861.85, 685
1868.81, 687.228
1874.47, 689
1874.47, 689
1875.79, 689.44
1880.49, 691
1880.54, 691
1881.86, 691.439
1886.54, 693
1891.23, 694.563
1892.54, 695
1893.8, 695.436
1893.84, 695.436
1898.54, 697
1899.79, 697.434
1899.84, 697.434
1904.54, 699
1905.79, 699.433
1905.84, 699.433
1910.54, 701
1911.78, 701.431
1911.83, 701.431
1916.54, 703
1917.78, 703.43
1917.83, 703.429
1922.54, 705
1923.77, 705.428

60/68

Tuesday, January 26, 2021A-A_final_north_LT



1923.82, 705.428
1928.54, 707
1929.77, 707.426
1929.82, 707.426
1934.54, 709
1935.76, 709.425
1935.82, 709.425
1940.54, 711
1941.76, 711.423
1941.81, 711.423
1946.54, 713
1947.76, 713.422
1947.81, 713.422
1952.54, 715
1953.76, 715.42
1953.8, 715.42
1958.54, 717
1959.76, 717.419
1959.8, 717.419
1964.54, 719
1965.76, 719.417
1965.79, 719.417
1970.54, 721
1971.76, 721.416
1971.79, 721.416
1976.54, 723
1977.76, 723.414
1977.79, 723.414
1982.54, 725
1987.31, 726.589
1988.52, 727
1988.54, 727
1993.32, 728.59
1994.52, 729
1994.54, 729
1995.75, 729.41
1995.77, 729.41
2000.55, 731
2001.74, 731.408
2001.77, 731.408
2006.55, 733
2007.74, 733.406
2007.77, 733.406
2012.55, 735
2013.73, 735.405
2013.76, 735.405
2018.55, 737
2019.73, 737.403
2019.76, 737.403
2024.55, 739
2025.72, 739.402
2025.75, 739.402
2030.55, 741
2031.73, 741.4
2036.53, 743
2041.91, 744.8
2060.85, 738.545
2075.51, 733.686
2122.09, 718.246
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2127.47, 716.441
2149.16, 709.179
2175.38, 700.392
2176.55, 700
2195.21, 693.791
2195.27, 693.772
2195.49, 693.776
2195.5, 693.776
2195.59, 693.778
2208.3, 694
2235.83, 694.482
2276.51, 695.194
2295.76, 695.531
2313.04, 695.833
2322.59, 696
2366.91, 696.776
2387.58, 696.422
2475.13, 694.921
2521.93, 694.112
2580.01, 695.119
2599.02, 695.449
2655.66, 696.431
2676.93, 696.8
2698.12, 696.433
2756.78, 695.419
2775.37, 695.097
2824.98, 694.239
2831.93, 694.119
2870.81, 694.793
2896.34, 695.236
2908.97, 695.455
2965.96, 696.443
2986.93, 696.807
3005.86, 696.479
3026.7, 696.119
3084.07, 695.126
3141.93, 694.125
3160.86, 694.454
3218.92, 695.461
3276.16, 696.453
3296.93, 696.814
3315.7, 696.489
3373.9, 695.482
3431.21, 694.491
3451.93, 694.132
3472.59, 694.49
3501.92, 694.999
3532.41, 695.598
3555.9, 696.059
3592.57, 696.784
3608.3, 697.095
3613.84, 697.204
3660.7, 696.618
3690.91, 696.239
3711.25, 695.984
3731.91, 695.696
3736.97, 695.63
3774.17, 695.144
3778.84, 695.083
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3829.52, 696.079
3847.89, 696.44
3856.62, 696.594
3891.54, 697.211
3937.75, 698.028
3943.28, 697.934
3967.87, 697.514
4028.8, 696.473
4092.79, 695.38
4147.28, 696.336
4168.34, 696.706
4213.55, 697.499
4302.23, 727.041
4347.22, 741.988
4350.55, 743.096
4352.88, 743.177
4354.12, 743.273

425.446, 740.017
435.797, 740.214
440.59, 740.214
447.446, 737.929
450.009, 737.075
453.446, 735.929
454.615, 735.539
456.889, 734.782
459.451, 733.929
462, 733.08
465.468, 731.925
465.47, 731.925
470.544, 730.236
477.472, 727.929
480.007, 727.085
483.482, 725.929
486.011, 725.087
489.489, 723.929
493.677, 722.536
495.5, 721.929
499.136, 720.718
507.512, 717.929
509.321, 717.327
513.52, 715.929
515.323, 715.328
519.528, 713.929
521.326, 713.33
525.536, 711.929
529.138, 710.736
537.726, 707.929
539.803, 707.23
543.567, 705.929
545.671, 705.229
549.575, 703.929
551.683, 703.227
555.583, 701.929
560.51, 700.288
567.591, 697.929
570.047, 697.111
573.599, 695.929
577.668, 694.574
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579.607, 693.929
583.685, 692.571
583.686, 692.571
585.615, 691.929
594.527, 688.962
597.631, 687.929
599.548, 687.291
603.639, 685.929
608.105, 684.442
609.658, 683.925
618.234, 683.925
628.129, 684.166
628.177, 684.167
700.515, 685.925
768.454, 687.578
835.533, 685.925
874.622, 685.925
885.02, 685.925
885.834, 685.925
914.498, 683.981
914.511, 683.981
916.781, 683.925
918.713, 683.877
920.672, 683.925
922.863, 683.983
931.358, 684.358
933.954, 684.848
944.281, 685.926
947.085, 686.777
951.905, 687.927
965.156, 691.535
966.664, 691.928
967.079, 692.043
971.634, 693.213
974.471, 693.85
974.857, 693.927
982.558, 695.618
984.156, 695.927
990.842, 697.36
993.868, 697.926
1011.98, 701.598
1013.64, 701.927
1014.5, 702.11
1029.04, 703.926
1036.49, 705.07
1049.44, 705.925
1054.51, 706.35
1060.93, 706.72
1067.29, 706.783
1069.81, 706.787
1084.54, 705.925
1094.29, 705.441
1105.89, 703.925
1109.3, 703.581
1114.61, 702.889
1116.79, 702.605
1119.84, 702.052
1120.43, 701.926
1128.58, 700.387
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Block Search Polyline

1130.67, 699.927
1136.58, 698.73
1140.33, 697.927
1147.14, 696.555
1150.08, 695.926
1152.33, 695.513
1158.73, 693.927
1164.45, 692.441
1180.86, 692.083
1199.19, 691.925
1219.92, 691.746
1247.58, 691.455
1274.37, 691.925
1354.83, 693.335
1380.25, 692.817
1449.64, 691.925
1461.71, 691.925
1495.01, 691.925
1500.47, 691.925
1516.31, 691.202
1637.28, 689.925
1692.85, 689.925
1719.06, 689.062
1781.17, 688.321
1807.13, 687.925
1816.05, 687.925
1826.74, 687.925
1846.45, 687.095
1850.06, 685.929
1855, 684.207
1855.85, 683.925
1856.55, 683.925
1858.87, 683.925
1862.02, 683.925
1866.63, 685.435
1867.46, 685.702
1868.14, 685.929
1868.43, 686.031
1874.48, 687.925
1874.48, 687.925
1875.81, 688.369
1880.5, 689.925
1880.55, 689.925
1881.88, 690.368
1886.56, 691.929
1891.25, 693.492
1892.56, 693.929
1893.81, 694.361
1893.86, 694.361
1898.56, 695.929
1899.8, 696.359
1899.85, 696.359
1904.56, 697.929
1905.8, 698.358
1905.85, 698.358
1910.56, 699.929
1911.79, 700.356
1911.84, 700.356
1916.56, 701.929
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1917.79, 702.355
1917.84, 702.354
1922.56, 703.929
1923.78, 704.353
1923.84, 704.353
1928.56, 705.929
1929.78, 706.351
1929.83, 706.351
1934.56, 707.929
1935.78, 708.35
1935.83, 708.35
1940.57, 709.929
1941.77, 710.348
1941.82, 710.348
1946.56, 711.929
1947.77, 712.347
1947.82, 712.347
1952.57, 713.929
1953.77, 714.345
1953.82, 714.345
1958.57, 715.929
1959.77, 716.344
1959.81, 716.344
1964.57, 717.929
1965.77, 718.342
1965.81, 718.342
1970.57, 719.929
1971.77, 720.341
1971.8, 720.341
1976.57, 721.929
1977.77, 722.339
1977.8, 722.339
1982.57, 723.929
1987.33, 725.518
1988.53, 725.925
1988.56, 725.925
1993.34, 727.519
1994.53, 727.925
1994.56, 727.925
1995.76, 728.335
1995.79, 728.335
2000.57, 729.929
2001.76, 730.333
2001.78, 730.333
2006.57, 731.929
2007.75, 732.331
2007.78, 732.331
2012.57, 733.929
2013.75, 734.33
2013.77, 734.33
2018.57, 735.929
2019.74, 736.328
2019.77, 736.328
2024.57, 737.929
2025.74, 738.327
2025.76, 738.327
2030.57, 739.929
2031.75, 740.329
2036.55, 741.929
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2041.91, 743.664
2059.98, 737.663
2072.86, 733.361
2127.45, 715.185
2173.36, 699.929
2195.02, 692.72
2195.1, 692.694
2195.24, 692.696
2195.59, 692.703
2366.91, 695.701
2388.56, 695.33
2447.68, 694.317
2475.13, 693.846
2503.22, 693.36
2521.93, 693.037
2580.01, 694.044
2600.94, 694.407
2620.04, 694.738
2676.93, 695.725
2698.12, 695.358
2754.86, 694.377
2812.84, 693.374
2824.98, 693.164
2831.93, 693.044
2851.01, 693.374
2908.97, 694.38
2965.96, 695.368
2986.93, 695.732
3007.83, 695.37
3064.92, 694.383
3122.95, 693.379
3141.93, 693.05
3160.86, 693.379
3218.92, 694.386
3276.17, 695.378
3296.93, 695.738
3317.63, 695.381
3374.97, 694.389
3433.1, 693.383
3451.93, 693.057
3470.7, 693.383
3501.92, 693.924
3529.71, 694.47
3555.9, 694.984
3593.09, 695.719
3608.3, 696.02
3613.84, 696.129
3660.7, 695.543
3690.86, 695.165
3711.25, 694.909
3731.91, 694.621
3737.39, 694.549
3756.25, 694.303
3778.84, 694.008
3829.53, 695.004
3847.89, 695.365
3856.62, 695.519
3876.56, 695.872
3891.57, 696.137

67/68

Tuesday, January 26, 2021A-A_final_north_LT



3937.75, 696.953
3943.28, 696.859
3967.86, 696.44
4028.78, 695.399
4075.88, 694.594
4092.79, 694.305
4147.28, 695.261
4168.47, 695.633
4213.73, 696.427
4287.78, 721.093
4347.24, 740.9
4354.13, 743.197
4363.81, 742.98
4368.83, 742.903
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Method: Bishop simplified
Factor of Safety: 1.984
Axis Location: 4210.531, 1387.212
Left Slip Surface Endpoint: 3788.506, 880.614
Right Slip Surface Endpoint: 4362.594, 745.634

Zion Landfill Site 2 North Expansion: Section A-A' (North Side)
Complete Buildout / Global Liner Stability
NonCircular - Liner Block Search 
Long Term / Static Conditions 
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ColorMaterial Name
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Slide Analysis Information

A-A_final_north_LT

Project Summary
File Name: A-A_final_north_LT.slmd
Slide Modeler Version: 9.006
Compute Time: 00h:08m:23.24s
Project Title: SLIDE - An Interactive Slope Stability Program
Date Created: 1/30/2020, 11:59:15 AM

General Settings
Units of Measurement: Imperial Units
Time Units: days
Permeability Units: feet/second
Data Output: Standard
Failure Direction: Left to Right

Analysis Options
Slices Type: Vertical

Analysis Methods Used
Bishop simplified
GLE/Morgenstern-Price with interslice force function 
(Half Sine)
Janbu corrected
Spencer

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes
Create Interslice boundaries at intersections with water 
tables and piezos:

Yes

Initial trial value of FS: 1
Steffensen Iteration: Yes

Groundwater Analysis



Groundwater Method: Water Surfaces
Pore Fluid Unit Weight [lbs/ft3]: 62.4
Use negative pore pressure cutoff: Yes
Maximum negative pore pressure [psf]: 0
Advanced Groundwater Method: None

Random Numbers
Pseudo-random Seed: 10116
Random Number Generation Method: Park and Miller v.3

Surface Options
Surface Type: Non-Circular Block Search
Number of Surfaces: 5000
Multiple Groups: Disabled
Pseudo-Random Surfaces: Enabled
Convex Surfaces Only: Disabled
Left Projection Angle (Start Angle) [deg]: 135
Left Projection Angle (End Angle) [deg]: 135
Right Projection Angle (Start Angle) [deg]: 45
Right Projection Angle (End Angle) [deg]: 45
Minimum Elevation: Not Defined
Minimum Depth: Not Defined
Minimum Area: Not Defined
Minimum Weight: Not Defined

Seismic Loading
Advanced seismic analysis: No
Staged pseudostatic analysis: No

Materials
Final Cover Soils

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 0
Friction Angle [deg] 34.3
Water Surface None
Ru Value 0
Final Cover Critical Interface
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Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 0
Friction Angle [deg] 21.9
Water Surface None
Ru Value 0
Expansion Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface None
Ru Value 0
Existing Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface None
Ru Value 0
LCS Granular Drainage Layer

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 126
Saturated Unit Weight [lbs/ft3] 130
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface Piezometric Line 1
Hu Value 1
Bottom Liner Critical Interface - Base and Sideslopes

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 45
Friction Angle [deg] 14.9
Water Surface Piezometric Line 1
Hu Value 1
Low Permeable Earth Liner

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 0
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Friction Angle [deg] 34.3
Water Surface Piezometric Line 1
Hu Value 1
Wadsworth Till

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 136.6
Saturated Unit Weight [lbs/ft3] 137.8
Cohesion [psf] 1000
Friction Angle [deg] 14.3
Water Surface Water Table
Hu Value 1

Global Minimums
Method: bishop simplified

FS 1.984410
Axis Location: 4210.531, 1387.212
Left Slip Surface Endpoint: 3788.506, 880.614
Right Slip Surface Endpoint: 4362.594, 745.634
Resisting Moment: 9.67497e+08 lb-ft
Driving Moment: 4.8755e+08 lb-ft
Total Slice Area: 48190.2 ft2
Surface Horizontal Width: 574.088 ft
Surface Average Height: 83.9422 ft

Method: janbu corrected

FS 2.008640
Axis Location: 4212.653, 1381.722
Left Slip Surface Endpoint: 3793.747, 880.115
Right Slip Surface Endpoint: 4362.595, 745.633
Resisting Horizontal Force: 1.30624e+06 lb
Driving Horizontal Force: 650310 lb
Total Slice Area: 47753 ft2
Surface Horizontal Width: 568.848 ft
Surface Average Height: 83.9468 ft

Method: spencer

FS 2.092910
Axis Location: 4191.785, 1434.475
Left Slip Surface Endpoint: 3743.057, 884.939
Right Slip Surface Endpoint: 4362.177, 745.771
Resisting Moment: 1.14844e+09 lb-ft
Driving Moment: 5.48727e+08 lb-ft
Resisting Horizontal Force: 1.40338e+06 lb
Driving Horizontal Force: 670537 lb
Total Slice Area: 53099.8 ft2
Surface Horizontal Width: 619.12 ft
Surface Average Height: 85.7665 ft
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Method: gle/morgenstern-price

FS 2.100150
Axis Location: 4197.715, 1420.379
Left Slip Surface Endpoint: 3756.846, 883.627
Right Slip Surface Endpoint: 4362.595, 745.633
Resisting Moment: 1.11824e+09 lb-ft
Driving Moment: 5.32459e+08 lb-ft
Resisting Horizontal Force: 1.38197e+06 lb
Driving Horizontal Force: 658035 lb
Total Slice Area: 53078.3 ft2
Surface Horizontal Width: 605.749 ft
Surface Average Height: 87.6242 ft

Global Minimum Coordinates
Method: bishop simplified

X Y
3788.51 880.614
3983.54 696.247
4026.94 695.355
4071.54 694.593
4094.45 694.259
4151.29 695.257
4171.12 695.604
4213.68 696.49
4288.76 721.501
4346.44 740.712
4355.33 743.493
4362.59 745.634

Method: janbu corrected

X Y
3793.75 880.115
3983.54 696.247
4023.63 695.412
4072.53 694.576
4094.09 694.264
4151.36 695.257
4172.85 695.635
4213.68 696.49
4288.76 721.501
4346.5 740.733
4355.32 743.489
4362.59 745.633

Method: spencer
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X Y
3743.06 884.939
3898.31 755.21
3977.46 696.351
4014.16 695.573
4077.92 694.484
4095.67 694.281
4151.49 695.26
4173.51 695.646
4213.72 696.502

4288 721.088
4347.71 740.979
4352.24 742.492
4362.18 745.771

Method: gle/morgenstern-price

X Y
3756.85 883.627
3872.04 772.143
3972.44 696.437
4024.56 695.396
4074.25 694.547
4094.24 694.256
4149.75 695.229
4172.75 695.633
4213.72 696.502
4288.12 721.127
4347.48 741.05
4353.61 742.964
4362.6 745.633

Valid and Invalid Surfaces
Method: bishop simplified

Number of Valid Surfaces: 4761
Number of Invalid Surfaces: 243

Error Codes
Error Code -106 reported for 3 surfaces
Error Code -108 reported for 2 surfaces
Error Code -110 reported for 238 surfaces

Method: janbu corrected

Number of Valid Surfaces: 4761
Number of Invalid Surfaces: 243

Error Codes
Error Code -106 reported for 3 surfaces
Error Code -108 reported for 2 surfaces
Error Code -110 reported for 238 surfaces
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Method: spencer

Number of Valid Surfaces: 4271
Number of Invalid Surfaces: 733

Error Codes
Error Code -106 reported for 3 surfaces
Error Code -108 reported for 48 surfaces
Error Code -110 reported for 238 surfaces
Error Code -111 reported for 444 surfaces

Method: gle/morgenstern-price

Number of Valid Surfaces: 4127
Number of Invalid Surfaces: 877

Error Codes
Error Code -106 reported for 3 surfaces
Error Code -108 reported for 55 surfaces
Error Code -110 reported for 238 surfaces
Error Code -111 reported for 581 surfaces

Error Code Descriptions

The following errors were encountered during the computation:
-106 = Average slice width is less than 0.0001 * (maximum horizontal extent of soil region). This  
limitation is imposed to avoid numerical errors which may result from too many slices, or too 
small a slip region.
-108 = Total driving moment or total driving force < 0.1. This is to limit the calculation of  
extremely high safety factors if the driving force is very small (0.1 is an arbitrary number).
-110 = The water table or a piezoline does not span the slip region for a given slip surface,  
when Water Surfaces is specified as the method of pore pressure calculation. If this error occurs,  
check that the water table or piezoline(s) span the appropriate soil cells.
-111 = safety factor equation did not converge

Entity Information
Block Search - thin layers

Shared Entities

Type Coordinates (x,y)
4801.13, 742.054
4796.47, 742.054
4726.05, 728
4724.43, 727.354
4723.55, 727
4718.38, 727
4715.55, 727
4712.32, 726.355
4710.54, 726
4685.73, 726
4656.84, 726
4522.44, 726
4520.26, 726.437
4517.44, 727
4513.9, 727
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4509.44, 727
4508.31, 727.451
4506.94, 728
4486.94, 732
4486.94, 732
4481.94, 733
4481.87, 733
4476.94, 734
4476.94, 734
4471.48, 735.093
4466.94, 736
4466.94, 736
4466.94, 736
4464.31, 736.526
4461.43, 737.102
4456.94, 738
4456.94, 738
4451.39, 739.111
4446.94, 740
4442.27, 740.935
4431.95, 743
4429.16, 743.558
4410.47, 743.103
4399.15, 742.903
4395.49, 741.691
4390.15, 739.897
4386.69, 739.881
4380.14, 739.897
4377.03, 740.918
4371.14, 742.896
4365, 744.839
4354.12, 748.427
4347.22, 750.154
4333.51, 753.581
4307.9, 760
4147.28, 800.154
4034.9, 828.248
3943.28, 851.154
3927.9, 855
3907.85, 860.012
3887.89, 865
3862.48, 871.353
3847.89, 875
3838.52, 875.876
3826.49, 877
3817.3, 877.874
3805.47, 879
3795.83, 879.918
3784.45, 881
3774.39, 881.957
3763.43, 883
3753.28, 883.966
3743.06, 884.939
3742.72, 884.971
3742.42, 885
3736.08, 885.603
3731.91, 886
3712.33, 887.896
3711.25, 888
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3660.7, 890
3608.3, 892
3555.9, 894
3501.92, 894.208
3324.04, 895.343
3093.34, 895.755
2956.54, 896
2486.56, 896
2475.13, 896
2234.57, 896
2195.59, 896
2181.65, 896
2141.81, 896
2127.47, 896
1858.87, 896
1616.33, 896
1495.01, 896
1458.28, 896
1456.86, 896.353
1456.85, 896.354
1454.84, 896.853
1447.37, 898.703
1446.76, 898.853
1439.22, 900.721
1438.69, 900.853
1431.08, 902.74
1430.62, 902.853
1429.15, 903.217
1429.15, 903.218
1422.55, 904.853
1415.47, 906.607
1415.47, 906.607
1414.48, 906.853
1406.62, 908.801
1406.4, 908.853
1398.46, 910.822
1398.33, 910.853
1390.3, 912.844
1390.26, 912.853
1390.12, 912.889
1390.12, 912.889
1386.77, 913.717
1380.94, 914.966
1373.16, 915.464
1354.04, 916.986
1349.5, 917.317
1340.81, 917.854
1326.59, 918.986
1314.16, 919.891
1308.46, 920.243
1299.13, 920.986
1278.82, 922.465
1276.11, 922.633
1271.72, 922.983
1264.11, 923.65
1247.79, 925
1244.03, 925
1239.2, 925
1223.74, 925
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External Boundary

1219.79, 925
1211.96, 924.561
1200.98, 923.615
1197.39, 923.302
1194.12, 922.975
1192.25, 922.788
1174.12, 920.975
1161.84, 919.746
1154.12, 918.975
1141.84, 917.746
1134.12, 916.975
1131.52, 916.714
1113.76, 914.939
1110.03, 914.006
1110.01, 914.002
1105.41, 912.851
1104.42, 912.604
1097.41, 910.851
1096.34, 910.584
1089.41, 908.851
1088.27, 908.565
1081.41, 906.851
1076.31, 905.577
1076.3, 905.573
1073.41, 904.851
1070.76, 904.188
1070.74, 904.184
1065.41, 902.851
1064.04, 902.51
1057.41, 900.851
1050.91, 899.226
1049.41, 898.851
1042.98, 897.243
1041.41, 896.851
1035.75, 895.435
1035.73, 895.432
1033.41, 894.851
1031.24, 894.309
1031.23, 894.306
1025.41, 892.851
1023.7, 892.424
1017.41, 890.851
1015.64, 890.407
1009.41, 888.851
1002.24, 887.059
1001.87, 886.967
1001.85, 886.96
1001.53, 886.882
1001.41, 886.851
1000.31, 886.576
998.452, 886.111
998.336, 886.082
993.409, 884.851
989.728, 883.93
988.483, 883.619
988.367, 883.59
986.509, 883.126
985.409, 882.851
982.082, 882.019
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977.409, 880.851
973.251, 879.811
969.409, 878.851
964.222, 877.554
961.409, 876.851
959.545, 876.385
957.953, 875.986
953.409, 874.851
950.878, 874.218
950.2, 874.048
949.069, 873.766
947.594, 873.397
945.409, 872.851
945.25, 872.811
944.49, 872.621
943.871, 872.466
937.409, 870.851
935.469, 870.366
929.409, 868.851
922.837, 867.208
921.409, 866.851
914.83, 865.206
913.409, 864.851
912.054, 864.512
905.409, 862.851
904.157, 862.538
897.409, 860.851
895.171, 860.291
889.409, 858.851
883.455, 857.362
882.565, 857.14
881.409, 856.851
880.304, 856.574
873.409, 854.851
866.47, 853.116
865.409, 852.851
858.425, 851.105
857.409, 850.851
850.382, 849.094
849.409, 848.851
848.476, 848.617
841.409, 846.851
834.511, 845.126
833.409, 844.851
832.349, 844.586
825.409, 842.851
819.152, 841.286
817.409, 840.851
811.119, 839.278
809.409, 838.851
807.747, 838.435
801.409, 836.851
794.398, 835.098
793.409, 834.851
792.434, 834.607
792.426, 834.605
785.409, 832.851
778.07, 831.016
777.409, 830.851
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777.357, 830.838
777.354, 830.838
769.409, 828.851
766.195, 828.047
761.409, 826.851
754.352, 825.086
754.344, 825.084
753.409, 824.851
752.484, 824.619
752.476, 824.617
745.409, 822.851
742.15, 822.036
737.409, 820.851
734.118, 820.028
729.409, 818.851
726.082, 818.019
721.42, 816.851
714.316, 815.075
714.308, 815.073
713.42, 814.851
712.543, 814.631
712.535, 814.629
705.42, 812.851
701.994, 811.994
697.42, 810.851
692.873, 809.714
689.42, 808.851
684.906, 807.722
681.42, 806.851
674.27, 805.063
674.262, 805.061
673.422, 804.851
672.586, 804.643
665.409, 802.851
661.711, 801.926
657.419, 800.851
653.685, 799.917
649.422, 798.851
645.167, 797.79
641.409, 796.851
634.21, 795.051
633.409, 794.851
632.619, 794.653
625.409, 792.851
621.53, 791.881
617.419, 790.851
613.503, 789.872
609.419, 788.851
605.466, 787.862
601.421, 786.851
594.16, 785.039
593.415, 784.852
592.654, 784.664
585.393, 782.851
581.342, 781.838
577.393, 780.851
573.314, 779.831
569.392, 778.851
565.288, 777.824
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561.39, 776.85
554.142, 775.035
553.404, 774.85
552.668, 774.665
545.409, 772.851
538.007, 771
538.003, 771
537.388, 770.846
529.393, 768.851
525.016, 767.756
521.392, 766.85
514.117, 765.028
513.413, 764.851
512.696, 764.673
505.386, 762.851
500.914, 761.732
497.408, 760.85
492.912, 759.725
489.386, 758.851
485.922, 757.977
481.42, 756.851
474.122, 755.025
473.423, 754.851
472.728, 754.677
465.411, 752.851
460.744, 751.683
457.419, 750.85
453.425, 749.85
449.755, 748.932
449.43, 748.851
449.065, 748.76
441.43, 746.851
411.625, 739.4
408.752, 739.647
407.707, 739.78
399.328, 740
391.535, 740.576
375.004, 740.361
356.331, 740.013
351.947, 740
351.399, 739.824
347.109, 738
345.31, 737.207
342.499, 736
338.762, 734.381
337.91, 734
333.865, 732.219
333.374, 732
331.196, 732
314.988, 732
314.081, 732.094
284.972, 732.744
267.961, 732.886
0, 728.896
1.137e-13, 646.588
-5.68e-14, 330.891
5009.05, 330.891
5009.05, 649.333
5009.05, 742.054
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411.625, 739.4
415.074, 739.104
419.682, 740
425.234, 740.088
426.201, 740.106
426.87, 740.119
435.797, 740.289
440.602, 740.289
447.47, 738
450.033, 737.146
453.47, 736
454.639, 735.61
456.913, 734.853
459.474, 734
462.023, 733.151
465.481, 732
465.482, 732
470.568, 730.307
477.496, 728
480.031, 727.156
483.505, 726
486.035, 725.158
489.513, 724
493.701, 722.607
495.524, 722
499.16, 720.79
507.535, 718
509.344, 717.398
513.543, 716
515.347, 715.4
519.551, 714
521.35, 713.401
525.559, 712
529.162, 710.807
537.749, 708
539.827, 707.301
543.591, 706
545.694, 705.3
549.599, 704
551.706, 703.298
555.606, 702
560.534, 700.359
567.615, 698
570.071, 697.182
573.623, 696
577.692, 694.645
579.631, 694
583.706, 692.643
583.706, 692.643
585.639, 692
594.551, 689.033
597.655, 688
599.571, 687.362
603.662, 686
608.129, 684.513
609.67, 684
618.233, 684
628.127, 684.241
628.175, 684.242
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700.514, 686
768.454, 687.654
835.534, 686
874.622, 686
885.02, 686
885.837, 686
914.501, 684.056
914.512, 684.056
916.783, 684
918.713, 683.952
920.67, 684
922.861, 684.058
931.35, 684.433
933.943, 684.923
944.266, 686
947.065, 686.849
951.886, 688
965.137, 691.608
966.644, 692
967.06, 692.116
971.617, 693.286
974.456, 693.923
974.842, 694
982.543, 695.691
984.141, 696
990.827, 697.433
993.853, 698
1011.96, 701.672
1013.62, 702
1014.48, 702.184
1029.03, 704
1036.48, 705.144
1049.43, 706
1054.51, 706.425
1060.93, 706.795
1067.29, 706.858
1069.81, 706.862
1084.55, 706
1094.3, 705.515
1105.9, 704
1109.31, 703.655
1114.62, 702.964
1116.8, 702.68
1119.86, 702.126
1120.45, 702
1128.59, 700.46
1130.69, 700
1136.6, 698.804
1140.35, 698
1147.15, 696.628
1150.1, 696
1152.34, 695.587
1158.74, 694
1164.46, 692.516
1180.87, 692.158
1199.19, 692
1219.93, 691.821
1247.58, 691.53
1274.37, 692
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Material Boundary

1354.83, 693.411
1380.25, 692.892
1449.64, 692
1461.71, 692
1495.01, 692
1500.48, 692
1516.31, 691.277
1637.28, 690
1692.86, 690
1719.06, 689.137
1781.17, 688.396
1807.13, 688
1816.05, 688
1826.74, 688
1846.47, 687.169
1850.09, 686
1855.02, 684.278
1855.86, 684
1856.55, 684
1858.87, 684
1862.01, 684
1866.61, 685.507
1867.43, 685.773
1868.11, 686
1868.4, 686.102
1874.47, 688
1874.47, 688
1875.79, 688.44
1880.49, 690
1880.54, 690
1881.86, 690.439
1886.54, 692
1891.23, 693.563
1892.54, 694
1893.8, 694.436
1893.84, 694.436
1898.54, 696
1899.79, 696.434
1899.84, 696.434
1904.54, 698
1905.79, 698.433
1905.84, 698.433
1910.54, 700
1911.78, 700.431
1911.83, 700.431
1916.54, 702
1917.78, 702.43
1917.83, 702.429
1922.54, 704
1923.77, 704.428
1923.82, 704.428
1928.54, 706
1929.77, 706.426
1929.82, 706.426
1934.54, 708
1935.76, 708.425
1935.82, 708.425
1940.54, 710
1941.76, 710.423
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1941.81, 710.423
1946.54, 712
1947.76, 712.422
1947.81, 712.422
1952.54, 714
1953.76, 714.42
1953.8, 714.42
1958.54, 716
1959.76, 716.419
1959.8, 716.419
1964.54, 718
1965.76, 718.417
1965.79, 718.417
1970.54, 720
1971.76, 720.416
1971.79, 720.416
1976.54, 722
1977.76, 722.414
1977.79, 722.414
1982.54, 724
1987.31, 725.589
1988.52, 726
1988.54, 726
1993.32, 727.59
1994.52, 728
1994.54, 728
1995.75, 728.41
1995.77, 728.41
2000.55, 730
2001.74, 730.408
2001.77, 730.408
2006.55, 732
2007.74, 732.406
2007.77, 732.406
2012.55, 734
2013.73, 734.405
2013.76, 734.405
2018.55, 736
2019.73, 736.403
2019.76, 736.403
2024.55, 738
2025.72, 738.402
2025.75, 738.402
2030.55, 740
2031.73, 740.4
2036.53, 742
2041.91, 743.743
2060, 737.734
2072.88, 733.432
2127.47, 715.257
2173.38, 700
2195.04, 692.792
2195.11, 692.769
2195.24, 692.771
2195.59, 692.778
2366.91, 695.776
2388.56, 695.405
2447.68, 694.392
2475.13, 693.921
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2503.22, 693.435
2521.93, 693.112
2580.01, 694.119
2600.94, 694.482
2620.04, 694.813
2676.93, 695.8
2698.12, 695.433
2754.87, 694.452
2812.84, 693.449
2824.98, 693.239
2831.93, 693.119
2851.01, 693.449
2908.97, 694.455
2965.96, 695.443
2986.93, 695.807
3007.83, 695.445
3064.92, 694.458
3122.95, 693.454
3141.93, 693.125
3160.85, 693.454
3218.92, 694.461
3276.17, 695.453
3296.93, 695.814
3317.63, 695.456
3374.97, 694.464
3433.1, 693.458
3451.93, 693.132
3470.7, 693.458
3501.92, 693.999
3529.71, 694.545
3555.9, 695.059
3593.08, 695.794
3608.3, 696.095
3613.84, 696.204
3660.7, 695.618
3690.86, 695.24
3711.25, 694.984
3731.91, 694.696
3737.4, 694.624
3756.25, 694.378
3778.84, 694.083
3829.53, 695.079
3847.89, 695.44
3856.61, 695.594
3876.56, 695.947
3891.57, 696.212
3937.75, 697.028
3943.28, 696.934
3967.86, 696.515
4028.78, 695.474
4075.88, 694.669
4092.79, 694.38
4147.28, 695.336
4168.47, 695.708
4213.72, 696.502
4287.75, 721.165
4347.22, 740.972
4354.12, 743.273
4360.73, 743.124
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4361.26, 743.112
4363.81, 743.055
4369.04, 742.975
4371.14, 742.896
425.234, 740.088
425.659, 739.946
439.628, 735.289
445.572, 733.308
448.135, 732.454
451.572, 731.308
452.741, 730.918
455.017, 730.16
457.579, 729.307
460.127, 728.458
464.508, 727
464.51, 727
468.673, 725.614
475.6, 723.307
478.136, 722.463
481.611, 721.307
484.14, 720.465
487.618, 719.307
491.807, 717.914
493.629, 717.307
497.265, 716.097
505.64, 713.307
507.449, 712.705
511.648, 711.307
513.452, 710.707
517.656, 709.307
519.455, 708.708
523.669, 707.306
527.287, 706.108
535.86, 703.305
537.89, 702.622
541.663, 701.318
543.799, 700.607
547.704, 699.307
549.811, 698.606
553.711, 697.307
558.639, 695.666
565.718, 693.308
568.176, 692.49
571.728, 691.307
575.797, 689.953
577.736, 689.307
582.052, 687.87
582.052, 687.87
583.743, 687.307
592.656, 684.34
595.759, 683.307
597.676, 682.669
601.767, 681.307
606.234, 679.82
608.698, 679
618.307, 679
628.226, 679.242
628.274, 679.242
700.659, 681.002
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768.453, 682.652
835.46, 681
874.622, 681
885.02, 681
885.634, 681
914.27, 679.058
914.411, 679.057
916.635, 679.002
918.712, 678.951
920.822, 679.002
923.072, 679.061
932.042, 679.457
934.813, 679.981
945.459, 681.092
948.634, 682.055
953.372, 683.186
966.68, 686.81
968.205, 687.206
968.611, 687.32
973.02, 688.452
975.698, 689.053
976.071, 689.127
983.756, 690.815
985.339, 691.121
992.008, 692.55
995.001, 693.111
1013.14, 696.789
1014.83, 697.123
1015.48, 697.262
1029.86, 699.057
1037.13, 700.174
1049.88, 701.017
1054.93, 701.439
1061.13, 701.796
1067.32, 701.858
1069.64, 701.862
1084.22, 701.009
1093.76, 700.535
1105.21, 699.039
1108.62, 698.694
1113.85, 698.014
1115.88, 697.749
1118.7, 697.239
1119.27, 697.117
1127.39, 695.581
1129.45, 695.129
1135.37, 693.93
1139.13, 693.125
1145.94, 691.753
1148.93, 691.114
1151.08, 690.719
1157.27, 689.184
1163.63, 687.532
1180.77, 687.159
1199.14, 687
1219.87, 686.821
1247.6, 686.53
1274.47, 687.001
1354.82, 688.409
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Material Boundary

1380.15, 687.893
1449.6, 687
1461.71, 687
1495.01, 687
1500.34, 687
1516.14, 686.278
1637.24, 685
1692.76, 685
1718.93, 684.138
1781.09, 683.397
1807.08, 683
1816.05, 683
1826.62, 683
1845.4, 682.209
1848.18, 681.312
1853.09, 679.599
1854.88, 679
1856.55, 679
1858.87, 679
1862.97, 679
1868.47, 680.801
1869.31, 681.074
1870.05, 681.322
1870.29, 681.404
1875.39, 683
1875.45, 683
1877.69, 683.747
1881.46, 685
1881.51, 685
1883.75, 685.747
1888.43, 687.308
1893.13, 688.871
1894.47, 689.319
1894.81, 689.435
1894.82, 689.435
1900.47, 691.319
1900.8, 691.434
1900.81, 691.434
1906.47, 693.319
1906.8, 693.432
1906.81, 693.432
1912.47, 695.319
1912.79, 695.431
1912.81, 695.431
1918.47, 697.32
1918.79, 697.429
1918.8, 697.429
1924.47, 699.32
1924.78, 699.428
1924.8, 699.428
1930.47, 701.32
1930.78, 701.426
1930.79, 701.426
1936.47, 703.32
1936.78, 703.425
1936.79, 703.425
1942.47, 705.32
1942.77, 705.423
1942.78, 705.423
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1948.47, 707.319
1948.77, 707.422
1948.78, 707.422
1954.47, 709.318
1954.77, 709.42
1954.78, 709.42
1960.47, 711.317
1960.76, 711.419
1960.77, 711.419
1966.47, 713.316
1966.76, 713.417
1966.77, 713.417
1972.46, 715.315
1972.76, 715.416
1972.76, 715.416
1978.46, 717.315
1978.75, 717.414
1978.76, 717.414
1984.44, 719.308
1989.23, 720.903
1989.51, 721
1989.52, 721
1995.23, 722.904
1995.51, 723
1995.54, 723
1996.74, 723.41
1996.75, 723.41
2002.46, 725.314
2002.74, 725.408
2002.74, 725.408
2008.46, 727.314
2008.73, 727.406
2008.74, 727.406
2014.46, 729.314
2014.73, 729.405
2014.73, 729.405
2020.46, 731.315
2020.72, 731.403
2020.73, 731.403
2026.46, 733.315
2026.72, 733.402
2026.73, 733.402
2032.46, 735.313
2033.64, 735.713
2037.69, 737.065
2041.9, 738.472
2061.54, 731.927
2127.47, 709.948
2194.18, 687.752
2195.59, 687.778
2206.66, 687.971
2366.91, 690.776
2388.53, 690.405
2447.68, 689.392
2475.13, 688.921
2503.25, 688.435
2521.93, 688.112
2580.04, 689.12
2600.94, 689.482
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2620.01, 689.813
2676.93, 690.8
2698.09, 690.434
2754.87, 689.452
2812.87, 688.448
2824.98, 688.239
2831.93, 688.119
2850.97, 688.449
2908.97, 689.455
2965.99, 690.443
2986.93, 690.807
3007.8, 690.446
3064.92, 689.458
3122.98, 688.453
3141.93, 688.125
3160.82, 688.453
3218.92, 689.461
3276.19, 690.454
3296.93, 690.814
3317.6, 690.456
3374.97, 689.464
3433.13, 688.457
3451.93, 688.132
3470.67, 688.457
3501.92, 688.999
3529.71, 689.545
3555.9, 690.059
3593.11, 690.795
3608.3, 691.095
3613.84, 691.204
3660.7, 690.618
3690.85, 690.24
3711.25, 689.984
3731.91, 689.696
3737.4, 689.624
3756.29, 689.378
3778.84, 689.083
3829.56, 690.08
3847.89, 690.44
3856.6, 690.594
3876.52, 690.946
3891.68, 691.214
3937.75, 692.028
3943.28, 691.934
3967.79, 691.516
4028.7, 690.475
4075.88, 689.669
4092.79, 689.38
4147.28, 690.336
4166.21, 690.668
4214.57, 691.517
4293.87, 717.935
4347.22, 735.704
4368.61, 742.832
4369.04, 742.975
435.797, 740.289
442.642, 742
450.278, 743.909
450.642, 744

23/67

Tuesday, January 26, 2021A-A_final_north_LT



450.968, 744.081
454.639, 745
458.633, 746
461.959, 746.833
466.624, 748
473.939, 749.826
474.634, 750
475.332, 750.174
482.633, 752
487.141, 753.127
490.599, 754
494.12, 754.873
498.626, 756
502.131, 756.883
506.599, 758
513.901, 759.821
514.625, 760
515.336, 760.179
522.606, 762
526.229, 762.906
530.606, 764
538.599, 765.995
538.618, 766
538.622, 766
538.64, 766.005
546.622, 768
553.883, 769.815
554.619, 770
555.355, 770.184
562.605, 772
566.5, 772.974
570.605, 774
574.527, 774.98
578.605, 776
582.554, 776.987
586.606, 778
593.858, 779.811
594.624, 780
595.376, 780.19
602.632, 782
606.678, 783.012
610.632, 784
614.715, 785.021
618.632, 786
622.745, 787.031
626.622, 788
633.831, 789.802
634.622, 790
635.422, 790.2
642.622, 792
646.38, 792.939
650.632, 794
654.898, 795.067
658.632, 796
662.927, 797.076
666.622, 798
673.797, 799.792
674.632, 800
675.475, 800.211

24/67

Tuesday, January 26, 2021A-A_final_north_LT



675.482, 800.213
682.633, 802
686.119, 802.872
690.633, 804
694.086, 804.863
698.633, 806
703.206, 807.143
706.633, 808
713.748, 809.779
713.756, 809.781
714.633, 810
715.521, 810.222
715.529, 810.224
722.633, 812
727.298, 813.169
730.622, 814
735.33, 815.177
738.622, 816
743.363, 817.185
746.622, 818
753.689, 819.767
753.697, 819.769
754.622, 820
755.557, 820.234
755.564, 820.236
762.622, 822
767.408, 823.196
770.622, 824
777.968, 825.837
777.971, 825.837
778.622, 826
779.282, 826.165
786.622, 828
793.638, 829.754
793.646, 829.756
794.622, 830
795.611, 830.247
802.622, 832
808.959, 833.584
810.622, 834
812.332, 834.427
818.622, 836
820.364, 836.436
826.622, 838
833.562, 839.735
834.622, 840
835.724, 840.275
842.622, 842
849.689, 843.767
850.622, 844
851.594, 844.243
858.622, 846
859.638, 846.254
866.622, 848
867.683, 848.265
874.622, 850
881.516, 851.724
882.622, 852
883.778, 852.289
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884.667, 852.511
890.622, 854
896.384, 855.44
898.622, 856
905.369, 857.687
906.622, 858
913.267, 859.661
914.622, 860
916.042, 860.355
922.622, 862
924.05, 862.357
930.622, 864
936.682, 865.515
938.622, 866
945.083, 867.615
945.703, 867.77
946.463, 867.96
946.622, 868
948.807, 868.546
950.282, 868.915
951.413, 869.198
952.09, 869.367
954.622, 870
959.165, 871.136
960.758, 871.534
962.622, 872
965.435, 872.703
970.622, 874
974.464, 874.96
978.622, 876
983.295, 877.168
986.622, 878
987.722, 878.275
989.579, 878.739
989.696, 878.768
990.941, 879.08
994.622, 880
999.548, 881.232
999.665, 881.261
1001.52, 881.725
1002.62, 882
1002.75, 882.031
1003.06, 882.11
1003.09, 882.116
1003.45, 882.208
1010.62, 884
1016.85, 885.557
1018.62, 886
1024.91, 887.573
1026.62, 888
1032.44, 889.455
1032.46, 889.459
1034.62, 890
1036.95, 890.581
1036.96, 890.585
1042.62, 892
1044.19, 892.392
1050.62, 894
1052.12, 894.375

26/67

Tuesday, January 26, 2021A-A_final_north_LT



1058.62, 896
1065.26, 897.659
1066.62, 898
1071.96, 899.334
1071.97, 899.337
1074.62, 900
1077.51, 900.722
1077.53, 900.726
1082.62, 902
1089.48, 903.714
1090.62, 904
1097.56, 905.733
1098.62, 906
1105.63, 907.753
1106.62, 908
1111.23, 909.151
1111.24, 909.155
1114.62, 910
1132.01, 911.739
1134.62, 912
1142.34, 912.771
1154.62, 914
1162.34, 914.771
1174.62, 916
1192.75, 917.813
1194.62, 918
1197.86, 918.324
1201.41, 918.634
1212.31, 919.573
1219.93, 920
1223.74, 920
1239.2, 920
1244.03, 920
1247.58, 920
1263.68, 918.668
1271.3, 918
1275.76, 917.645
1278.49, 917.476
1298.75, 916
1308.11, 915.255
1313.82, 914.902
1326.21, 914
1340.45, 912.866
1349.16, 912.328
1353.66, 912
1372.8, 910.476
1380.25, 910
1385.65, 908.845
1388.91, 908.035
1388.92, 908.035
1389.06, 908
1389.1, 907.991
1397.13, 906
1397.26, 905.969
1405.2, 904
1405.41, 903.947
1413.27, 902
1414.27, 901.754
1414.27, 901.754
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Material Boundary

1421.35, 900
1427.95, 898.364
1427.95, 898.363
1429.42, 898
1429.87, 897.887
1437.49, 896
1438.02, 895.868
1445.56, 894
1446.17, 893.85
1453.63, 892
1455.65, 891.501
1455.65, 891.5
1457.67, 891
1461.71, 890
1467.34, 888.591
1467.35, 888.589
1469.71, 888
1470.53, 887.793
1477.71, 886
1478.61, 885.773
1485.71, 884
1489.39, 883.08
1490.59, 882.778
1492.56, 882.287
1493.71, 882
1494.64, 881.766
1495.01, 881.674
1501.71, 880
1508.76, 878.237
1509.71, 878
1515.42, 876.572
1517.71, 876
1524.27, 874.359
1525.71, 874
1533.07, 872.159
1533.71, 872
1533.89, 871.955
1541.71, 870
1547.85, 868.466
1549.71, 868
1549.77, 867.986
1557.71, 866
1565.54, 864.043
1565.71, 864
1566.26, 863.863
1573.71, 862
1577.71, 861
1577.72, 860.999
1581.71, 860
1585.53, 859.045
1585.54, 859.044
1589.71, 858
1591.56, 857.539
1597.71, 856
1599.62, 855.525
1605.71, 854
1607.67, 853.51
1613.72, 852
1618.11, 850.901
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1618.12, 850.899
1621.72, 850
1625.17, 849.136
1625.18, 849.135
1629.72, 848
1631.84, 847.469
1637.72, 846
1639.9, 845.455
1645.72, 844
1647.95, 843.442
1653.72, 842
1658.44, 840.82
1658.45, 840.818
1661.72, 840
1664.88, 839.211
1664.88, 839.209
1669.72, 838
1672.15, 837.393
1677.72, 836
1680.18, 835.385
1685.72, 834
1688.19, 833.383
1693.72, 832
1698.69, 830.759
1701.72, 830
1707.44, 828.57
1709.72, 828
1715.32, 826.602
1717.72, 826
1723.24, 824.622
1725.72, 824
1728.35, 823.345
1733.73, 822
1736.41, 821.33
1741.73, 820
1744.46, 819.317
1749.73, 818
1752.51, 817.305
1757.73, 816
1760.55, 815.294
1765.72, 814
1770.89, 812.708
1773.72, 812
1778.85, 810.716
1781.7, 810
1784.68, 809.261
1789.73, 808
1792.72, 807.252
1797.73, 806
1803.91, 804.456
1805.73, 804
1811.94, 802.447
1813.73, 802
1817.77, 800.99
1817.78, 800.988
1821.73, 800
1825.74, 798.998
1825.75, 798.997
1829.73, 798
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1835.99, 796.436
1837.73, 796
1844, 794.433
1845.73, 794
1852.02, 792.43
1853.73, 792
1857.65, 791.022
1857.65, 791.02
1858.87, 790.716
1861.74, 790
1865.84, 788.973
1865.85, 788.971
1869.74, 788
1876.04, 786.424
1877.74, 786
1879.43, 785.576
1885.74, 784
1887.43, 783.577
1893.72, 782
1897.59, 781.033
1897.6, 781.031
1901.71, 780
1905.83, 778.97
1905.84, 778.969
1909.7, 778
1911.41, 777.573
1917.72, 776
1924.02, 774.424
1925.72, 774
1932, 772.424
1933.69, 772
1937.57, 771.035
1937.58, 771.034
1941.71, 770
1945.85, 768.964
1945.86, 768.963
1949.7, 768
1956.05, 766.417
1957.71, 766
1959.39, 765.582
1965.72, 764
1967.39, 763.583
1973.7, 762
1977.57, 761.034
1977.58, 761.033
1981.71, 760
1985.9, 758.959
1985.9, 758.958
1989.74, 758
1991.4, 757.584
1997.72, 756
1999.4, 755.58
2005.72, 754
2007.48, 753.558
2013.7, 752
2017.55, 751.04
2017.56, 751.039
2021.71, 750
2025.87, 748.959

30/67

Tuesday, January 26, 2021A-A_final_north_LT



2025.88, 748.958
2029.73, 748
2032.55, 747.298
2037.73, 746
2040.08, 745.405
2041.91, 744.8
2060.85, 738.545
2075.51, 733.686
2122.09, 718.246
2127.47, 716.441
2149.16, 709.179
2175.38, 700.392
2176.55, 700
2195.21, 693.791
2195.27, 693.772
2195.49, 693.776
2195.5, 693.776
2195.59, 693.778
2208.3, 694
2235.83, 694.482
2276.51, 695.194
2295.76, 695.531
2313.04, 695.833
2322.59, 696
2366.91, 696.776
2387.58, 696.422
2475.13, 694.921
2521.93, 694.112
2580.01, 695.119
2599.02, 695.449
2655.66, 696.431
2676.93, 696.8
2698.12, 696.433
2756.78, 695.419
2775.37, 695.097
2824.98, 694.239
2831.93, 694.119
2870.81, 694.793
2896.34, 695.236
2908.97, 695.455
2965.96, 696.443
2986.93, 696.807
3005.86, 696.479
3026.7, 696.119
3084.07, 695.126
3141.93, 694.125
3160.86, 694.454
3218.92, 695.461
3276.16, 696.453
3296.93, 696.814
3315.7, 696.489
3373.9, 695.482
3431.21, 694.491
3451.93, 694.132
3472.59, 694.49
3501.92, 694.999
3532.41, 695.598
3555.9, 696.059
3592.57, 696.784
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3608.3, 697.095
3613.84, 697.204
3660.7, 696.618
3690.91, 696.239
3711.25, 695.984
3731.91, 695.696
3736.97, 695.63
3774.17, 695.144
3778.84, 695.083
3829.52, 696.079
3847.89, 696.44
3856.62, 696.594
3891.54, 697.211
3937.75, 698.028
3943.28, 697.934
3967.87, 697.514
4028.8, 696.473
4092.79, 695.38
4147.28, 696.336
4168.34, 696.706
4213.55, 697.499
4302.23, 727.041
4347.22, 741.988
4350.55, 743.096
4352.88, 743.177
4354.12, 743.273

Material Boundary

2041.9, 738.472
2041.91, 743.585
2041.91, 743.743
2041.91, 744.8
425.659, 739.946
435.798, 740.139
440.577, 740.139
447.422, 737.858
449.985, 737.003
453.422, 735.858
454.591, 735.468
456.865, 734.711
459.427, 733.858
461.976, 733.009
465.456, 731.85
465.458, 731.85
470.521, 730.164
477.448, 727.858
479.983, 727.014
483.458, 725.858
485.987, 725.016
489.466, 723.858
493.653, 722.465
495.477, 721.858
499.113, 720.647
507.488, 717.858
509.297, 717.255
513.496, 715.858
515.3, 715.257
519.504, 713.858
521.302, 713.259
525.512, 711.858
529.115, 710.665
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537.702, 707.858
539.778, 707.159
543.543, 705.858
545.647, 705.157
549.551, 703.858
551.659, 703.156
555.559, 701.858
560.487, 700.217
567.567, 697.858
570.023, 697.04
573.575, 695.858
577.645, 694.503
579.583, 693.858
583.665, 692.499
583.665, 692.499
585.591, 691.858
594.504, 688.891
597.607, 687.858
599.524, 687.22
603.615, 685.858
608.082, 684.371
609.646, 683.85
618.235, 683.85
628.13, 684.091
628.178, 684.092
700.517, 685.85
768.454, 687.503
835.532, 685.85
874.622, 685.85
885.02, 685.85
885.832, 685.85
914.495, 683.906
914.51, 683.906
916.779, 683.85
918.713, 683.802
920.674, 683.85
922.866, 683.908
931.367, 684.283
933.965, 684.774
944.296, 685.852
947.104, 686.704
951.924, 687.855
965.176, 691.463
966.683, 691.855
967.099, 691.971
971.652, 693.14
974.487, 693.776
974.873, 693.853
982.574, 695.544
984.171, 695.853
990.856, 697.286
993.882, 697.853
1011.99, 701.525
1013.65, 701.853
1014.51, 702.036
1029.05, 703.851
1036.5, 704.995
1049.44, 705.85
1054.52, 706.275
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Material Boundary

1060.93, 706.645
1067.29, 706.708
1069.81, 706.712
1084.54, 705.85
1094.28, 705.366
1105.88, 703.851
1109.29, 703.506
1114.6, 702.815
1116.78, 702.531
1119.83, 701.979
1120.42, 701.853
1128.56, 700.313
1130.66, 699.853
1136.57, 698.657
1140.32, 697.853
1147.12, 696.481
1150.07, 695.853
1152.31, 695.44
1158.71, 693.855
1164.44, 692.366
1180.86, 692.008
1199.19, 691.85
1219.92, 691.671
1247.58, 691.38
1274.37, 691.85
1354.83, 693.26
1380.25, 692.742
1449.64, 691.85
1461.71, 691.85
1495.01, 691.85
1500.47, 691.85
1516.31, 691.127
1637.27, 689.85
1692.85, 689.85
1719.06, 688.987
1781.17, 688.246
1807.13, 687.85
1816.05, 687.85
1826.74, 687.85
1846.44, 687.02
1850.04, 685.858
1854.98, 684.136
1855.83, 683.85
1856.55, 683.85
1858.87, 683.85
1862.03, 683.85
1866.66, 685.364
1867.48, 685.63
1868.16, 685.858
1868.45, 685.959
1874.49, 687.85
1874.5, 687.85
1875.84, 688.298
1880.52, 689.85
1880.56, 689.85
1881.9, 690.297
1886.58, 691.858
1891.28, 693.421
1892.59, 693.858
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1893.82, 694.286
1893.87, 694.286
1898.59, 695.858
1899.82, 696.284
1899.86, 696.284
1904.59, 697.858
1905.81, 698.283
1905.86, 698.283
1910.59, 699.858
1911.81, 700.281
1911.86, 700.281
1916.59, 701.858
1917.8, 702.279
1917.85, 702.279
1922.59, 703.858
1923.8, 704.278
1923.85, 704.278
1928.59, 705.858
1929.79, 706.276
1929.84, 706.276
1934.59, 707.858
1935.79, 708.275
1935.84, 708.275
1940.59, 709.858
1941.79, 710.273
1941.84, 710.273
1946.59, 711.858
1947.78, 712.272
1947.83, 712.272
1952.59, 713.858
1953.78, 714.27
1953.83, 714.27
1958.59, 715.858
1959.78, 716.269
1959.82, 716.269
1964.59, 717.858
1965.78, 718.267
1965.82, 718.267
1970.59, 719.858
1971.78, 720.266
1971.81, 720.266
1976.59, 721.858
1977.78, 722.264
1977.81, 722.264
1982.59, 723.858
1987.36, 725.447
1988.54, 725.85
1988.57, 725.85
1993.36, 727.448
1994.54, 727.85
1994.57, 727.85
1995.77, 728.26
1995.8, 728.26
2000.59, 729.858
2001.77, 730.258
2001.79, 730.258
2006.59, 731.858
2007.76, 732.256
2007.79, 732.256
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2012.59, 733.858
2013.76, 734.255
2013.79, 734.255
2018.59, 735.858
2019.75, 736.253
2019.78, 736.253
2024.59, 737.858
2025.75, 738.252
2025.78, 738.252
2030.6, 739.858
2031.77, 740.258
2036.57, 741.858
2041.91, 743.585
2059.95, 737.591
2072.84, 733.29
2127.43, 715.114
2173.33, 699.858
2195, 692.649
2195.09, 692.619
2195.24, 692.621
2195.59, 692.628
2366.91, 695.626
2388.56, 695.255
2447.68, 694.242
2475.12, 693.771
2503.22, 693.285
2521.93, 692.962
2580.02, 693.969
2600.94, 694.332
2620.04, 694.663
2676.93, 695.65
2698.12, 695.283
2754.86, 694.302
2812.83, 693.299
2824.98, 693.089
2831.93, 692.969
2851.01, 693.299
2908.98, 694.305
2965.96, 695.293
2986.93, 695.657
3007.83, 695.295
3064.91, 694.308
3122.94, 693.304
3141.93, 692.975
3160.86, 693.304
3218.93, 694.311
3276.17, 695.303
3296.93, 695.663
3317.62, 695.306
3374.97, 694.314
3433.1, 693.308
3451.93, 692.982
3470.71, 693.308
3501.92, 693.849
3529.72, 694.395
3555.9, 694.909
3593.09, 695.644
3608.3, 695.945
3613.84, 696.054
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3660.7, 695.468
3690.86, 695.09
3711.25, 694.834
3731.91, 694.546
3737.39, 694.474
3756.25, 694.228
3778.84, 693.933
3829.53, 694.929
3847.89, 695.29
3856.62, 695.444
3876.56, 695.797
3891.57, 696.062
3937.75, 696.878
3943.28, 696.784
3967.86, 696.365
4028.78, 695.324
4075.88, 694.519
4092.79, 694.23
4147.28, 695.186
4168.47, 695.558
4213.74, 696.352
4287.8, 721.022
4347.26, 740.829
4354.15, 743.122
4363.81, 742.905
4368.61, 742.832
440.602, 740.289
443.602, 740.289
447.47, 739
450.033, 738.146
453.47, 737
454.639, 736.61
456.913, 735.853
459.474, 735
462.023, 734.151
465.481, 733
465.482, 733
470.568, 731.307
477.496, 729
480.031, 728.156
483.505, 727
486.035, 726.158
489.513, 725
493.701, 723.607
495.524, 723
499.16, 721.79
507.535, 719
509.344, 718.398
513.543, 717
515.347, 716.4
519.551, 715
521.35, 714.401
525.559, 713
529.162, 711.807
537.749, 709
539.827, 708.301
543.591, 707
545.694, 706.3
549.599, 705
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551.706, 704.298
555.606, 703
560.534, 701.359
567.615, 699
570.071, 698.182
573.623, 697
577.692, 695.645
579.631, 695
583.706, 693.643
583.706, 693.643
585.639, 693
594.551, 690.033
597.655, 689
599.571, 688.362
603.662, 687
608.129, 685.513
609.67, 685
618.233, 685
628.127, 685.241
628.175, 685.242
700.514, 687
768.454, 688.654
835.534, 687
874.622, 687
885.02, 687
885.837, 687
914.501, 685.056
914.512, 685.056
916.783, 685
918.713, 684.952
920.67, 685
922.861, 685.058
931.35, 685.433
933.943, 685.923
944.266, 687
947.065, 687.849
951.886, 689
965.137, 692.608
966.644, 693
967.06, 693.116
971.617, 694.286
974.456, 694.923
974.842, 695
982.543, 696.691
984.141, 697
990.827, 698.433
993.853, 699
1011.96, 702.672
1013.62, 703
1014.48, 703.184
1029.03, 705
1036.48, 706.144
1049.43, 707
1054.51, 707.425
1060.93, 707.795
1067.29, 707.858
1069.81, 707.862
1084.55, 707
1094.3, 706.515
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1105.9, 705
1109.31, 704.655
1114.62, 703.964
1116.8, 703.68
1119.86, 703.126
1120.45, 703
1128.59, 701.46
1130.69, 701
1136.6, 699.804
1140.35, 699
1147.15, 697.628
1150.1, 697
1152.34, 696.587
1158.74, 695
1164.46, 693.516
1180.87, 693.158
1199.19, 693
1219.93, 692.821
1247.58, 692.53
1274.37, 693
1354.83, 694.411
1380.25, 693.892
1449.64, 693
1461.71, 693
1495.01, 693
1500.48, 693
1516.31, 692.277
1637.28, 691
1692.86, 691
1719.06, 690.137
1781.17, 689.396
1807.13, 689
1816.05, 689
1826.74, 689
1846.47, 688.169
1868.81, 687.228
1874.47, 689
1874.47, 689
1875.79, 689.44
1880.49, 691
1880.54, 691
1881.86, 691.439
1886.54, 693
1891.23, 694.563
1892.54, 695
1893.8, 695.436
1893.84, 695.436
1898.54, 697
1899.79, 697.434
1899.84, 697.434
1904.54, 699
1905.79, 699.433
1905.84, 699.433
1910.54, 701
1911.78, 701.431
1911.83, 701.431
1916.54, 703
1917.78, 703.43
1917.83, 703.429
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1922.54, 705
1923.77, 705.428
1923.82, 705.428
1928.54, 707
1929.77, 707.426
1929.82, 707.426
1934.54, 709
1935.76, 709.425
1935.82, 709.425
1940.54, 711
1941.76, 711.423
1941.81, 711.423
1946.54, 713
1947.76, 713.422
1947.81, 713.422
1952.54, 715
1953.76, 715.42
1953.8, 715.42
1958.54, 717
1959.76, 717.419
1959.8, 717.419
1964.54, 719
1965.76, 719.417
1965.79, 719.417
1970.54, 721
1971.76, 721.416
1971.79, 721.416
1976.54, 723
1977.76, 723.414
1977.79, 723.414
1982.54, 725
1987.31, 726.589
1988.52, 727
1988.54, 727
1993.32, 728.59
1994.52, 729
1994.54, 729
1995.75, 729.41
1995.77, 729.41
2000.55, 731
2001.74, 731.408
2001.77, 731.408
2006.55, 733
2007.74, 733.406
2007.77, 733.406
2012.55, 735
2013.73, 735.405
2013.76, 735.405
2018.55, 737
2019.73, 737.403
2019.76, 737.403
2024.55, 739
2025.72, 739.402
2025.75, 739.402
2030.55, 741
2031.73, 741.4
2036.53, 743
2041.91, 744.8
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1457.67, 891
1495.01, 891
1616.33, 891
1858.87, 891
2127.47, 891
2141.81, 891
2181.65, 891
2195.59, 891
2234.57, 891
2475.13, 891
2486.56, 891
2956.54, 891
3093.33, 890.755
3324.02, 890.343
3501.89, 889.208
3555.79, 889
3608.11, 887.004
3660.51, 885.004
3710.91, 883.01
3711.85, 882.919
3731.43, 881.023
3735.61, 880.625
3741.94, 880.022
3742.25, 879.993
3742.58, 879.961
3752.81, 878.988
3762.96, 878.022
3773.92, 876.98
3783.98, 876.022
3795.35, 874.94
3804.99, 874.022
3816.83, 872.896
3826.02, 872.022
3838.05, 870.897
3847.04, 870.057
3861.26, 866.502
3886.68, 860.149
3906.63, 855.161
3926.68, 850.149
3942.07, 846.303
4033.69, 823.397
4146.07, 795.303
4306.68, 755.149
4332.29, 748.731
4346, 745.303
4352.73, 743.621
4354.12, 743.273
426.87, 740.119
442.157, 743.94
449.793, 745.849
450.157, 745.94
450.483, 746.022
454.153, 746.94
458.147, 747.94
461.473, 748.773
466.139, 749.94
473.455, 751.767
474.149, 751.941
474.848, 752.114
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482.148, 753.94
486.653, 755.067
490.114, 755.94
493.637, 756.814
498.139, 757.94
501.644, 758.823
506.113, 759.94
513.419, 761.762
514.14, 761.94
514.848, 762.119
522.12, 763.94
525.743, 764.846
530.121, 765.94
538.115, 767.936
538.372, 768
538.376, 768
546.137, 769.94
553.397, 771.755
554.133, 771.94
554.87, 772.124
562.119, 773.94
566.015, 774.914
570.12, 775.94
574.042, 776.921
578.12, 777.94
582.069, 778.927
586.121, 779.94
593.377, 781.753
594.14, 781.941
594.889, 782.13
602.147, 783.941
606.193, 784.952
610.147, 785.94
614.23, 786.961
618.147, 787.94
622.259, 788.971
626.137, 789.94
633.346, 791.743
634.137, 791.94
634.937, 792.14
642.137, 793.94
645.894, 794.88
650.148, 795.941
654.413, 797.007
658.147, 797.94
662.44, 799.016
666.137, 799.94
673.312, 801.732
674.148, 801.941
674.99, 802.151
674.997, 802.153
682.148, 803.94
685.634, 804.812
690.148, 805.94
693.601, 806.804
698.148, 807.94
702.721, 809.084
706.148, 809.94
713.263, 811.719
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713.271, 811.721
714.148, 811.94
715.036, 812.162
715.044, 812.164
722.148, 813.94
726.812, 815.109
730.137, 815.94
734.845, 817.117
738.137, 817.94
742.878, 819.125
746.137, 819.94
753.204, 821.707
753.211, 821.709
754.137, 821.94
755.071, 822.174
755.079, 822.176
762.137, 823.94
766.923, 825.137
770.137, 825.94
777.722, 827.837
777.725, 827.837
778.137, 827.94
778.797, 828.105
786.137, 829.94
793.153, 831.694
793.161, 831.696
794.137, 831.94
795.126, 832.187
802.137, 833.94
808.474, 835.525
810.137, 835.94
811.847, 836.368
818.137, 837.94
819.879, 838.376
826.137, 839.94
833.077, 841.675
834.137, 841.94
835.239, 842.216
842.137, 843.94
849.204, 845.707
850.137, 845.94
851.109, 846.183
858.137, 847.94
859.153, 848.194
866.137, 849.94
867.198, 850.205
874.137, 851.94
881.031, 853.664
882.137, 853.94
883.293, 854.229
884.182, 854.452
890.137, 855.94
895.898, 857.381
898.137, 857.94
904.884, 859.627
906.137, 859.94
912.782, 861.602
914.137, 861.94
915.557, 862.295
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922.137, 863.94
923.565, 864.297
930.137, 865.94
936.197, 867.455
938.137, 867.94
944.598, 869.556
945.218, 869.71
945.978, 869.9
946.137, 869.94
948.322, 870.486
949.797, 870.855
950.928, 871.138
951.605, 871.307
954.137, 871.94
958.68, 873.076
960.273, 873.474
962.137, 873.94
964.95, 874.643
970.137, 875.94
973.979, 876.901
978.137, 877.94
982.81, 879.109
986.137, 879.94
987.237, 880.215
989.094, 880.68
989.211, 880.709
990.456, 881.02
994.137, 881.94
999.063, 883.172
999.18, 883.201
1001.04, 883.665
1002.14, 883.94
1002.26, 883.971
1002.58, 884.05
1002.6, 884.057
1002.97, 884.148
1010.14, 885.94
1016.36, 887.497
1018.14, 887.94
1024.43, 889.513
1026.14, 889.94
1031.96, 891.396
1031.97, 891.399
1034.14, 891.94
1036.46, 892.522
1036.48, 892.525
1042.14, 893.94
1043.71, 894.333
1050.14, 895.94
1051.64, 896.316
1058.14, 897.94
1064.77, 899.599
1066.14, 899.94
1071.47, 901.274
1071.49, 901.277
1074.14, 901.94
1077.03, 902.663
1077.04, 902.666
1082.14, 903.94
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1088.99, 905.655
1090.14, 905.94
1097.07, 907.674
1098.14, 907.94
1105.15, 909.693
1106.14, 909.94
1110.74, 911.092
1110.76, 911.095
1114.28, 911.976
1131.82, 913.729
1134.42, 913.99
1142.14, 914.761
1154.42, 915.99
1162.14, 916.761
1174.42, 917.99
1192.55, 919.803
1194.42, 919.99
1197.67, 920.315
1201.24, 920.626
1212.17, 921.569
1219.87, 922
1223.74, 922
1239.2, 922
1244.03, 922
1247.67, 922
1263.85, 920.661
1271.47, 919.993
1275.9, 919.64
1278.62, 919.472
1298.9, 917.994
1308.25, 917.25
1313.96, 916.898
1326.36, 915.994
1340.59, 914.861
1349.3, 914.323
1353.81, 913.994
1372.94, 912.471
1380.52, 911.987
1386.1, 910.794
1389.4, 909.977
1389.4, 909.977
1389.54, 909.941
1389.58, 909.932
1397.61, 907.941
1397.74, 907.91
1405.68, 905.941
1405.89, 905.889
1413.75, 903.941
1414.75, 903.696
1414.75, 903.695
1421.83, 901.941
1428.43, 900.306
1428.43, 900.305
1429.9, 899.941
1430.35, 899.828
1437.97, 897.941
1438.5, 897.809
1446.04, 895.941
1446.65, 895.791
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1454.11, 893.941
1456.13, 893.442
1456.13, 893.441
1457.91, 893
1495.01, 893
1616.33, 893
1858.87, 893
2127.47, 893
2141.81, 893
2181.65, 893
2195.59, 893
2234.57, 893
2475.13, 893
2486.56, 893
2956.54, 893
3093.33, 892.755
3324.03, 892.343
3501.9, 891.208
3555.83, 891
3608.19, 889.002
3660.59, 887.002
3711.05, 885.006
3712.04, 884.91
3731.62, 883.014
3735.8, 882.616
3742.13, 882.013
3742.44, 881.984
3742.77, 881.952
3753, 880.979
3763.15, 880.013
3774.11, 878.971
3784.17, 878.013
3795.54, 876.931
3805.18, 876.013
3817.02, 874.887
3826.2, 874.013
3838.24, 872.889
3847.38, 872.034
3861.75, 868.443
3887.16, 862.09
3907.12, 857.102
3927.17, 852.09
3942.55, 848.243
4034.18, 825.338
4146.55, 797.243
4307.17, 757.09
4332.78, 750.671
4346.49, 747.243
4353.22, 745.561
4353.3, 745.541
4360.73, 743.124
426.201, 740.106
442.121, 744.086
449.756, 745.995
450.121, 746.086
450.446, 746.167
454.117, 747.086
458.111, 748.086
461.436, 748.919
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466.102, 750.086
473.419, 751.912
474.113, 752.086
474.811, 752.26
482.112, 754.086
486.617, 755.213
490.077, 756.086
493.601, 756.959
498.102, 758.085
501.607, 758.968
506.077, 760.086
513.383, 761.907
514.104, 762.086
514.812, 762.264
522.084, 764.086
525.707, 764.991
530.085, 766.086
538.079, 768.081
538.353, 768.15
538.357, 768.15
546.101, 770.086
553.36, 771.901
554.096, 772.086
554.833, 772.27
562.083, 774.086
565.979, 775.06
570.084, 776.086
574.006, 777.066
578.084, 778.086
582.033, 779.073
586.085, 780.086
593.341, 781.898
594.104, 782.086
594.853, 782.275
602.111, 784.086
606.157, 785.097
610.11, 786.086
614.194, 787.107
618.11, 788.086
622.223, 789.116
626.101, 790.086
633.31, 791.888
634.101, 792.086
634.901, 792.286
642.101, 794.086
645.858, 795.025
650.112, 796.086
654.377, 797.152
658.111, 798.086
662.404, 799.162
666.101, 800.086
673.276, 801.878
674.112, 802.086
674.953, 802.296
674.961, 802.298
682.111, 804.086
685.598, 804.957
690.111, 806.086
693.564, 806.949
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698.111, 808.086
702.685, 809.229
706.111, 810.086
713.227, 811.865
713.234, 811.867
714.111, 812.086
714.999, 812.308
715.007, 812.31
722.112, 814.086
726.775, 815.254
730.101, 816.086
734.809, 817.263
738.101, 818.086
742.842, 819.271
746.101, 820.086
753.167, 821.852
753.175, 821.854
754.101, 822.086
755.035, 822.319
755.043, 822.321
762.101, 824.086
766.886, 825.282
770.101, 826.086
777.704, 827.987
777.707, 827.987
778.101, 828.086
778.761, 828.251
786.101, 830.086
793.117, 831.84
793.125, 831.842
794.101, 832.086
795.089, 832.333
802.101, 834.086
808.438, 835.67
810.101, 836.086
811.81, 836.513
818.101, 838.086
819.843, 838.521
826.101, 840.086
833.041, 841.821
834.101, 842.086
835.202, 842.361
842.101, 844.086
849.167, 845.852
850.101, 846.086
851.073, 846.329
858.101, 848.086
859.116, 848.34
866.101, 850.086
867.161, 850.351
874.101, 852.086
880.995, 853.809
882.101, 854.086
883.256, 854.375
884.146, 854.597
890.101, 856.086
895.862, 857.526
898.101, 858.086
904.848, 859.773
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906.101, 860.086
912.746, 861.747
914.101, 862.086
915.521, 862.441
922.101, 864.086
923.528, 864.443
930.101, 866.086
936.16, 867.601
938.101, 868.086
944.562, 869.701
945.181, 869.856
945.941, 870.046
946.101, 870.086
948.285, 870.632
949.761, 871.001
950.891, 871.283
951.569, 871.453
954.101, 872.086
958.644, 873.222
960.237, 873.62
962.101, 874.086
964.913, 874.789
970.101, 876.086
973.942, 877.046
978.101, 878.086
982.774, 879.254
986.101, 880.086
987.201, 880.361
989.058, 880.825
989.174, 880.854
990.419, 881.165
994.101, 882.086
999.027, 883.317
999.144, 883.347
1001, 883.811
1002.1, 884.086
1002.22, 884.117
1002.54, 884.195
1002.57, 884.202
1002.93, 884.294
1010.1, 886.086
1016.33, 887.642
1018.1, 888.086
1024.39, 889.659
1026.1, 890.086
1031.92, 891.541
1031.94, 891.544
1034.1, 892.086
1036.43, 892.667
1036.44, 892.671
1042.1, 894.086
1043.67, 894.478
1050.1, 896.086
1051.6, 896.461
1058.1, 898.086
1064.74, 899.745
1066.1, 900.086
1071.43, 901.419
1071.45, 901.423
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1074.1, 902.086
1076.99, 902.808
1077.01, 902.812
1082.1, 904.086
1088.96, 905.8
1090.1, 906.086
1097.03, 907.819
1098.1, 908.086
1105.11, 909.839
1106.1, 910.086
1110.71, 911.237
1110.72, 911.241
1114.25, 912.124
1131.8, 913.879
1134.41, 914.139
1142.12, 914.911
1154.41, 916.139
1162.12, 916.911
1174.41, 918.139
1192.53, 919.952
1194.41, 920.139
1197.66, 920.465
1201.22, 920.776
1212.16, 921.718
1219.87, 922.15
1223.74, 922.15
1239.2, 922.15
1244.03, 922.15
1247.67, 922.15
1263.87, 920.811
1271.48, 920.143
1275.91, 919.79
1278.63, 919.622
1298.92, 918.144
1308.26, 917.4
1313.97, 917.047
1326.37, 916.144
1340.6, 915.011
1349.31, 914.473
1353.82, 914.144
1372.95, 912.621
1380.54, 912.136
1386.13, 910.94
1389.43, 910.122
1389.43, 910.122
1389.57, 910.087
1389.61, 910.077
1397.65, 908.087
1397.77, 908.056
1405.72, 906.087
1405.93, 906.034
1413.79, 904.087
1414.78, 903.841
1414.79, 903.84
1421.86, 902.087
1428.46, 900.451
1428.47, 900.45
1429.93, 900.087
1430.39, 899.974
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1438.01, 898.087
1438.54, 897.955
1446.08, 896.087
1446.69, 895.936
1454.15, 894.087
1456.17, 893.588
1456.17, 893.587
1457.93, 893.15
1495.01, 893.15
1616.33, 893.15
1858.87, 893.15
2127.47, 893.15
2141.81, 893.15
2181.65, 893.15
2195.59, 893.15
2234.57, 893.15
2475.13, 893.15
2486.56, 893.15
2956.54, 893.15
3093.33, 892.905
3324.03, 892.493
3501.9, 891.358
3555.84, 891.15
3608.19, 889.152
3660.59, 887.152
3711.06, 885.155
3712.05, 885.059
3731.64, 883.163
3735.81, 882.765
3742.15, 882.163
3742.45, 882.134
3742.79, 882.102
3753.01, 881.129
3763.16, 880.163
3774.12, 879.12
3784.18, 878.163
3795.56, 877.08
3805.2, 876.163
3817.03, 875.037
3826.22, 874.163
3838.25, 873.038
3847.41, 872.183
3861.79, 868.588
3887.2, 862.235
3907.15, 857.247
3927.2, 852.235
3942.59, 848.389
4034.21, 825.483
4146.59, 797.389
4307.21, 757.235
4332.82, 750.816
4346.52, 747.389
4353.25, 745.706
4353.34, 745.686
4361.26, 743.112

Material Boundary

4442.27, 740.935
4456.92, 738
4464.31, 736.526
4466.94, 736
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Scenario-based Entities

Type Coordinates (x,y) Static
-9e-16, 723.896
0.809461, 723.908
1.15168, 723.913
1.45658, 723.917
1.93345, 723.924
4.30816, 723.96
12.6281, 724.084
24.2881, 724.257
113.381, 725.584
150.125, 726.131
251.754, 727.644
262.684, 727.807
264.857, 727.839
267.412, 727.877
267.74, 727.882
267.83, 727.883
268.093, 727.885
268.368, 727.882
269.061, 727.877
272.624, 727.847
281.529, 727.773
284.508, 727.748
284.959, 727.743
286.557, 727.708
289.734, 727.637
295.936, 727.498
301.316, 727.378
309.904, 727.186
313.768, 727.1
314.73, 727
317.794, 727
322.428, 727
327.892, 727
334.438, 727
352.838, 735.003
356.385, 735.013
366.425, 735.2
372.719, 735.318
379.181, 735.415
391.383, 735.573
399.078, 735.005
407.323, 734.789
412.029, 734.347
439.628, 735.289
488.131, 719.138
522.779, 707.602
608.698, 679
618.307, 679
629.067, 679.262
642.777, 679.595
647.559, 679.711
660.405, 680.023
675.999, 680.402
689.108, 680.721
700.659, 681.002
711.292, 681.261

Wadsworth Till

Assigned to:
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721.531, 681.51
724.458, 681.581
731.21, 681.745
742.989, 682.032
746.542, 682.118
760.228, 682.452
768.453, 682.652
775.361, 682.481
785.608, 682.229
792.858, 682.05
834.445, 681.025
836.108, 681
839.229, 681
842.442, 681
846.403, 681
851.249, 681
853.768, 681
858.565, 681
861.768, 681
864.838, 681
868.722, 681
876.123, 681
879.684, 681
882.824, 681
885.634, 681
888.824, 680.784
905.654, 679.642
913.684, 679.098
914.27, 679.058
916.598, 679.003
918.712, 678.951
920.654, 678.998
921.208, 679.012
921.899, 679.03
923.072, 679.061
924.878, 679.141
925.393, 679.164
926.99, 679.234
928.274, 679.291
929.213, 679.332
930.561, 679.392
932.042, 679.457
934.813, 679.981
940.841, 680.61
945.459, 681.092
948.634, 682.055
953.372, 683.186
964.682, 686.266
968.611, 687.32
970.51, 687.807
973.537, 688.568
983.137, 690.678
992.201, 692.586
995.001, 693.111
1005.88, 695.316
1015.48, 697.262
1026.16, 698.595
1029.95, 699.071
1037.13, 700.174
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Water Table

1049.53, 700.993
1053.89, 701.352
1060.67, 701.77
1068.84, 701.86
1069.64, 701.862
1072.74, 701.68
1077.4, 701.408
1085.39, 700.951
1093.76, 700.535
1103.93, 699.206
1105.21, 699.039
1108.51, 698.705
1108.62, 698.694
1115.88, 697.749
1119.27, 697.117
1126.35, 695.778
1134.85, 694.035
1143.12, 692.32
1144.75, 691.993
1145.42, 691.857
1146.43, 691.649
1147.98, 691.316
1148.3, 691.248
1149.18, 691.068
1151.08, 690.719
1156.36, 689.409
1157.27, 689.184
1163.63, 687.532
1180.77, 687.159
1199.14, 687
1219.87, 686.821
1247.6, 686.53
1274.47, 687.001
1354.82, 688.409
1380.15, 687.893
1449.6, 687
1461.71, 687
1495.01, 687
1500.34, 687
1516.14, 686.278
1637.24, 685
1692.76, 685
1718.93, 684.138
1781.09, 683.397
1807.08, 683
1816.05, 683
1826.62, 683
1845.4, 682.209
1854.88, 679
1862.97, 679
1893.13, 688.871
1989.22, 720.9
2041.9, 738.472
2194.18, 687.752
2229.99, 688.38
2366.91, 690.776
2388.53, 690.405
2447.68, 689.392
2475.13, 688.921
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2503.25, 688.435
2521.93, 688.112
2580.04, 689.12
2600.94, 689.482
2620.01, 689.813
2676.93, 690.8
2698.09, 690.434
2754.87, 689.452
2812.87, 688.448
2824.98, 688.239
2831.93, 688.119
2850.97, 688.449
2908.97, 689.455
2965.99, 690.443
2986.93, 690.807
3007.8, 690.446
3064.92, 689.458
3122.98, 688.453
3141.93, 688.125
3160.82, 688.453
3218.92, 689.461
3276.19, 690.454
3296.93, 690.814
3317.6, 690.456
3374.97, 689.464
3433.13, 688.457
3451.93, 688.132
3470.67, 688.457
3501.92, 688.999
3529.71, 689.545
3555.9, 690.059
3593.11, 690.795
3608.3, 691.095
3613.84, 691.204
3660.7, 690.618
3690.85, 690.24
3711.25, 689.984
3731.91, 689.696
3737.4, 689.624
3756.29, 689.378
3778.84, 689.083
3829.56, 690.08
3847.89, 690.44
3856.6, 690.594
3876.52, 690.946
3891.68, 691.214
3937.75, 692.028
3943.28, 691.934
3967.79, 691.516
4028.7, 690.475
4075.88, 689.669
4092.79, 689.38
4147.28, 690.336
4166.21, 690.668
4214.57, 691.517
4293.87, 717.935
4347.22, 735.704
4355, 738.297
4369.59, 738.142
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4375.46, 736.173
4379.34, 734.899
4386.69, 734.881
4390.98, 734.901
4397.07, 736.947
4400, 737.917
4410.58, 738.104
4428.73, 738.546
4430.97, 738.097
4441.29, 736.032
4446.59, 734.97
4455.94, 733.097
4460.99, 732.09
4463.46, 731.597
4465.14, 731.261
4465.96, 731.097
4472.68, 729.754
4475.95, 729.1
4478.43, 728.588
4481.38, 728
4481.45, 728
4483.36, 727.618
4485.96, 727.097
4490.7, 726.149
4495.96, 725.097
4497.12, 724.865
4498.46, 724.597
4499.81, 724.327
4500.96, 724.097
4503.69, 723.551
4505.51, 723.187
4506.46, 722.809
4508.48, 722
4513.9, 722
4516.95, 722
4519.28, 721.534
4521.95, 721
4656.84, 721
4685.73, 721
4711.04, 721
4713.3, 721.452
4716.04, 722
4718.38, 722
4724.51, 722
4726.29, 722.711
4727.48, 723.187
4728.79, 723.45
4732.03, 724.097
4732.91, 724.274
4734.53, 724.597
4735.41, 724.773
4737.03, 725.097
4740.55, 725.801
4747.03, 727.097
4748.79, 727.448
4752.03, 728.097
4753.78, 728.448
4757.03, 729.097
4760.53, 729.797

56/67

Tuesday, January 26, 2021A-A_final_north_LT



4763.5, 730.39
4767.03, 731.097
4767.91, 731.272
4769.54, 731.598
4771.42, 731.978
4774.43, 732.582
4776.5, 733
4776.53, 733
4784.64, 734.61
4786.11, 734.902
4786.67, 735.014
4787.93, 735.263
4795.37, 736.738
4795.62, 736.787
4796.96, 737.054
5009.05, 737.054

435.797, 740.289
443.602, 740.289
447.47, 739
450.033, 738.146
453.47, 737
454.639, 736.61
456.913, 735.853
459.474, 735
462.023, 734.151
465.481, 733
465.482, 733
470.568, 731.307
477.496, 729
480.031, 728.156
483.505, 727
486.035, 726.158
489.513, 725
493.701, 723.607
495.524, 723
499.16, 721.79
507.535, 719
509.344, 718.398
513.543, 717
515.347, 716.4
519.551, 715
521.35, 714.401
525.559, 713
529.162, 711.807
537.749, 709
539.827, 708.301
543.591, 707
545.694, 706.3
549.599, 705
551.706, 704.298
555.606, 703
560.534, 701.359
567.615, 699
570.071, 698.182
573.623, 697
577.692, 695.645
579.631, 695
583.706, 693.643

Low Permeable 
Earth Liner

Bottom Liner 
Critical 
Interface - 
Base and 
Sideslopes

LCS Granular 
Drainage Layer

Assigned to:
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583.706, 693.643
585.639, 693
594.551, 690.033
597.655, 689
599.571, 688.362
603.662, 687
608.129, 685.513
609.67, 685
618.233, 685
628.127, 685.241
628.175, 685.242
700.514, 687
768.454, 688.654
835.534, 687
874.622, 687
885.02, 687
885.837, 687
914.501, 685.056
914.512, 685.056
916.783, 685
918.713, 684.952
920.67, 685
922.861, 685.058
931.35, 685.433
933.943, 685.923
944.266, 687
947.065, 687.849
951.886, 689
965.137, 692.608
966.644, 693
967.06, 693.116
971.617, 694.286
974.456, 694.923
974.842, 695
982.543, 696.691
984.141, 697
990.827, 698.433
993.853, 699
1011.96, 702.672
1013.62, 703
1014.48, 703.184
1029.03, 705
1036.48, 706.144
1049.43, 707
1054.51, 707.425
1060.93, 707.795
1067.29, 707.858
1069.81, 707.862
1084.55, 707
1094.3, 706.515
1105.9, 705
1109.31, 704.655
1114.62, 703.964
1116.8, 703.68
1119.86, 703.126
1120.45, 703
1128.59, 701.46
1130.69, 701
1136.6, 699.804
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Piezoline

1140.35, 699
1147.15, 697.628
1150.1, 697
1152.34, 696.587
1158.74, 695
1164.46, 693.516
1180.87, 693.158
1199.19, 693
1219.93, 692.821
1247.58, 692.53
1274.37, 693
1354.83, 694.411
1380.25, 693.892
1449.64, 693
1461.71, 693
1495.01, 693
1500.48, 693
1516.31, 692.277
1637.28, 691
1692.86, 691
1719.06, 690.137
1781.17, 689.396
1807.13, 689
1816.05, 689
1826.74, 689
1846.47, 688.169
1846.65, 688.162
1850.41, 686.948
1855.35, 685.225
1856.02, 685
1856.55, 685
1858.87, 685
1861.85, 685
1868.81, 687.228
1874.47, 689
1874.47, 689
1875.79, 689.44
1880.49, 691
1880.54, 691
1881.86, 691.439
1886.54, 693
1891.23, 694.563
1892.54, 695
1893.8, 695.436
1893.84, 695.436
1898.54, 697
1899.79, 697.434
1899.84, 697.434
1904.54, 699
1905.79, 699.433
1905.84, 699.433
1910.54, 701
1911.78, 701.431
1911.83, 701.431
1916.54, 703
1917.78, 703.43
1917.83, 703.429
1922.54, 705
1923.77, 705.428

59/67

Tuesday, January 26, 2021A-A_final_north_LT



1923.82, 705.428
1928.54, 707
1929.77, 707.426
1929.82, 707.426
1934.54, 709
1935.76, 709.425
1935.82, 709.425
1940.54, 711
1941.76, 711.423
1941.81, 711.423
1946.54, 713
1947.76, 713.422
1947.81, 713.422
1952.54, 715
1953.76, 715.42
1953.8, 715.42
1958.54, 717
1959.76, 717.419
1959.8, 717.419
1964.54, 719
1965.76, 719.417
1965.79, 719.417
1970.54, 721
1971.76, 721.416
1971.79, 721.416
1976.54, 723
1977.76, 723.414
1977.79, 723.414
1982.54, 725
1987.31, 726.589
1988.52, 727
1988.54, 727
1993.32, 728.59
1994.52, 729
1994.54, 729
1995.75, 729.41
1995.77, 729.41
2000.55, 731
2001.74, 731.408
2001.77, 731.408
2006.55, 733
2007.74, 733.406
2007.77, 733.406
2012.55, 735
2013.73, 735.405
2013.76, 735.405
2018.55, 737
2019.73, 737.403
2019.76, 737.403
2024.55, 739
2025.72, 739.402
2025.75, 739.402
2030.55, 741
2031.73, 741.4
2036.53, 743
2041.91, 744.8
2060.85, 738.545
2075.51, 733.686
2122.09, 718.246
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2127.47, 716.441
2149.16, 709.179
2175.38, 700.392
2176.55, 700
2195.21, 693.791
2195.27, 693.772
2195.49, 693.776
2195.5, 693.776
2195.59, 693.778
2208.3, 694
2235.83, 694.482
2276.51, 695.194
2295.76, 695.531
2313.04, 695.833
2322.59, 696
2366.91, 696.776
2387.58, 696.422
2475.13, 694.921
2521.93, 694.112
2580.01, 695.119
2599.02, 695.449
2655.66, 696.431
2676.93, 696.8
2698.12, 696.433
2756.78, 695.419
2775.37, 695.097
2824.98, 694.239
2831.93, 694.119
2870.81, 694.793
2896.34, 695.236
2908.97, 695.455
2965.96, 696.443
2986.93, 696.807
3005.86, 696.479
3026.7, 696.119
3084.07, 695.126
3141.93, 694.125
3160.86, 694.454
3218.92, 695.461
3276.16, 696.453
3296.93, 696.814
3315.7, 696.489
3373.9, 695.482
3431.21, 694.491
3451.93, 694.132
3472.59, 694.49
3501.92, 694.999
3532.41, 695.598
3555.9, 696.059
3592.57, 696.784
3608.3, 697.095
3613.84, 697.204
3660.7, 696.618
3690.91, 696.239
3711.25, 695.984
3731.91, 695.696
3736.97, 695.63
3774.17, 695.144
3778.84, 695.083
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3829.52, 696.079
3847.89, 696.44
3856.62, 696.594
3891.54, 697.211
3937.75, 698.028
3943.28, 697.934
3967.87, 697.514
4028.8, 696.473
4092.79, 695.38
4147.28, 696.336
4168.34, 696.706
4213.55, 697.499
4302.23, 727.041
4347.22, 741.988
4350.55, 743.096
4352.88, 743.177
4354.12, 743.273

425.446, 740.017
435.797, 740.214
440.59, 740.214
447.446, 737.929
450.009, 737.075
453.446, 735.929
454.615, 735.539
456.889, 734.782
459.451, 733.929
462, 733.08
465.468, 731.925
465.47, 731.925
470.544, 730.236
477.472, 727.929
480.007, 727.085
483.482, 725.929
486.011, 725.087
489.489, 723.929
493.677, 722.536
495.5, 721.929
499.136, 720.718
507.512, 717.929
509.321, 717.327
513.52, 715.929
515.323, 715.328
519.528, 713.929
521.326, 713.33
525.536, 711.929
529.138, 710.736
537.726, 707.929
539.803, 707.23
543.567, 705.929
545.671, 705.229
549.575, 703.929
551.683, 703.227
555.583, 701.929
560.51, 700.288
567.591, 697.929
570.047, 697.111
573.599, 695.929
577.668, 694.574
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579.607, 693.929
583.685, 692.571
583.686, 692.571
585.615, 691.929
594.527, 688.962
597.631, 687.929
599.548, 687.291
603.639, 685.929
608.105, 684.442
609.658, 683.925
618.234, 683.925
628.129, 684.166
628.177, 684.167
700.515, 685.925
768.454, 687.578
835.533, 685.925
874.622, 685.925
885.02, 685.925
885.834, 685.925
914.498, 683.981
914.511, 683.981
916.781, 683.925
918.713, 683.877
920.672, 683.925
922.863, 683.983
931.358, 684.358
933.954, 684.848
944.281, 685.926
947.085, 686.777
951.905, 687.927
965.156, 691.535
966.664, 691.928
967.079, 692.043
971.634, 693.213
974.471, 693.85
974.857, 693.927
982.558, 695.618
984.156, 695.927
990.842, 697.36
993.868, 697.926
1011.98, 701.598
1013.64, 701.927
1014.5, 702.11
1029.04, 703.926
1036.49, 705.07
1049.44, 705.925
1054.51, 706.35
1060.93, 706.72
1067.29, 706.783
1069.81, 706.787
1084.54, 705.925
1094.29, 705.441
1105.89, 703.925
1109.3, 703.581
1114.61, 702.889
1116.79, 702.605
1119.84, 702.052
1120.43, 701.926
1128.58, 700.387
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Block Search Polyline

1130.67, 699.927
1136.58, 698.73
1140.33, 697.927
1147.14, 696.555
1150.08, 695.926
1152.33, 695.513
1158.73, 693.927
1164.45, 692.441
1180.86, 692.083
1199.19, 691.925
1219.92, 691.746
1247.58, 691.455
1274.37, 691.925
1354.83, 693.335
1380.25, 692.817
1449.64, 691.925
1461.71, 691.925
1495.01, 691.925
1500.47, 691.925
1516.31, 691.202
1637.28, 689.925
1692.85, 689.925
1719.06, 689.062
1781.17, 688.321
1807.13, 687.925
1816.05, 687.925
1826.74, 687.925
1846.45, 687.095
1850.06, 685.929
1855, 684.207
1855.85, 683.925
1856.55, 683.925
1858.87, 683.925
1862.02, 683.925
1866.63, 685.435
1867.46, 685.702
1868.14, 685.929
1868.43, 686.031
1874.48, 687.925
1874.48, 687.925
1875.81, 688.369
1880.5, 689.925
1880.55, 689.925
1881.88, 690.368
1886.56, 691.929
1891.25, 693.492
1892.56, 693.929
1893.81, 694.361
1893.86, 694.361
1898.56, 695.929
1899.8, 696.359
1899.85, 696.359
1904.56, 697.929
1905.8, 698.358
1905.85, 698.358
1910.56, 699.929
1911.79, 700.356
1911.84, 700.356
1916.56, 701.929
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1917.79, 702.355
1917.84, 702.354
1922.56, 703.929
1923.78, 704.353
1923.84, 704.353
1928.56, 705.929
1929.78, 706.351
1929.83, 706.351
1934.56, 707.929
1935.78, 708.35
1935.83, 708.35
1940.57, 709.929
1941.77, 710.348
1941.82, 710.348
1946.56, 711.929
1947.77, 712.347
1947.82, 712.347
1952.57, 713.929
1953.77, 714.345
1953.82, 714.345
1958.57, 715.929
1959.77, 716.344
1959.81, 716.344
1964.57, 717.929
1965.77, 718.342
1965.81, 718.342
1970.57, 719.929
1971.77, 720.341
1971.8, 720.341
1976.57, 721.929
1977.77, 722.339
1977.8, 722.339
1982.57, 723.929
1987.33, 725.518
1988.53, 725.925
1988.56, 725.925
1993.34, 727.519
1994.53, 727.925
1994.56, 727.925
1995.76, 728.335
1995.79, 728.335
2000.57, 729.929
2001.76, 730.333
2001.78, 730.333
2006.57, 731.929
2007.75, 732.331
2007.78, 732.331
2012.57, 733.929
2013.75, 734.33
2013.77, 734.33
2018.57, 735.929
2019.74, 736.328
2019.77, 736.328
2024.57, 737.929
2025.74, 738.327
2025.76, 738.327
2030.57, 739.929
2031.75, 740.329
2036.55, 741.929

65/67

Tuesday, January 26, 2021A-A_final_north_LT



2041.91, 743.664
2059.98, 737.663
2072.86, 733.361
2127.45, 715.185
2173.36, 699.929
2195.02, 692.72
2195.1, 692.694
2195.24, 692.696
2195.59, 692.703
2366.91, 695.701
2388.56, 695.33
2447.68, 694.317
2475.13, 693.846
2503.22, 693.36
2521.93, 693.037
2580.01, 694.044
2600.94, 694.407
2620.04, 694.738
2676.93, 695.725
2698.12, 695.358
2754.86, 694.377
2812.84, 693.374
2824.98, 693.164
2831.93, 693.044
2851.01, 693.374
2908.97, 694.38
2965.96, 695.368
2986.93, 695.732
3007.83, 695.37
3064.92, 694.383
3122.95, 693.379
3141.93, 693.05
3160.86, 693.379
3218.92, 694.386
3276.17, 695.378
3296.93, 695.738
3317.63, 695.381
3374.97, 694.389
3433.1, 693.383
3451.93, 693.057
3470.7, 693.383
3501.92, 693.924
3529.71, 694.47
3555.9, 694.984
3593.09, 695.719
3608.3, 696.02
3613.84, 696.129
3660.7, 695.543
3690.86, 695.165
3711.25, 694.909
3731.91, 694.621
3737.39, 694.549
3756.25, 694.303
3778.84, 694.008
3829.53, 695.004
3847.89, 695.365
3856.62, 695.519
3876.56, 695.872
3891.57, 696.137
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3937.75, 696.953
3943.28, 696.859
3967.86, 696.44
4028.78, 695.399
4075.88, 694.594
4092.79, 694.305
4147.28, 695.261
4168.47, 695.633
4213.73, 696.427
4287.78, 721.093
4347.24, 740.9
4354.13, 743.197
4363.81, 742.98
4368.83, 742.903
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SLOPE STABILITY 
SECTION A-A’ – HORIZONTAL EXPANSION (NORTH SLOPE) 

GLOBAL LINER STABILITY ANALYSIS 

COMPLETE BUILD-OUT / FINAL LANDFORM 
CIRCULAR ANALYSIS OF WASTE AND FOUNDATION 

(ROTATIONAL SLOPE FAILURE) 



1.9141.9141.9141.914

1

W

Method: Janbu corrected
Factor of Safety: 1.914
Center: 4149.758, 1200.262
Radius: 681.294
Left Slip Surface Endpoint: 3541.152, 894.057
Right Slip Surface Endpoint: 4638.877, 726.000

Zion Landfill Site 2 North Expansion: Section A-A' (North Side)
Complete Buildout / Global Stability
Circular - Grid Search 
Short Term / Seismic Conditions 

  0.0461

Phi 
(deg)

Cohesion 
(psf)

Sat. Unit Weight 
(lbs/ft3)

Unit Weight 
(lbs/ft3)

ColorMaterial Name

11.81465130.3121.5Final Cover Soils

21.90130.3121.5Final Cover Critical Interface

3307575Expansion Waste Fill

3307575Existing Waste Fill

300130126LCS Granular Drainage Layer

14.945134.1128.2
Bottom Liner Critical Interface - Base 

and Sideslopes

11.81465134.1128.2Low Permeable Earth Liner

11.81465137.8136.6Wadsworth Till
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Slide Analysis Information

A-A_final_north_ST

Project Summary
File Name: A-A_final_north_ST.slmd
Slide Modeler Version: 9.006
Compute Time: 00h:01m:28.779s
Project Title: SLIDE - An Interactive Slope Stability Program
Date Created: 1/30/2020, 11:59:15 AM

General Settings
Units of Measurement: Imperial Units
Time Units: days
Permeability Units: feet/second
Data Output: Standard
Failure Direction: Left to Right

Analysis Options
Slices Type: Vertical

Analysis Methods Used
Bishop simplified
GLE/Morgenstern-Price with interslice force function 
(Half Sine)
Janbu corrected
Spencer

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes
Create Interslice boundaries at intersections with water 
tables and piezos:

Yes

Initial trial value of FS: 1
Steffensen Iteration: Yes

Groundwater Analysis



Groundwater Method: Water Surfaces
Pore Fluid Unit Weight [lbs/ft3]: 62.4
Use negative pore pressure cutoff: Yes
Maximum negative pore pressure [psf]: 0
Advanced Groundwater Method: None

Random Numbers
Pseudo-random Seed: 10116
Random Number Generation Method: Park and Miller v.3

Surface Options
Surface Type: Circular
Search Method: Grid Search
Radius Increment: 10
Composite Surfaces: Disabled
Reverse Curvature: Invalid Surfaces
Minimum Elevation: Not Defined
Minimum Depth [ft]: 6
Minimum Area: Not Defined
Minimum Weight: Not Defined

Seismic Loading
Advanced seismic analysis: No
Staged pseudostatic analysis: No
Seismic Load Coefficient (Horizontal): 0.0461

Materials
Final Cover Soils

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 1465
Friction Angle [deg] 11.8
Water Surface None
Ru Value 0
Final Cover Critical Interface

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
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Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 0
Friction Angle [deg] 21.9
Water Surface None
Ru Value 0
Expansion Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 33
Water Surface None
Ru Value 0
Existing Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 33
Water Surface None
Ru Value 0
LCS Granular Drainage Layer

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 126
Saturated Unit Weight [lbs/ft3] 130
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface Piezometric Line 1
Hu Value 1
Bottom Liner Critical Interface - Base and Sideslopes

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 45
Friction Angle [deg] 14.9
Water Surface Piezometric Line 1
Hu Value 1
Low Permeable Earth Liner

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 1465
Friction Angle [deg] 11.8
Water Surface Piezometric Line 1
Hu Value 1
Wadsworth Till
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Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 136.6
Saturated Unit Weight [lbs/ft3] 137.8
Cohesion [psf] 1465
Friction Angle [deg] 11.8
Water Surface Water Table
Hu Value 1

Global Minimums
Method: bishop simplified

FS 1.995640
Center: 4174.347, 1415.305
Radius: 880.076
Left Slip Surface Endpoint: 3464.954, 894.444
Right Slip Surface Endpoint: 4722.773, 727.000
Resisting Moment: 5.68851e+09 lb-ft
Driving Moment: 2.85047e+09 lb-ft
Total Slice Area: 237548 ft2
Surface Horizontal Width: 1257.82 ft
Surface Average Height: 188.857 ft

Method: janbu corrected

FS 1.914250
Center: 4149.758, 1200.262
Radius: 681.294
Left Slip Surface Endpoint: 3541.152, 894.057
Right Slip Surface Endpoint: 4638.877, 726.000
Resisting Horizontal Force: 5.76186e+06 lb
Driving Horizontal Force: 3.00999e+06 lb
Total Slice Area: 225430 ft2
Surface Horizontal Width: 1097.72 ft
Surface Average Height: 205.361 ft

Method: spencer

FS 1.983240
Center: 4174.347, 1415.305
Radius: 880.076
Left Slip Surface Endpoint: 3464.954, 894.444
Right Slip Surface Endpoint: 4722.773, 727.000
Resisting Moment: 5.65318e+09 lb-ft
Driving Moment: 2.85047e+09 lb-ft
Resisting Horizontal Force: 5.85127e+06 lb
Driving Horizontal Force: 2.95036e+06 lb
Total Slice Area: 237548 ft2
Surface Horizontal Width: 1257.82 ft
Surface Average Height: 188.857 ft

4/61

Tuesday, January 26, 2021A-A_final_north_ST



Method: gle/morgenstern-price

FS 1.988770
Center: 4174.347, 1415.305
Radius: 880.076
Left Slip Surface Endpoint: 3464.954, 894.444
Right Slip Surface Endpoint: 4722.773, 727.000
Resisting Moment: 5.66893e+09 lb-ft
Driving Moment: 2.85047e+09 lb-ft
Resisting Horizontal Force: 5.86176e+06 lb
Driving Horizontal Force: 2.94744e+06 lb
Total Slice Area: 237548 ft2
Surface Horizontal Width: 1257.82 ft
Surface Average Height: 188.857 ft

Valid and Invalid Surfaces
Method: bishop simplified

Number of Valid Surfaces: 3981
Number of Invalid Surfaces: 694

Error Codes
Error Code -103 reported for 497 surfaces
Error Code -110 reported for 56 surfaces
Error Code -112 reported for 141 surfaces

Method: janbu corrected

Number of Valid Surfaces: 4020
Number of Invalid Surfaces: 655

Error Codes
Error Code -103 reported for 497 surfaces
Error Code -110 reported for 56 surfaces
Error Code -112 reported for 102 surfaces

Method: spencer

Number of Valid Surfaces: 3977
Number of Invalid Surfaces: 698

Error Codes
Error Code -103 reported for 497 surfaces
Error Code -110 reported for 56 surfaces
Error Code -111 reported for 1 surface
Error Code -112 reported for 144 surfaces

Method: gle/morgenstern-price

Number of Valid Surfaces: 3979
Number of Invalid Surfaces: 696

Error Codes
Error Code -103 reported for 497 surfaces
Error Code -110 reported for 56 surfaces
Error Code -112 reported for 143 surfaces
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Error Code Descriptions

The following errors were encountered during the computation:
-103 = Two surface / slope intersections, but one or more surface / nonslope external polygon  
intersections lie between them. This usually occurs when the slip surface extends past the  
bottom of the soil region, but may also occur on a benched slope model with two sets of Slope  
Limits.
-110 = The water table or a piezoline does not span the slip region for a given slip surface,  
when Water Surfaces is specified as the method of pore pressure calculation. If this error occurs,  
check that the water table or piezoline(s) span the appropriate soil cells.
-111 = safety factor equation did not converge
-112 = The coefficient M-Alpha = cos(alpha)(1+tan(alpha)tan(phi)/F) < 0.2 for the final iteration  
of the safety factor calculation. This screens out some slip surfaces which may not be valid in  
the context of the analysis, in particular, deep seated slip surfaces with many high negative base  
angle slices in the passive zone.

Entity Information
Circ - Thin Layers

Shared Entities

Type Coordinates (x,y)
4806.95, 742.054
4801.2, 742.054
4796.47, 742.054
4726.05, 728
4724.43, 727.354
4723.55, 727
4718.38, 727
4715.55, 727
4712.32, 726.355
4710.54, 726
4685.73, 726
4656.84, 726
4522.44, 726
4520.26, 726.437
4517.44, 727
4513.9, 727
4509.44, 727
4508.31, 727.451
4506.94, 728
4486.94, 732
4486.94, 732
4484.34, 732.521
4481.94, 733
4481.87, 733
4479.43, 733.489
4476.94, 734
4476.94, 734
4473.66, 734.657
4466.94, 736
4466.94, 736
4466.94, 736
4464.44, 736.5
4464.31, 736.526
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4461.97, 736.994
4456.94, 738
4456.94, 738
4451.39, 739.111
4447.57, 739.873
4442.27, 740.935
4431.95, 743
4429.16, 743.558
4410.47, 743.103
4399.15, 742.903
4395.49, 741.691
4390.15, 739.897
4386.69, 739.881
4380.14, 739.897
4377.03, 740.918
4371.14, 742.896
4365, 744.839
4354.12, 748.427
4347.22, 750.154
4333.51, 753.581
4307.9, 760
4147.28, 800.154
4034.9, 828.248
3943.28, 851.154
3927.9, 855
3907.85, 860.012
3887.89, 865
3862.48, 871.353
3847.89, 875
3838.52, 875.876
3826.49, 877
3817.3, 877.874
3805.47, 879
3795.83, 879.918
3784.45, 881
3774.39, 881.957
3763.43, 883
3753.28, 883.966
3743.06, 884.939
3742.72, 884.971
3742.42, 885
3736.08, 885.603
3731.91, 886
3712.33, 887.896
3711.25, 888
3660.7, 890
3608.3, 892
3555.9, 894
3501.92, 894.208
3324.04, 895.343
3093.34, 895.755
2956.54, 896
2486.56, 896
2475.13, 896
2234.57, 896
2195.59, 896
2181.65, 896
2141.81, 896
2127.47, 896
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1858.87, 896
1616.33, 896
1495.01, 896
1458.28, 896
1456.86, 896.353
1456.85, 896.354
1454.84, 896.853
1447.37, 898.703
1446.76, 898.853
1439.22, 900.721
1438.69, 900.853
1431.08, 902.74
1430.62, 902.853
1429.15, 903.217
1429.15, 903.218
1422.55, 904.853
1415.47, 906.607
1415.47, 906.607
1414.48, 906.853
1406.62, 908.801
1406.4, 908.853
1398.46, 910.822
1398.33, 910.853
1390.3, 912.844
1390.26, 912.853
1390.12, 912.889
1390.12, 912.889
1386.77, 913.717
1380.94, 914.966
1373.16, 915.464
1354.04, 916.986
1349.5, 917.317
1340.81, 917.854
1326.59, 918.986
1314.16, 919.891
1308.46, 920.243
1299.13, 920.986
1278.82, 922.465
1276.11, 922.633
1271.72, 922.983
1264.11, 923.65
1247.79, 925
1244.03, 925
1239.2, 925
1223.74, 925
1219.79, 925
1211.96, 924.561
1200.98, 923.615
1197.39, 923.302
1194.12, 922.975
1192.25, 922.788
1174.12, 920.975
1161.84, 919.746
1154.12, 918.975
1141.84, 917.746
1134.12, 916.975
1131.52, 916.714
1113.76, 914.939
1110.03, 914.006
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External Boundary

1110.01, 914.002
1105.41, 912.851
1104.42, 912.604
1097.41, 910.851
1096.34, 910.584
1089.41, 908.851
1088.27, 908.565
1081.41, 906.851
1076.31, 905.577
1076.3, 905.573
1073.41, 904.851
1070.76, 904.188
1070.74, 904.184
1065.41, 902.851
1064.04, 902.51
1057.41, 900.851
1050.91, 899.226
1049.41, 898.851
1042.98, 897.243
1041.41, 896.851
1035.75, 895.435
1035.73, 895.432
1033.41, 894.851
1031.24, 894.309
1031.23, 894.306
1025.41, 892.851
1023.7, 892.424
1017.41, 890.851
1015.64, 890.407
1009.41, 888.851
1002.24, 887.059
1001.87, 886.967
1001.85, 886.96
1001.53, 886.882
1001.41, 886.851
1000.31, 886.576
998.452, 886.111
998.336, 886.082
993.409, 884.851
989.728, 883.93
988.483, 883.619
988.367, 883.59
986.509, 883.126
985.409, 882.851
982.082, 882.019
977.409, 880.851
973.251, 879.811
969.409, 878.851
964.222, 877.554
961.409, 876.851
959.545, 876.385
957.953, 875.986
953.409, 874.851
950.878, 874.218
950.2, 874.048
949.069, 873.766
947.594, 873.397
945.409, 872.851
945.25, 872.811
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944.49, 872.621
943.871, 872.466
937.409, 870.851
935.469, 870.366
929.409, 868.851
922.837, 867.208
921.409, 866.851
914.83, 865.206
913.409, 864.851
912.054, 864.512
905.409, 862.851
904.157, 862.538
897.409, 860.851
895.171, 860.291
889.409, 858.851
883.455, 857.362
882.565, 857.14
881.409, 856.851
880.304, 856.574
873.409, 854.851
866.47, 853.116
865.409, 852.851
858.425, 851.105
857.409, 850.851
850.382, 849.094
849.409, 848.851
848.476, 848.617
841.409, 846.851
834.511, 845.126
833.409, 844.851
832.349, 844.586
825.409, 842.851
819.152, 841.286
817.409, 840.851
811.119, 839.278
809.409, 838.851
807.747, 838.435
801.409, 836.851
794.398, 835.098
793.409, 834.851
792.434, 834.607
792.426, 834.605
785.409, 832.851
778.07, 831.016
777.409, 830.851
777.357, 830.838
777.354, 830.838
769.409, 828.851
766.195, 828.047
761.409, 826.851
754.352, 825.086
754.344, 825.084
753.409, 824.851
752.484, 824.619
752.476, 824.617
745.409, 822.851
742.15, 822.036
737.409, 820.851
734.118, 820.028
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729.409, 818.851
726.082, 818.019
721.42, 816.851
714.316, 815.075
714.308, 815.073
713.42, 814.851
712.543, 814.631
712.535, 814.629
705.42, 812.851
701.994, 811.994
697.42, 810.851
692.873, 809.714
689.42, 808.851
684.906, 807.722
681.42, 806.851
674.27, 805.063
674.262, 805.061
673.422, 804.851
672.586, 804.643
665.409, 802.851
661.711, 801.926
657.419, 800.851
653.685, 799.917
649.422, 798.851
645.167, 797.79
641.409, 796.851
634.21, 795.051
633.409, 794.851
632.619, 794.653
625.409, 792.851
621.53, 791.881
617.419, 790.851
613.503, 789.872
609.419, 788.851
605.466, 787.862
601.421, 786.851
594.16, 785.039
593.415, 784.852
592.654, 784.664
585.393, 782.851
581.342, 781.838
577.393, 780.851
573.314, 779.831
569.392, 778.851
565.288, 777.824
561.39, 776.85
554.142, 775.035
553.404, 774.85
552.668, 774.665
545.409, 772.851
538.007, 771
538.003, 771
537.388, 770.846
529.393, 768.851
525.016, 767.756
521.392, 766.85
514.117, 765.028
513.413, 764.851
512.696, 764.673
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505.386, 762.851
500.914, 761.732
497.408, 760.85
492.912, 759.725
489.386, 758.851
485.922, 757.977
481.42, 756.851
474.122, 755.025
473.423, 754.851
472.728, 754.677
465.411, 752.851
460.744, 751.683
457.419, 750.85
453.425, 749.85
449.755, 748.932
449.43, 748.851
449.065, 748.76
441.43, 746.851
411.625, 739.4
408.752, 739.647
407.707, 739.78
399.328, 740
391.535, 740.576
375.004, 740.361
356.331, 740.013
351.947, 740
351.399, 739.824
347.109, 738
345.31, 737.207
342.499, 736
338.762, 734.381
337.91, 734
333.865, 732.219
333.374, 732
331.196, 732
314.988, 732
314.081, 732.094
284.972, 732.744
267.961, 732.886
0, 728.896
1.137e-13, 646.588
-5.68e-14, 330.891
5009.05, 330.891
5009.05, 649.333
5009.05, 742.054
411.625, 739.4
415.074, 739.104
419.682, 740
425.234, 740.088
426.201, 740.106
426.87, 740.119
435.797, 740.289
440.602, 740.289
447.47, 738
450.033, 737.146
453.47, 736
454.639, 735.61
456.913, 734.853
459.474, 734
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462.023, 733.151
465.481, 732
465.482, 732
470.568, 730.307
477.496, 728
480.031, 727.156
483.505, 726
486.035, 725.158
489.513, 724
493.701, 722.607
495.524, 722
499.16, 720.79
507.535, 718
509.344, 717.398
513.543, 716
515.347, 715.4
519.551, 714
521.35, 713.401
525.559, 712
529.162, 710.807
537.749, 708
539.827, 707.301
543.591, 706
545.694, 705.3
549.599, 704
551.706, 703.298
555.606, 702
560.534, 700.359
567.615, 698
570.071, 697.182
573.623, 696
577.692, 694.645
579.631, 694
583.706, 692.643
583.706, 692.643
585.639, 692
594.551, 689.033
597.655, 688
599.571, 687.362
603.662, 686
608.129, 684.513
609.67, 684
618.233, 684
628.127, 684.241
628.175, 684.242
700.514, 686
768.454, 687.654
835.534, 686
874.622, 686
885.02, 686
885.837, 686
914.501, 684.056
914.512, 684.056
916.783, 684
918.713, 683.952
920.67, 684
922.861, 684.058
931.35, 684.433
933.943, 684.923
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944.266, 686
947.065, 686.849
951.886, 688
965.137, 691.608
966.644, 692
967.06, 692.116
971.617, 693.286
974.456, 693.923
974.842, 694
982.543, 695.691
984.141, 696
990.827, 697.433
993.853, 698
1011.96, 701.672
1013.62, 702
1014.48, 702.184
1029.03, 704
1036.48, 705.144
1049.43, 706
1054.51, 706.425
1060.93, 706.795
1067.29, 706.858
1069.81, 706.862
1084.55, 706
1094.3, 705.515
1105.9, 704
1109.31, 703.655
1114.62, 702.964
1116.8, 702.68
1119.86, 702.126
1120.45, 702
1128.59, 700.46
1130.69, 700
1136.6, 698.804
1140.35, 698
1147.15, 696.628
1150.1, 696
1152.34, 695.587
1158.74, 694
1164.46, 692.516
1180.87, 692.158
1199.19, 692
1219.93, 691.821
1247.58, 691.53
1274.37, 692
1354.83, 693.411
1380.25, 692.892
1449.64, 692
1461.71, 692
1495.01, 692
1500.48, 692
1516.31, 691.277
1637.28, 690
1692.86, 690
1719.06, 689.137
1781.17, 688.396
1807.13, 688
1816.05, 688
1826.74, 688
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Material Boundary

1846.47, 687.169
1850.09, 686
1855.02, 684.278
1855.86, 684
1856.55, 684
1858.87, 684
1862.01, 684
1866.61, 685.507
1867.43, 685.773
1868.11, 686
1868.4, 686.102
1874.47, 688
1874.47, 688
1875.79, 688.44
1880.49, 690
1880.54, 690
1881.86, 690.439
1886.54, 692
1891.23, 693.563
1892.54, 694
1893.8, 694.436
1893.84, 694.436
1898.54, 696
1899.79, 696.434
1899.84, 696.434
1904.54, 698
1905.79, 698.433
1905.84, 698.433
1910.54, 700
1911.78, 700.431
1911.83, 700.431
1916.54, 702
1917.78, 702.43
1917.83, 702.429
1922.54, 704
1923.77, 704.428
1923.82, 704.428
1928.54, 706
1929.77, 706.426
1929.82, 706.426
1934.54, 708
1935.76, 708.425
1935.82, 708.425
1940.54, 710
1941.76, 710.423
1941.81, 710.423
1946.54, 712
1947.76, 712.422
1947.81, 712.422
1952.54, 714
1953.76, 714.42
1953.8, 714.42
1958.54, 716
1959.76, 716.419
1959.8, 716.419
1964.54, 718
1965.76, 718.417
1965.79, 718.417
1970.54, 720
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1971.76, 720.416
1971.79, 720.416
1976.54, 722
1977.76, 722.414
1977.79, 722.414
1982.54, 724
1987.31, 725.589
1988.52, 726
1988.54, 726
1993.32, 727.59
1994.52, 728
1994.54, 728
1995.75, 728.41
1995.77, 728.41
2000.55, 730
2001.74, 730.408
2001.77, 730.408
2006.55, 732
2007.74, 732.406
2007.77, 732.406
2012.55, 734
2013.73, 734.405
2013.76, 734.405
2018.55, 736
2019.73, 736.403
2019.76, 736.403
2024.55, 738
2025.72, 738.402
2025.75, 738.402
2030.55, 740
2031.73, 740.4
2036.53, 742
2041.91, 743.743
2060, 737.734
2072.88, 733.432
2127.47, 715.257
2173.38, 700
2195.04, 692.792
2195.11, 692.769
2195.24, 692.771
2195.59, 692.778
2366.91, 695.776
2388.56, 695.405
2447.68, 694.392
2475.13, 693.921
2503.22, 693.435
2521.93, 693.112
2580.01, 694.119
2600.94, 694.482
2620.04, 694.813
2676.93, 695.8
2698.12, 695.433
2754.87, 694.452
2812.84, 693.449
2824.98, 693.239
2831.93, 693.119
2851.01, 693.449
2908.97, 694.455
2965.96, 695.443
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2986.93, 695.807
3007.83, 695.445
3064.92, 694.458
3122.95, 693.454
3141.93, 693.125
3160.85, 693.454
3218.92, 694.461
3276.17, 695.453
3296.93, 695.814
3317.63, 695.456
3374.97, 694.464
3433.1, 693.458
3451.93, 693.132
3470.7, 693.458
3501.92, 693.999
3529.71, 694.545
3555.9, 695.059
3593.08, 695.794
3608.3, 696.095
3613.84, 696.204
3660.7, 695.618
3690.86, 695.24
3711.25, 694.984
3731.91, 694.696
3737.4, 694.624
3756.25, 694.378
3778.84, 694.083
3829.53, 695.079
3847.89, 695.44
3856.61, 695.594
3876.56, 695.947
3891.57, 696.212
3937.75, 697.028
3943.28, 696.934
3967.86, 696.515
4028.78, 695.474
4075.88, 694.669
4092.79, 694.38
4147.28, 695.336
4168.47, 695.708
4213.72, 696.502
4287.75, 721.165
4347.22, 740.972
4354.12, 743.273
4360.73, 743.124
4361.26, 743.112
4363.81, 743.055
4369.04, 742.975
4371.14, 742.896
425.234, 740.088
425.659, 739.946
439.628, 735.289
445.572, 733.308
448.135, 732.454
451.572, 731.308
452.741, 730.918
455.017, 730.16
457.579, 729.307
460.127, 728.458
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464.508, 727
464.51, 727
468.673, 725.614
475.6, 723.307
478.136, 722.463
481.611, 721.307
484.14, 720.465
487.618, 719.307
491.807, 717.914
493.629, 717.307
497.265, 716.097
505.64, 713.307
507.449, 712.705
511.648, 711.307
513.452, 710.707
517.656, 709.307
519.455, 708.708
523.669, 707.306
527.287, 706.108
535.86, 703.305
537.89, 702.622
541.663, 701.318
543.799, 700.607
547.704, 699.307
549.811, 698.606
553.711, 697.307
558.639, 695.666
565.718, 693.308
568.176, 692.49
571.728, 691.307
575.797, 689.953
577.736, 689.307
582.052, 687.87
582.052, 687.87
583.743, 687.307
592.656, 684.34
595.759, 683.307
597.676, 682.669
601.767, 681.307
606.234, 679.82
608.698, 679
618.307, 679
628.226, 679.242
628.274, 679.242
700.659, 681.002
768.453, 682.652
835.46, 681
874.622, 681
885.02, 681
885.634, 681
914.27, 679.058
914.411, 679.057
916.635, 679.002
918.712, 678.951
920.822, 679.002
923.072, 679.061
932.042, 679.457
934.813, 679.981
945.459, 681.092
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948.634, 682.055
953.372, 683.186
966.68, 686.81
968.205, 687.206
968.611, 687.32
973.02, 688.452
975.698, 689.053
976.071, 689.127
983.756, 690.815
985.339, 691.121
992.008, 692.55
995.001, 693.111
1013.14, 696.789
1014.83, 697.123
1015.48, 697.262
1029.86, 699.057
1037.13, 700.174
1049.88, 701.017
1054.93, 701.439
1061.13, 701.796
1067.32, 701.858
1069.64, 701.862
1084.22, 701.009
1093.76, 700.535
1105.21, 699.039
1108.62, 698.694
1113.85, 698.014
1115.88, 697.749
1118.7, 697.239
1119.27, 697.117
1127.39, 695.581
1129.45, 695.129
1135.37, 693.93
1139.13, 693.125
1145.94, 691.753
1148.93, 691.114
1151.08, 690.719
1157.27, 689.184
1163.63, 687.532
1180.77, 687.159
1199.14, 687
1219.87, 686.821
1247.6, 686.53
1274.47, 687.001
1354.82, 688.409
1380.15, 687.893
1449.6, 687
1461.71, 687
1495.01, 687
1500.34, 687
1516.14, 686.278
1637.24, 685
1692.76, 685
1718.93, 684.138
1781.09, 683.397
1807.08, 683
1816.05, 683
1826.62, 683
1845.4, 682.209

19/61

Tuesday, January 26, 2021A-A_final_north_ST



Material Boundary

1848.18, 681.312
1853.09, 679.599
1854.88, 679
1856.55, 679
1858.87, 679
1862.97, 679
1868.47, 680.801
1869.31, 681.074
1870.05, 681.322
1870.29, 681.404
1875.39, 683
1875.45, 683
1877.69, 683.747
1881.46, 685
1881.51, 685
1883.75, 685.747
1888.43, 687.308
1893.13, 688.871
1894.47, 689.319
1894.81, 689.435
1894.82, 689.435
1900.47, 691.319
1900.8, 691.434
1900.81, 691.434
1906.47, 693.319
1906.8, 693.432
1906.81, 693.432
1912.47, 695.319
1912.79, 695.431
1912.81, 695.431
1918.47, 697.32
1918.79, 697.429
1918.8, 697.429
1924.47, 699.32
1924.78, 699.428
1924.8, 699.428
1930.47, 701.32
1930.78, 701.426
1930.79, 701.426
1936.47, 703.32
1936.78, 703.425
1936.79, 703.425
1942.47, 705.32
1942.77, 705.423
1942.78, 705.423
1948.47, 707.319
1948.77, 707.422
1948.78, 707.422
1954.47, 709.318
1954.77, 709.42
1954.78, 709.42
1960.47, 711.317
1960.76, 711.419
1960.77, 711.419
1966.47, 713.316
1966.76, 713.417
1966.77, 713.417
1972.46, 715.315
1972.76, 715.416
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1972.76, 715.416
1978.46, 717.315
1978.75, 717.414
1978.76, 717.414
1984.44, 719.308
1989.23, 720.903
1989.51, 721
1989.52, 721
1995.23, 722.904
1995.51, 723
1995.54, 723
1996.74, 723.41
1996.75, 723.41
2002.46, 725.314
2002.74, 725.408
2002.74, 725.408
2008.46, 727.314
2008.73, 727.406
2008.74, 727.406
2014.46, 729.314
2014.73, 729.405
2014.73, 729.405
2020.46, 731.315
2020.72, 731.403
2020.73, 731.403
2026.46, 733.315
2026.72, 733.402
2026.73, 733.402
2032.46, 735.313
2033.64, 735.713
2037.69, 737.065
2041.9, 738.472
2061.54, 731.927
2127.47, 709.948
2194.18, 687.752
2195.59, 687.778
2206.66, 687.971
2366.91, 690.776
2388.53, 690.405
2447.68, 689.392
2475.13, 688.921
2503.25, 688.435
2521.93, 688.112
2580.04, 689.12
2600.94, 689.482
2620.01, 689.813
2676.93, 690.8
2698.09, 690.434
2754.87, 689.452
2812.87, 688.448
2824.98, 688.239
2831.93, 688.119
2850.97, 688.449
2908.97, 689.455
2965.99, 690.443
2986.93, 690.807
3007.8, 690.446
3064.92, 689.458
3122.98, 688.453
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3141.93, 688.125
3160.82, 688.453
3218.92, 689.461
3276.19, 690.454
3296.93, 690.814
3317.6, 690.456
3374.97, 689.464
3433.13, 688.457
3451.93, 688.132
3470.67, 688.457
3501.92, 688.999
3529.71, 689.545
3555.9, 690.059
3593.11, 690.795
3608.3, 691.095
3613.84, 691.204
3660.7, 690.618
3690.85, 690.24
3711.25, 689.984
3731.91, 689.696
3737.4, 689.624
3756.29, 689.378
3778.84, 689.083
3829.56, 690.08
3847.89, 690.44
3856.6, 690.594
3876.52, 690.946
3891.68, 691.214
3937.75, 692.028
3943.28, 691.934
3967.79, 691.516
4028.7, 690.475
4075.88, 689.669
4092.79, 689.38
4147.28, 690.336
4166.21, 690.668
4214.57, 691.517
4293.87, 717.935
4347.22, 735.704
4368.61, 742.832
4369.04, 742.975
435.797, 740.289
442.642, 742
450.278, 743.909
450.642, 744
450.968, 744.081
454.639, 745
458.633, 746
461.959, 746.833
466.624, 748
473.939, 749.826
474.634, 750
475.332, 750.174
482.633, 752
487.141, 753.127
490.599, 754
494.12, 754.873
498.626, 756
502.131, 756.883
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506.599, 758
513.901, 759.821
514.625, 760
515.336, 760.179
522.606, 762
526.229, 762.906
530.606, 764
538.599, 765.995
538.618, 766
538.622, 766
538.64, 766.005
546.622, 768
553.883, 769.815
554.619, 770
555.355, 770.184
562.605, 772
566.5, 772.974
570.605, 774
574.527, 774.98
578.605, 776
582.554, 776.987
586.606, 778
593.858, 779.811
594.624, 780
595.376, 780.19
602.632, 782
606.678, 783.012
610.632, 784
614.715, 785.021
618.632, 786
622.745, 787.031
626.622, 788
633.831, 789.802
634.622, 790
635.422, 790.2
642.622, 792
646.38, 792.939
650.632, 794
654.898, 795.067
658.632, 796
662.927, 797.076
666.622, 798
673.797, 799.792
674.632, 800
675.475, 800.211
675.482, 800.213
682.633, 802
686.119, 802.872
690.633, 804
694.086, 804.863
698.633, 806
703.206, 807.143
706.633, 808
713.748, 809.779
713.756, 809.781
714.633, 810
715.521, 810.222
715.529, 810.224
722.633, 812
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727.298, 813.169
730.622, 814
735.33, 815.177
738.622, 816
743.363, 817.185
746.622, 818
753.689, 819.767
753.697, 819.769
754.622, 820
755.557, 820.234
755.564, 820.236
762.622, 822
767.408, 823.196
770.622, 824
777.968, 825.837
777.971, 825.837
778.622, 826
779.282, 826.165
786.622, 828
793.638, 829.754
793.646, 829.756
794.622, 830
795.611, 830.247
802.622, 832
808.959, 833.584
810.622, 834
812.332, 834.427
818.622, 836
820.364, 836.436
826.622, 838
833.562, 839.735
834.622, 840
835.724, 840.275
842.622, 842
849.689, 843.767
850.622, 844
851.594, 844.243
858.622, 846
859.638, 846.254
866.622, 848
867.683, 848.265
874.622, 850
881.516, 851.724
882.622, 852
883.778, 852.289
884.667, 852.511
890.622, 854
896.384, 855.44
898.622, 856
905.369, 857.687
906.622, 858
913.267, 859.661
914.622, 860
916.042, 860.355
922.622, 862
924.05, 862.357
930.622, 864
936.682, 865.515
938.622, 866
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945.083, 867.615
945.703, 867.77
946.463, 867.96
946.622, 868
948.807, 868.546
950.282, 868.915
951.413, 869.198
952.09, 869.367
954.622, 870
959.165, 871.136
960.758, 871.534
962.622, 872
965.435, 872.703
970.622, 874
974.464, 874.96
978.622, 876
983.295, 877.168
986.622, 878
987.722, 878.275
989.579, 878.739
989.696, 878.768
990.941, 879.08
994.622, 880
999.548, 881.232
999.665, 881.261
1001.52, 881.725
1002.62, 882
1002.75, 882.031
1003.06, 882.11
1003.09, 882.116
1003.45, 882.208
1010.62, 884
1016.85, 885.557
1018.62, 886
1024.91, 887.573
1026.62, 888
1032.44, 889.455
1032.46, 889.459
1034.62, 890
1036.95, 890.581
1036.96, 890.585
1042.62, 892
1044.19, 892.392
1050.62, 894
1052.12, 894.375
1058.62, 896
1065.26, 897.659
1066.62, 898
1071.96, 899.334
1071.97, 899.337
1074.62, 900
1077.51, 900.722
1077.53, 900.726
1082.62, 902
1089.48, 903.714
1090.62, 904
1097.56, 905.733
1098.62, 906
1105.63, 907.753
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1106.62, 908
1111.23, 909.151
1111.24, 909.155
1114.62, 910
1132.01, 911.739
1134.62, 912
1142.34, 912.771
1154.62, 914
1162.34, 914.771
1174.62, 916
1192.75, 917.813
1194.62, 918
1197.86, 918.324
1201.41, 918.634
1212.31, 919.573
1219.93, 920
1223.74, 920
1239.2, 920
1244.03, 920
1247.58, 920
1263.68, 918.668
1271.3, 918
1275.76, 917.645
1278.49, 917.476
1298.75, 916
1308.11, 915.255
1313.82, 914.902
1326.21, 914
1340.45, 912.866
1349.16, 912.328
1353.66, 912
1372.8, 910.476
1380.25, 910
1385.65, 908.845
1388.91, 908.035
1388.92, 908.035
1389.06, 908
1389.1, 907.991
1397.13, 906
1397.26, 905.969
1405.2, 904
1405.41, 903.947
1413.27, 902
1414.27, 901.754
1414.27, 901.754
1421.35, 900
1427.95, 898.364
1427.95, 898.363
1429.42, 898
1429.87, 897.887
1437.49, 896
1438.02, 895.868
1445.56, 894
1446.17, 893.85
1453.63, 892
1455.65, 891.501
1455.65, 891.5
1457.67, 891
1461.71, 890
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1467.34, 888.591
1467.35, 888.589
1469.71, 888
1470.53, 887.793
1477.71, 886
1478.61, 885.773
1485.71, 884
1489.39, 883.08
1490.59, 882.778
1492.56, 882.287
1493.71, 882
1494.64, 881.766
1495.01, 881.674
1501.71, 880
1508.76, 878.237
1509.71, 878
1515.42, 876.572
1517.71, 876
1524.27, 874.359
1525.71, 874
1533.07, 872.159
1533.71, 872
1533.89, 871.955
1541.71, 870
1547.85, 868.466
1549.71, 868
1549.77, 867.986
1557.71, 866
1565.54, 864.043
1565.71, 864
1566.26, 863.863
1573.71, 862
1577.71, 861
1577.72, 860.999
1581.71, 860
1585.53, 859.045
1585.54, 859.044
1589.71, 858
1591.56, 857.539
1597.71, 856
1599.62, 855.525
1605.71, 854
1607.67, 853.51
1613.72, 852
1618.11, 850.901
1618.12, 850.899
1621.72, 850
1625.17, 849.136
1625.18, 849.135
1629.72, 848
1631.84, 847.469
1637.72, 846
1639.9, 845.455
1645.72, 844
1647.95, 843.442
1653.72, 842
1658.44, 840.82
1658.45, 840.818
1661.72, 840
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1664.88, 839.211
1664.88, 839.209
1669.72, 838
1672.15, 837.393
1677.72, 836
1680.18, 835.385
1685.72, 834
1688.19, 833.383
1693.72, 832
1698.69, 830.759
1701.72, 830
1707.44, 828.57
1709.72, 828
1715.32, 826.602
1717.72, 826
1723.24, 824.622
1725.72, 824
1728.35, 823.345
1733.73, 822
1736.41, 821.33
1741.73, 820
1744.46, 819.317
1749.73, 818
1752.51, 817.305
1757.73, 816
1760.55, 815.294
1765.72, 814
1770.89, 812.708
1773.72, 812
1778.85, 810.716
1781.7, 810
1784.68, 809.261
1789.73, 808
1792.72, 807.252
1797.73, 806
1803.91, 804.456
1805.73, 804
1811.94, 802.447
1813.73, 802
1817.77, 800.99
1817.78, 800.988
1821.73, 800
1825.74, 798.998
1825.75, 798.997
1829.73, 798
1835.99, 796.436
1837.73, 796
1844, 794.433
1845.73, 794
1852.02, 792.43
1853.73, 792
1857.65, 791.022
1857.65, 791.02
1858.87, 790.716
1861.74, 790
1865.84, 788.973
1865.85, 788.971
1869.74, 788
1876.04, 786.424
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1877.74, 786
1879.43, 785.576
1885.74, 784
1887.43, 783.577
1893.72, 782
1897.59, 781.033
1897.6, 781.031
1901.71, 780
1905.83, 778.97
1905.84, 778.969
1909.7, 778
1911.41, 777.573
1917.72, 776
1924.02, 774.424
1925.72, 774
1932, 772.424
1933.69, 772
1937.57, 771.035
1937.58, 771.034
1941.71, 770
1945.85, 768.964
1945.86, 768.963
1949.7, 768
1956.05, 766.417
1957.71, 766
1959.39, 765.582
1965.72, 764
1967.39, 763.583
1973.7, 762
1977.57, 761.034
1977.58, 761.033
1981.71, 760
1985.9, 758.959
1985.9, 758.958
1989.74, 758
1991.4, 757.584
1997.72, 756
1999.4, 755.58
2005.72, 754
2007.48, 753.558
2013.7, 752
2017.55, 751.04
2017.56, 751.039
2021.71, 750
2025.87, 748.959
2025.88, 748.958
2029.73, 748
2032.55, 747.298
2037.73, 746
2040.08, 745.405
2041.91, 744.8
2060.85, 738.545
2075.51, 733.686
2122.09, 718.246
2127.47, 716.441
2149.16, 709.179
2175.38, 700.392
2176.55, 700
2195.21, 693.791
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2195.27, 693.772
2195.49, 693.776
2195.5, 693.776
2195.59, 693.778
2208.3, 694
2235.83, 694.482
2276.51, 695.194
2295.76, 695.531
2313.04, 695.833
2322.59, 696
2366.91, 696.776
2387.58, 696.422
2475.13, 694.921
2521.93, 694.112
2580.01, 695.119
2599.02, 695.449
2655.66, 696.431
2676.93, 696.8
2698.12, 696.433
2756.78, 695.419
2775.37, 695.097
2824.98, 694.239
2831.93, 694.119
2870.81, 694.793
2896.34, 695.236
2908.97, 695.455
2965.96, 696.443
2986.93, 696.807
3005.86, 696.479
3026.7, 696.119
3084.07, 695.126
3141.93, 694.125
3160.86, 694.454
3218.92, 695.461
3276.16, 696.453
3296.93, 696.814
3315.7, 696.489
3373.9, 695.482
3431.21, 694.491
3451.93, 694.132
3472.59, 694.49
3501.92, 694.999
3532.41, 695.598
3555.9, 696.059
3592.57, 696.784
3608.3, 697.095
3613.84, 697.204
3660.7, 696.618
3690.91, 696.239
3711.25, 695.984
3731.91, 695.696
3736.97, 695.63
3774.17, 695.144
3778.84, 695.083
3829.52, 696.079
3847.89, 696.44
3856.62, 696.594
3891.54, 697.211
3937.75, 698.028
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3943.28, 697.934
3967.87, 697.514
4028.8, 696.473
4092.79, 695.38
4147.28, 696.336
4168.34, 696.706
4213.55, 697.499
4302.23, 727.041
4347.22, 741.988
4350.55, 743.096
4352.88, 743.177
4354.12, 743.273

Material Boundary

2041.9, 738.472
2041.91, 743.585
2041.91, 743.743
2041.91, 744.8
425.659, 739.946
435.798, 740.139
440.577, 740.139
447.422, 737.858
449.985, 737.003
453.422, 735.858
454.591, 735.468
456.865, 734.711
459.427, 733.858
461.976, 733.009
465.456, 731.85
465.458, 731.85
470.521, 730.164
477.448, 727.858
479.983, 727.014
483.458, 725.858
485.987, 725.016
489.466, 723.858
493.653, 722.465
495.477, 721.858
499.113, 720.647
507.488, 717.858
509.297, 717.255
513.496, 715.858
515.3, 715.257
519.504, 713.858
521.302, 713.259
525.512, 711.858
529.115, 710.665
537.702, 707.858
539.778, 707.159
543.543, 705.858
545.647, 705.157
549.551, 703.858
551.659, 703.156
555.559, 701.858
560.487, 700.217
567.567, 697.858
570.023, 697.04
573.575, 695.858
577.645, 694.503
579.583, 693.858
583.665, 692.499
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583.665, 692.499
585.591, 691.858
594.504, 688.891
597.607, 687.858
599.524, 687.22
603.615, 685.858
608.082, 684.371
609.646, 683.85
618.235, 683.85
628.13, 684.091
628.178, 684.092
700.517, 685.85
768.454, 687.503
835.532, 685.85
874.622, 685.85
885.02, 685.85
885.832, 685.85
914.495, 683.906
914.51, 683.906
916.779, 683.85
918.713, 683.802
920.674, 683.85
922.866, 683.908
931.367, 684.283
933.965, 684.774
944.296, 685.852
947.104, 686.704
951.924, 687.855
965.176, 691.463
966.683, 691.855
967.099, 691.971
971.652, 693.14
974.487, 693.776
974.873, 693.853
982.574, 695.544
984.171, 695.853
990.856, 697.286
993.882, 697.853
1011.99, 701.525
1013.65, 701.853
1014.51, 702.036
1029.05, 703.851
1036.5, 704.995
1049.44, 705.85
1054.52, 706.275
1060.93, 706.645
1067.29, 706.708
1069.81, 706.712
1084.54, 705.85
1094.28, 705.366
1105.88, 703.851
1109.29, 703.506
1114.6, 702.815
1116.78, 702.531
1119.83, 701.979
1120.42, 701.853
1128.56, 700.313
1130.66, 699.853
1136.57, 698.657
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Material Boundary

1140.32, 697.853
1147.12, 696.481
1150.07, 695.853
1152.31, 695.44
1158.71, 693.855
1164.44, 692.366
1180.86, 692.008
1199.19, 691.85
1219.92, 691.671
1247.58, 691.38
1274.37, 691.85
1354.83, 693.26
1380.25, 692.742
1449.64, 691.85
1461.71, 691.85
1495.01, 691.85
1500.47, 691.85
1516.31, 691.127
1637.27, 689.85
1692.85, 689.85
1719.06, 688.987
1781.17, 688.246
1807.13, 687.85
1816.05, 687.85
1826.74, 687.85
1846.44, 687.02
1850.04, 685.858
1854.98, 684.136
1855.83, 683.85
1856.55, 683.85
1858.87, 683.85
1862.03, 683.85
1866.66, 685.364
1867.48, 685.63
1868.16, 685.858
1868.45, 685.959
1874.49, 687.85
1874.5, 687.85
1875.84, 688.298
1880.52, 689.85
1880.56, 689.85
1881.9, 690.297
1886.58, 691.858
1891.28, 693.421
1892.59, 693.858
1893.82, 694.286
1893.87, 694.286
1898.59, 695.858
1899.82, 696.284
1899.86, 696.284
1904.59, 697.858
1905.81, 698.283
1905.86, 698.283
1910.59, 699.858
1911.81, 700.281
1911.86, 700.281
1916.59, 701.858
1917.8, 702.279
1917.85, 702.279
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1922.59, 703.858
1923.8, 704.278
1923.85, 704.278
1928.59, 705.858
1929.79, 706.276
1929.84, 706.276
1934.59, 707.858
1935.79, 708.275
1935.84, 708.275
1940.59, 709.858
1941.79, 710.273
1941.84, 710.273
1946.59, 711.858
1947.78, 712.272
1947.83, 712.272
1952.59, 713.858
1953.78, 714.27
1953.83, 714.27
1958.59, 715.858
1959.78, 716.269
1959.82, 716.269
1964.59, 717.858
1965.78, 718.267
1965.82, 718.267
1970.59, 719.858
1971.78, 720.266
1971.81, 720.266
1976.59, 721.858
1977.78, 722.264
1977.81, 722.264
1982.59, 723.858
1987.36, 725.447
1988.54, 725.85
1988.57, 725.85
1993.36, 727.448
1994.54, 727.85
1994.57, 727.85
1995.77, 728.26
1995.8, 728.26
2000.59, 729.858
2001.77, 730.258
2001.79, 730.258
2006.59, 731.858
2007.76, 732.256
2007.79, 732.256
2012.59, 733.858
2013.76, 734.255
2013.79, 734.255
2018.59, 735.858
2019.75, 736.253
2019.78, 736.253
2024.59, 737.858
2025.75, 738.252
2025.78, 738.252
2030.6, 739.858
2031.77, 740.258
2036.57, 741.858
2041.91, 743.585
2059.95, 737.591
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2072.84, 733.29
2127.43, 715.114
2173.33, 699.858
2195, 692.649
2195.09, 692.619
2195.24, 692.621
2195.59, 692.628
2366.91, 695.626
2388.56, 695.255
2447.68, 694.242
2475.12, 693.771
2503.22, 693.285
2521.93, 692.962
2580.02, 693.969
2600.94, 694.332
2620.04, 694.663
2676.93, 695.65
2698.12, 695.283
2754.86, 694.302
2812.83, 693.299
2824.98, 693.089
2831.93, 692.969
2851.01, 693.299
2908.98, 694.305
2965.96, 695.293
2986.93, 695.657
3007.83, 695.295
3064.91, 694.308
3122.94, 693.304
3141.93, 692.975
3160.86, 693.304
3218.93, 694.311
3276.17, 695.303
3296.93, 695.663
3317.62, 695.306
3374.97, 694.314
3433.1, 693.308
3451.93, 692.982
3470.71, 693.308
3501.92, 693.849
3529.72, 694.395
3555.9, 694.909
3593.09, 695.644
3608.3, 695.945
3613.84, 696.054
3660.7, 695.468
3690.86, 695.09
3711.25, 694.834
3731.91, 694.546
3737.39, 694.474
3756.25, 694.228
3778.84, 693.933
3829.53, 694.929
3847.89, 695.29
3856.62, 695.444
3876.56, 695.797
3891.57, 696.062
3937.75, 696.878
3943.28, 696.784
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3967.86, 696.365
4028.78, 695.324
4075.88, 694.519
4092.79, 694.23
4147.28, 695.186
4168.47, 695.558
4213.74, 696.352
4287.8, 721.022
4347.26, 740.829
4354.15, 743.122
4363.81, 742.905
4368.61, 742.832
440.602, 740.289
443.602, 740.289
447.47, 739
450.033, 738.146
453.47, 737
454.639, 736.61
456.913, 735.853
459.474, 735
462.023, 734.151
465.481, 733
465.482, 733
470.568, 731.307
477.496, 729
480.031, 728.156
483.505, 727
486.035, 726.158
489.513, 725
493.701, 723.607
495.524, 723
499.16, 721.79
507.535, 719
509.344, 718.398
513.543, 717
515.347, 716.4
519.551, 715
521.35, 714.401
525.559, 713
529.162, 711.807
537.749, 709
539.827, 708.301
543.591, 707
545.694, 706.3
549.599, 705
551.706, 704.298
555.606, 703
560.534, 701.359
567.615, 699
570.071, 698.182
573.623, 697
577.692, 695.645
579.631, 695
583.706, 693.643
583.706, 693.643
585.639, 693
594.551, 690.033
597.655, 689
599.571, 688.362
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603.662, 687
608.129, 685.513
609.67, 685
618.233, 685
628.127, 685.241
628.175, 685.242
700.514, 687
768.454, 688.654
835.534, 687
874.622, 687
885.02, 687
885.837, 687
914.501, 685.056
914.512, 685.056
916.783, 685
918.713, 684.952
920.67, 685
922.861, 685.058
931.35, 685.433
933.943, 685.923
944.266, 687
947.065, 687.849
951.886, 689
965.137, 692.608
966.644, 693
967.06, 693.116
971.617, 694.286
974.456, 694.923
974.842, 695
982.543, 696.691
984.141, 697
990.827, 698.433
993.853, 699
1011.96, 702.672
1013.62, 703
1014.48, 703.184
1029.03, 705
1036.48, 706.144
1049.43, 707
1054.51, 707.425
1060.93, 707.795
1067.29, 707.858
1069.81, 707.862
1084.55, 707
1094.3, 706.515
1105.9, 705
1109.31, 704.655
1114.62, 703.964
1116.8, 703.68
1119.86, 703.126
1120.45, 703
1128.59, 701.46
1130.69, 701
1136.6, 699.804
1140.35, 699
1147.15, 697.628
1150.1, 697
1152.34, 696.587
1158.74, 695
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1164.46, 693.516
1180.87, 693.158
1199.19, 693
1219.93, 692.821
1247.58, 692.53
1274.37, 693
1354.83, 694.411
1380.25, 693.892
1449.64, 693
1461.71, 693
1495.01, 693
1500.48, 693
1516.31, 692.277
1637.28, 691
1692.86, 691
1719.06, 690.137
1781.17, 689.396
1807.13, 689
1816.05, 689
1826.74, 689
1846.47, 688.169
1868.81, 687.228
1874.47, 689
1874.47, 689
1875.79, 689.44
1880.49, 691
1880.54, 691
1881.86, 691.439
1886.54, 693
1891.23, 694.563
1892.54, 695
1893.8, 695.436
1893.84, 695.436
1898.54, 697
1899.79, 697.434
1899.84, 697.434
1904.54, 699
1905.79, 699.433
1905.84, 699.433
1910.54, 701
1911.78, 701.431
1911.83, 701.431
1916.54, 703
1917.78, 703.43
1917.83, 703.429
1922.54, 705
1923.77, 705.428
1923.82, 705.428
1928.54, 707
1929.77, 707.426
1929.82, 707.426
1934.54, 709
1935.76, 709.425
1935.82, 709.425
1940.54, 711
1941.76, 711.423
1941.81, 711.423
1946.54, 713
1947.76, 713.422
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1947.81, 713.422
1952.54, 715
1953.76, 715.42
1953.8, 715.42
1958.54, 717
1959.76, 717.419
1959.8, 717.419
1964.54, 719
1965.76, 719.417
1965.79, 719.417
1970.54, 721
1971.76, 721.416
1971.79, 721.416
1976.54, 723
1977.76, 723.414
1977.79, 723.414
1982.54, 725
1987.31, 726.589
1988.52, 727
1988.54, 727
1993.32, 728.59
1994.52, 729
1994.54, 729
1995.75, 729.41
1995.77, 729.41
2000.55, 731
2001.74, 731.408
2001.77, 731.408
2006.55, 733
2007.74, 733.406
2007.77, 733.406
2012.55, 735
2013.73, 735.405
2013.76, 735.405
2018.55, 737
2019.73, 737.403
2019.76, 737.403
2024.55, 739
2025.72, 739.402
2025.75, 739.402
2030.55, 741
2031.73, 741.4
2036.53, 743
2041.91, 744.8
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Material Boundary

1457.67, 891
1495.01, 891
1616.33, 891
1858.87, 891
2127.47, 891
2141.81, 891
2181.65, 891
2195.59, 891
2234.57, 891
2475.13, 891
2486.56, 891
2956.54, 891
3093.33, 890.755
3324.02, 890.343
3501.89, 889.208
3555.79, 889
3608.11, 887.004
3660.51, 885.004
3710.91, 883.01
3711.85, 882.919
3731.43, 881.023
3735.61, 880.625
3741.94, 880.022
3742.25, 879.993
3742.58, 879.961
3752.81, 878.988
3762.96, 878.022
3773.92, 876.98
3783.98, 876.022
3795.35, 874.94
3804.99, 874.022
3816.83, 872.896
3826.02, 872.022
3838.05, 870.897
3847.04, 870.057
3861.26, 866.502
3886.68, 860.149
3906.63, 855.161
3926.68, 850.149
3942.07, 846.303
4033.69, 823.397
4146.07, 795.303
4306.68, 755.149
4332.29, 748.731
4346, 745.303
4352.73, 743.621
4354.12, 743.273
426.87, 740.119
442.157, 743.94
449.793, 745.849
450.157, 745.94
450.483, 746.022
454.153, 746.94
458.147, 747.94
461.473, 748.773
466.139, 749.94
473.455, 751.767
474.149, 751.941
474.848, 752.114
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482.148, 753.94
486.653, 755.067
490.114, 755.94
493.637, 756.814
498.139, 757.94
501.644, 758.823
506.113, 759.94
513.419, 761.762
514.14, 761.94
514.848, 762.119
522.12, 763.94
525.743, 764.846
530.121, 765.94
538.115, 767.936
538.372, 768
538.376, 768
546.137, 769.94
553.397, 771.755
554.133, 771.94
554.87, 772.124
562.119, 773.94
566.015, 774.914
570.12, 775.94
574.042, 776.921
578.12, 777.94
582.069, 778.927
586.121, 779.94
593.377, 781.753
594.14, 781.941
594.889, 782.13
602.147, 783.941
606.193, 784.952
610.147, 785.94
614.23, 786.961
618.147, 787.94
622.259, 788.971
626.137, 789.94
633.346, 791.743
634.137, 791.94
634.937, 792.14
642.137, 793.94
645.894, 794.88
650.148, 795.941
654.413, 797.007
658.147, 797.94
662.44, 799.016
666.137, 799.94
673.312, 801.732
674.148, 801.941
674.99, 802.151
674.997, 802.153
682.148, 803.94
685.634, 804.812
690.148, 805.94
693.601, 806.804
698.148, 807.94
702.721, 809.084
706.148, 809.94
713.263, 811.719
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713.271, 811.721
714.148, 811.94
715.036, 812.162
715.044, 812.164
722.148, 813.94
726.812, 815.109
730.137, 815.94
734.845, 817.117
738.137, 817.94
742.878, 819.125
746.137, 819.94
753.204, 821.707
753.211, 821.709
754.137, 821.94
755.071, 822.174
755.079, 822.176
762.137, 823.94
766.923, 825.137
770.137, 825.94
777.722, 827.837
777.725, 827.837
778.137, 827.94
778.797, 828.105
786.137, 829.94
793.153, 831.694
793.161, 831.696
794.137, 831.94
795.126, 832.187
802.137, 833.94
808.474, 835.525
810.137, 835.94
811.847, 836.368
818.137, 837.94
819.879, 838.376
826.137, 839.94
833.077, 841.675
834.137, 841.94
835.239, 842.216
842.137, 843.94
849.204, 845.707
850.137, 845.94
851.109, 846.183
858.137, 847.94
859.153, 848.194
866.137, 849.94
867.198, 850.205
874.137, 851.94
881.031, 853.664
882.137, 853.94
883.293, 854.229
884.182, 854.452
890.137, 855.94
895.898, 857.381
898.137, 857.94
904.884, 859.627
906.137, 859.94
912.782, 861.602
914.137, 861.94
915.557, 862.295
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Material Boundary

922.137, 863.94
923.565, 864.297
930.137, 865.94
936.197, 867.455
938.137, 867.94
944.598, 869.556
945.218, 869.71
945.978, 869.9
946.137, 869.94
948.322, 870.486
949.797, 870.855
950.928, 871.138
951.605, 871.307
954.137, 871.94
958.68, 873.076
960.273, 873.474
962.137, 873.94
964.95, 874.643
970.137, 875.94
973.979, 876.901
978.137, 877.94
982.81, 879.109
986.137, 879.94
987.237, 880.215
989.094, 880.68
989.211, 880.709
990.456, 881.02
994.137, 881.94
999.063, 883.172
999.18, 883.201
1001.04, 883.665
1002.14, 883.94
1002.26, 883.971
1002.58, 884.05
1002.6, 884.057
1002.97, 884.148
1010.14, 885.94
1016.36, 887.497
1018.14, 887.94
1024.43, 889.513
1026.14, 889.94
1031.96, 891.396
1031.97, 891.399
1034.14, 891.94
1036.46, 892.522
1036.48, 892.525
1042.14, 893.94
1043.71, 894.333
1050.14, 895.94
1051.64, 896.316
1058.14, 897.94
1064.77, 899.599
1066.14, 899.94
1071.47, 901.274
1071.49, 901.277
1074.14, 901.94
1077.03, 902.663
1077.04, 902.666
1082.14, 903.94
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1088.99, 905.655
1090.14, 905.94
1097.07, 907.674
1098.14, 907.94
1105.15, 909.693
1106.14, 909.94
1110.74, 911.092
1110.76, 911.095
1114.28, 911.976
1131.82, 913.729
1134.42, 913.99
1142.14, 914.761
1154.42, 915.99
1162.14, 916.761
1174.42, 917.99
1192.55, 919.803
1194.42, 919.99
1197.67, 920.315
1201.24, 920.626
1212.17, 921.569
1219.87, 922
1223.74, 922
1239.2, 922
1244.03, 922
1247.67, 922
1263.85, 920.661
1271.47, 919.993
1275.9, 919.64
1278.62, 919.472
1298.9, 917.994
1308.25, 917.25
1313.96, 916.898
1326.36, 915.994
1340.59, 914.861
1349.3, 914.323
1353.81, 913.994
1372.94, 912.471
1380.52, 911.987
1386.1, 910.794
1389.4, 909.977
1389.4, 909.977
1389.54, 909.941
1389.58, 909.932
1397.61, 907.941
1397.74, 907.91
1405.68, 905.941
1405.89, 905.889
1413.75, 903.941
1414.75, 903.696
1414.75, 903.695
1421.83, 901.941
1428.43, 900.306
1428.43, 900.305
1429.9, 899.941
1430.35, 899.828
1437.97, 897.941
1438.5, 897.809
1446.04, 895.941
1446.65, 895.791
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1454.11, 893.941
1456.13, 893.442
1456.13, 893.441
1457.91, 893
1495.01, 893
1616.33, 893
1858.87, 893
2127.47, 893
2141.81, 893
2181.65, 893
2195.59, 893
2234.57, 893
2475.13, 893
2486.56, 893
2956.54, 893
3093.33, 892.755
3324.03, 892.343
3501.9, 891.208
3555.83, 891
3608.19, 889.002
3660.59, 887.002
3711.05, 885.006
3712.04, 884.91
3731.62, 883.014
3735.8, 882.616
3742.13, 882.013
3742.44, 881.984
3742.77, 881.952
3753, 880.979
3763.15, 880.013
3774.11, 878.971
3784.17, 878.013
3795.54, 876.931
3805.18, 876.013
3817.02, 874.887
3826.2, 874.013
3838.24, 872.889
3847.38, 872.034
3861.75, 868.443
3887.16, 862.09
3907.12, 857.102
3927.17, 852.09
3942.55, 848.243
4034.18, 825.338
4146.55, 797.243
4307.17, 757.09
4332.78, 750.671
4346.49, 747.243
4353.22, 745.561
4353.3, 745.541
4360.73, 743.124
426.201, 740.106
442.121, 744.086
449.756, 745.995
450.121, 746.086
450.446, 746.167
454.117, 747.086
458.111, 748.086
461.436, 748.919
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466.102, 750.086
473.419, 751.912
474.113, 752.086
474.811, 752.26
482.112, 754.086
486.617, 755.213
490.077, 756.086
493.601, 756.959
498.102, 758.085
501.607, 758.968
506.077, 760.086
513.383, 761.907
514.104, 762.086
514.812, 762.264
522.084, 764.086
525.707, 764.991
530.085, 766.086
538.079, 768.081
538.353, 768.15
538.357, 768.15
546.101, 770.086
553.36, 771.901
554.096, 772.086
554.833, 772.27
562.083, 774.086
565.979, 775.06
570.084, 776.086
574.006, 777.066
578.084, 778.086
582.033, 779.073
586.085, 780.086
593.341, 781.898
594.104, 782.086
594.853, 782.275
602.111, 784.086
606.157, 785.097
610.11, 786.086
614.194, 787.107
618.11, 788.086
622.223, 789.116
626.101, 790.086
633.31, 791.888
634.101, 792.086
634.901, 792.286
642.101, 794.086
645.858, 795.025
650.112, 796.086
654.377, 797.152
658.111, 798.086
662.404, 799.162
666.101, 800.086
673.276, 801.878
674.112, 802.086
674.953, 802.296
674.961, 802.298
682.111, 804.086
685.598, 804.957
690.111, 806.086
693.564, 806.949
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698.111, 808.086
702.685, 809.229
706.111, 810.086
713.227, 811.865
713.234, 811.867
714.111, 812.086
714.999, 812.308
715.007, 812.31
722.112, 814.086
726.775, 815.254
730.101, 816.086
734.809, 817.263
738.101, 818.086
742.842, 819.271
746.101, 820.086
753.167, 821.852
753.175, 821.854
754.101, 822.086
755.035, 822.319
755.043, 822.321
762.101, 824.086
766.886, 825.282
770.101, 826.086
777.704, 827.987
777.707, 827.987
778.101, 828.086
778.761, 828.251
786.101, 830.086
793.117, 831.84
793.125, 831.842
794.101, 832.086
795.089, 832.333
802.101, 834.086
808.438, 835.67
810.101, 836.086
811.81, 836.513
818.101, 838.086
819.843, 838.521
826.101, 840.086
833.041, 841.821
834.101, 842.086
835.202, 842.361
842.101, 844.086
849.167, 845.852
850.101, 846.086
851.073, 846.329
858.101, 848.086
859.116, 848.34
866.101, 850.086
867.161, 850.351
874.101, 852.086
880.995, 853.809
882.101, 854.086
883.256, 854.375
884.146, 854.597
890.101, 856.086
895.862, 857.526
898.101, 858.086
904.848, 859.773
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906.101, 860.086
912.746, 861.747
914.101, 862.086
915.521, 862.441
922.101, 864.086
923.528, 864.443
930.101, 866.086
936.16, 867.601
938.101, 868.086
944.562, 869.701
945.181, 869.856
945.941, 870.046
946.101, 870.086
948.285, 870.632
949.761, 871.001
950.891, 871.283
951.569, 871.453
954.101, 872.086
958.644, 873.222
960.237, 873.62
962.101, 874.086
964.913, 874.789
970.101, 876.086
973.942, 877.046
978.101, 878.086
982.774, 879.254
986.101, 880.086
987.201, 880.361
989.058, 880.825
989.174, 880.854
990.419, 881.165
994.101, 882.086
999.027, 883.317
999.144, 883.347
1001, 883.811
1002.1, 884.086
1002.22, 884.117
1002.54, 884.195
1002.57, 884.202
1002.93, 884.294
1010.1, 886.086
1016.33, 887.642
1018.1, 888.086
1024.39, 889.659
1026.1, 890.086
1031.92, 891.541
1031.94, 891.544
1034.1, 892.086
1036.43, 892.667
1036.44, 892.671
1042.1, 894.086
1043.67, 894.478
1050.1, 896.086
1051.6, 896.461
1058.1, 898.086
1064.74, 899.745
1066.1, 900.086
1071.43, 901.419
1071.45, 901.423
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1074.1, 902.086
1076.99, 902.808
1077.01, 902.812
1082.1, 904.086
1088.96, 905.8
1090.1, 906.086
1097.03, 907.819
1098.1, 908.086
1105.11, 909.839
1106.1, 910.086
1110.71, 911.237
1110.72, 911.241
1114.25, 912.124
1131.8, 913.879
1134.41, 914.139
1142.12, 914.911
1154.41, 916.139
1162.12, 916.911
1174.41, 918.139
1192.53, 919.952
1194.41, 920.139
1197.66, 920.465
1201.22, 920.776
1212.16, 921.718
1219.87, 922.15
1223.74, 922.15
1239.2, 922.15
1244.03, 922.15
1247.67, 922.15
1263.87, 920.811
1271.48, 920.143
1275.91, 919.79
1278.63, 919.622
1298.92, 918.144
1308.26, 917.4
1313.97, 917.047
1326.37, 916.144
1340.6, 915.011
1349.31, 914.473
1353.82, 914.144
1372.95, 912.621
1380.54, 912.136
1386.13, 910.94
1389.43, 910.122
1389.43, 910.122
1389.57, 910.087
1389.61, 910.077
1397.65, 908.087
1397.77, 908.056
1405.72, 906.087
1405.93, 906.034
1413.79, 904.087
1414.78, 903.841
1414.79, 903.84
1421.86, 902.087
1428.46, 900.451
1428.47, 900.45
1429.93, 900.087
1430.39, 899.974
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1438.01, 898.087
1438.54, 897.955
1446.08, 896.087
1446.69, 895.936
1454.15, 894.087
1456.17, 893.588
1456.17, 893.587
1457.93, 893.15
1495.01, 893.15
1616.33, 893.15
1858.87, 893.15
2127.47, 893.15
2141.81, 893.15
2181.65, 893.15
2195.59, 893.15
2234.57, 893.15
2475.13, 893.15
2486.56, 893.15
2956.54, 893.15
3093.33, 892.905
3324.03, 892.493
3501.9, 891.358
3555.84, 891.15
3608.19, 889.152
3660.59, 887.152
3711.06, 885.155
3712.05, 885.059
3731.64, 883.163
3735.81, 882.765
3742.15, 882.163
3742.45, 882.134
3742.79, 882.102
3753.01, 881.129
3763.16, 880.163
3774.12, 879.12
3784.18, 878.163
3795.56, 877.08
3805.2, 876.163
3817.03, 875.037
3826.22, 874.163
3838.25, 873.038
3847.41, 872.183
3861.79, 868.588
3887.2, 862.235
3907.15, 857.247
3927.2, 852.235
3942.59, 848.389
4034.21, 825.483
4146.59, 797.389
4307.21, 757.235
4332.82, 750.816
4346.52, 747.389
4353.25, 745.706
4353.34, 745.686
4361.26, 743.112

Material Boundary
4447.57, 739.873
4456.92, 738
4461.97, 736.994
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Material Boundary
4484.34, 732.521
4486.94, 732

Scenario-based Entities

Type Coordinates (x,y) Seismic
-9e-16, 723.896
0.809461, 723.908
1.15168, 723.913
1.45658, 723.917
1.93345, 723.924
4.30816, 723.96
12.6281, 724.084
24.2881, 724.257
113.381, 725.584
150.125, 726.131
251.754, 727.644
262.684, 727.807
264.857, 727.839
267.412, 727.877
267.74, 727.882
267.83, 727.883
268.093, 727.885
268.368, 727.882
269.061, 727.877
272.624, 727.847
281.529, 727.773
284.508, 727.748
284.959, 727.743
286.557, 727.708
289.734, 727.637
295.936, 727.498
301.316, 727.378
309.904, 727.186
313.768, 727.1
314.73, 727
317.794, 727
322.428, 727
327.892, 727
334.438, 727
352.838, 735.003
356.385, 735.013
366.425, 735.2
372.719, 735.318
379.181, 735.415
391.383, 735.573
399.078, 735.005
407.323, 734.789
412.029, 734.347
439.628, 735.289
488.131, 719.138
522.779, 707.602
608.698, 679
618.307, 679
629.067, 679.262
642.777, 679.595
647.559, 679.711
660.405, 680.023
675.999, 680.402

Wadsworth Till

Assigned to:
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689.108, 680.721
700.659, 681.002
711.292, 681.261
721.531, 681.51
724.458, 681.581
731.21, 681.745
742.989, 682.032
746.542, 682.118
760.228, 682.452
768.453, 682.652
775.361, 682.481
785.608, 682.229
792.858, 682.05
834.445, 681.025
836.108, 681
839.229, 681
842.442, 681
846.403, 681
851.249, 681
853.768, 681
858.565, 681
861.768, 681
864.838, 681
868.722, 681
876.123, 681
879.684, 681
882.824, 681
885.634, 681
888.824, 680.784
905.654, 679.642
913.684, 679.098
914.27, 679.058
916.598, 679.003
918.712, 678.951
920.654, 678.998
921.208, 679.012
921.899, 679.03
923.072, 679.061
924.878, 679.141
925.393, 679.164
926.99, 679.234
928.274, 679.291
929.213, 679.332
930.561, 679.392
932.042, 679.457
934.813, 679.981
940.841, 680.61
945.459, 681.092
948.634, 682.055
953.372, 683.186
964.682, 686.266
968.611, 687.32
970.51, 687.807
973.537, 688.568
983.137, 690.678
992.201, 692.586
995.001, 693.111
1005.88, 695.316
1015.48, 697.262
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Water Table

1026.16, 698.595
1029.95, 699.071
1037.13, 700.174
1049.53, 700.993
1053.89, 701.352
1060.67, 701.77
1068.84, 701.86
1069.64, 701.862
1072.74, 701.68
1077.4, 701.408
1085.39, 700.951
1093.76, 700.535
1103.93, 699.206
1105.21, 699.039
1108.51, 698.705
1108.62, 698.694
1115.88, 697.749
1119.27, 697.117
1126.35, 695.778
1134.85, 694.035
1143.12, 692.32
1144.75, 691.993
1145.42, 691.857
1146.43, 691.649
1147.98, 691.316
1148.3, 691.248
1149.18, 691.068
1151.08, 690.719
1156.36, 689.409
1157.27, 689.184
1163.63, 687.532
1180.77, 687.159
1199.14, 687
1219.87, 686.821
1247.6, 686.53
1274.47, 687.001
1354.82, 688.409
1380.15, 687.893
1449.6, 687
1461.71, 687
1495.01, 687
1500.34, 687
1516.14, 686.278
1637.24, 685
1692.76, 685
1718.93, 684.138
1781.09, 683.397
1807.08, 683
1816.05, 683
1826.62, 683
1845.4, 682.209
1854.88, 679
1862.97, 679
1893.13, 688.871
1989.22, 720.9
2041.9, 738.472
2194.18, 687.752
2229.99, 688.38
2366.91, 690.776
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2388.53, 690.405
2447.68, 689.392
2475.13, 688.921
2503.25, 688.435
2521.93, 688.112
2580.04, 689.12
2600.94, 689.482
2620.01, 689.813
2676.93, 690.8
2698.09, 690.434
2754.87, 689.452
2812.87, 688.448
2824.98, 688.239
2831.93, 688.119
2850.97, 688.449
2908.97, 689.455
2965.99, 690.443
2986.93, 690.807
3007.8, 690.446
3064.92, 689.458
3122.98, 688.453
3141.93, 688.125
3160.82, 688.453
3218.92, 689.461
3276.19, 690.454
3296.93, 690.814
3317.6, 690.456
3374.97, 689.464
3433.13, 688.457
3451.93, 688.132
3470.67, 688.457
3501.92, 688.999
3529.71, 689.545
3555.9, 690.059
3593.11, 690.795
3608.3, 691.095
3613.84, 691.204
3660.7, 690.618
3690.85, 690.24
3711.25, 689.984
3731.91, 689.696
3737.4, 689.624
3756.29, 689.378
3778.84, 689.083
3829.56, 690.08
3847.89, 690.44
3856.6, 690.594
3876.52, 690.946
3891.68, 691.214
3937.75, 692.028
3943.28, 691.934
3967.79, 691.516
4028.7, 690.475
4075.88, 689.669
4092.79, 689.38
4147.28, 690.336
4166.21, 690.668
4214.57, 691.517
4293.87, 717.935
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4347.22, 735.704
4355, 738.297
4369.59, 738.142
4375.46, 736.173
4379.34, 734.899
4386.69, 734.881
4390.98, 734.901
4397.07, 736.947
4400, 737.917
4410.58, 738.104
4428.73, 738.546
4430.97, 738.097
4441.29, 736.032
4446.59, 734.97
4455.94, 733.097
4460.99, 732.09
4463.46, 731.597
4465.14, 731.261
4465.96, 731.097
4472.68, 729.754
4475.95, 729.1
4478.43, 728.588
4481.38, 728
4481.45, 728
4483.36, 727.618
4485.96, 727.097
4490.7, 726.149
4495.96, 725.097
4497.12, 724.865
4498.46, 724.597
4499.81, 724.327
4500.96, 724.097
4503.69, 723.551
4505.51, 723.187
4506.46, 722.809
4508.48, 722
4513.9, 722
4516.95, 722
4519.28, 721.534
4521.95, 721
4656.84, 721
4685.73, 721
4711.04, 721
4713.3, 721.452
4716.04, 722
4718.38, 722
4724.51, 722
4726.29, 722.711
4727.48, 723.187
4728.79, 723.45
4732.03, 724.097
4732.91, 724.274
4734.53, 724.597
4735.41, 724.773
4737.03, 725.097
4740.55, 725.801
4747.03, 727.097
4748.79, 727.448
4752.03, 728.097
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4753.78, 728.448
4757.03, 729.097
4760.53, 729.797
4763.5, 730.39
4767.03, 731.097
4767.91, 731.272
4769.54, 731.598
4771.42, 731.978
4774.43, 732.582
4776.5, 733
4776.53, 733
4784.64, 734.61
4786.11, 734.902
4786.67, 735.014
4787.93, 735.263
4795.37, 736.738
4795.62, 736.787
4796.96, 737.054
5009.05, 737.054

435.797, 740.289
443.602, 740.289
447.47, 739
450.033, 738.146
453.47, 737
454.639, 736.61
456.913, 735.853
459.474, 735
462.023, 734.151
465.481, 733
465.482, 733
470.568, 731.307
477.496, 729
480.031, 728.156
483.505, 727
486.035, 726.158
489.513, 725
493.701, 723.607
495.524, 723
499.16, 721.79
507.535, 719
509.344, 718.398
513.543, 717
515.347, 716.4
519.551, 715
521.35, 714.401
525.559, 713
529.162, 711.807
537.749, 709
539.827, 708.301
543.591, 707
545.694, 706.3
549.599, 705
551.706, 704.298
555.606, 703
560.534, 701.359
567.615, 699
570.071, 698.182
573.623, 697

Low Permeable 
Earth Liner

Bottom Liner 
Critical 
Interface - 
Base and 
Sideslopes

LCS Granular 
Drainage Layer

Assigned to:
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577.692, 695.645
579.631, 695
583.706, 693.643
583.706, 693.643
585.639, 693
594.551, 690.033
597.655, 689
599.571, 688.362
603.662, 687
608.129, 685.513
609.67, 685
618.233, 685
628.127, 685.241
628.175, 685.242
700.514, 687
768.454, 688.654
835.534, 687
874.622, 687
885.02, 687
885.837, 687
914.501, 685.056
914.512, 685.056
916.783, 685
918.713, 684.952
920.67, 685
922.861, 685.058
931.35, 685.433
933.943, 685.923
944.266, 687
947.065, 687.849
951.886, 689
965.137, 692.608
966.644, 693
967.06, 693.116
971.617, 694.286
974.456, 694.923
974.842, 695
982.543, 696.691
984.141, 697
990.827, 698.433
993.853, 699
1011.96, 702.672
1013.62, 703
1014.48, 703.184
1029.03, 705
1036.48, 706.144
1049.43, 707
1054.51, 707.425
1060.93, 707.795
1067.29, 707.858
1069.81, 707.862
1084.55, 707
1094.3, 706.515
1105.9, 705
1109.31, 704.655
1114.62, 703.964
1116.8, 703.68
1119.86, 703.126
1120.45, 703
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Piezoline

1128.59, 701.46
1130.69, 701
1136.6, 699.804
1140.35, 699
1147.15, 697.628
1150.1, 697
1152.34, 696.587
1158.74, 695
1164.46, 693.516
1180.87, 693.158
1199.19, 693
1219.93, 692.821
1247.58, 692.53
1274.37, 693
1354.83, 694.411
1380.25, 693.892
1449.64, 693
1461.71, 693
1495.01, 693
1500.48, 693
1516.31, 692.277
1637.28, 691
1692.86, 691
1719.06, 690.137
1781.17, 689.396
1807.13, 689
1816.05, 689
1826.74, 689
1846.47, 688.169
1846.65, 688.162
1850.41, 686.948
1855.35, 685.225
1856.02, 685
1856.55, 685
1858.87, 685
1861.85, 685
1868.81, 687.228
1874.47, 689
1874.47, 689
1875.79, 689.44
1880.49, 691
1880.54, 691
1881.86, 691.439
1886.54, 693
1891.23, 694.563
1892.54, 695
1893.8, 695.436
1893.84, 695.436
1898.54, 697
1899.79, 697.434
1899.84, 697.434
1904.54, 699
1905.79, 699.433
1905.84, 699.433
1910.54, 701
1911.78, 701.431
1911.83, 701.431
1916.54, 703
1917.78, 703.43

58/61

Tuesday, January 26, 2021A-A_final_north_ST



1917.83, 703.429
1922.54, 705
1923.77, 705.428
1923.82, 705.428
1928.54, 707
1929.77, 707.426
1929.82, 707.426
1934.54, 709
1935.76, 709.425
1935.82, 709.425
1940.54, 711
1941.76, 711.423
1941.81, 711.423
1946.54, 713
1947.76, 713.422
1947.81, 713.422
1952.54, 715
1953.76, 715.42
1953.8, 715.42
1958.54, 717
1959.76, 717.419
1959.8, 717.419
1964.54, 719
1965.76, 719.417
1965.79, 719.417
1970.54, 721
1971.76, 721.416
1971.79, 721.416
1976.54, 723
1977.76, 723.414
1977.79, 723.414
1982.54, 725
1987.31, 726.589
1988.52, 727
1988.54, 727
1993.32, 728.59
1994.52, 729
1994.54, 729
1995.75, 729.41
1995.77, 729.41
2000.55, 731
2001.74, 731.408
2001.77, 731.408
2006.55, 733
2007.74, 733.406
2007.77, 733.406
2012.55, 735
2013.73, 735.405
2013.76, 735.405
2018.55, 737
2019.73, 737.403
2019.76, 737.403
2024.55, 739
2025.72, 739.402
2025.75, 739.402
2030.55, 741
2031.73, 741.4
2036.53, 743
2041.91, 744.8
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2060.85, 738.545
2075.51, 733.686
2122.09, 718.246
2127.47, 716.441
2149.16, 709.179
2175.38, 700.392
2176.55, 700
2195.21, 693.791
2195.27, 693.772
2195.49, 693.776
2195.5, 693.776
2195.59, 693.778
2208.3, 694
2235.83, 694.482
2276.51, 695.194
2295.76, 695.531
2313.04, 695.833
2322.59, 696
2366.91, 696.776
2387.58, 696.422
2475.13, 694.921
2521.93, 694.112
2580.01, 695.119
2599.02, 695.449
2655.66, 696.431
2676.93, 696.8
2698.12, 696.433
2756.78, 695.419
2775.37, 695.097
2824.98, 694.239
2831.93, 694.119
2870.81, 694.793
2896.34, 695.236
2908.97, 695.455
2965.96, 696.443
2986.93, 696.807
3005.86, 696.479
3026.7, 696.119
3084.07, 695.126
3141.93, 694.125
3160.86, 694.454
3218.92, 695.461
3276.16, 696.453
3296.93, 696.814
3315.7, 696.489
3373.9, 695.482
3431.21, 694.491
3451.93, 694.132
3472.59, 694.49
3501.92, 694.999
3532.41, 695.598
3555.9, 696.059
3592.57, 696.784
3608.3, 697.095
3613.84, 697.204
3660.7, 696.618
3690.91, 696.239
3711.25, 695.984
3731.91, 695.696
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3736.97, 695.63
3774.17, 695.144
3778.84, 695.083
3829.52, 696.079
3847.89, 696.44
3856.62, 696.594
3891.54, 697.211
3937.75, 698.028
3943.28, 697.934
3967.87, 697.514
4028.8, 696.473
4092.79, 695.38
4147.28, 696.336
4168.34, 696.706
4213.55, 697.499
4302.23, 727.041
4347.22, 741.988
4350.55, 743.096
4352.88, 743.177
4354.12, 743.273
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2.6582.6582.6582.658

1

W

Method: Janbu corrected
Factor of Safety: 2.658
Center: 4096.195, 1011.247
Radius: 351.281
Left Slip Surface Endpoint: 3769.383, 882.434
Right Slip Surface Endpoint: 4334.649, 753.296

Zion Landfill Site 2 North Expansion: Section A-A' (North Side)
Complete Buildout / Global Stability
Circular - Grid Search 
Short Term / Static Conditions 

Phi 
(deg)

Cohesion 
(psf)

Sat. Unit Weight 
(lbs/ft3)

Unit Weight (lbs/
ft3)

ColorMaterial Name

11.81465130.3121.5Final Cover Soils

21.90130.3121.5Final Cover Critical Interface

3307575Expansion Waste Fill

3307575Existing Waste Fill

300130126LCS Granular Drainage Layer

14.945134.1128.2
Bottom Liner Critical Interface - Base and 

Sideslopes

11.81465134.1128.2Low Permeable Earth Liner

11.81465137.8136.6Wadsworth Till

Safety Factor
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Slide Analysis Information

A-A_final_north_ST

Project Summary
File Name: A-A_final_north_ST.slmd
Slide Modeler Version: 9.006
Compute Time: 00h:01m:06.868s
Project Title: SLIDE - An Interactive Slope Stability Program
Date Created: 1/30/2020, 11:59:15 AM

General Settings
Units of Measurement: Imperial Units
Time Units: days
Permeability Units: feet/second
Data Output: Standard
Failure Direction: Left to Right

Analysis Options
Slices Type: Vertical

Analysis Methods Used
Bishop simplified
GLE/Morgenstern-Price with interslice force function 
(Half Sine)
Janbu corrected
Spencer

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes
Create Interslice boundaries at intersections with water 
tables and piezos:

Yes

Initial trial value of FS: 1
Steffensen Iteration: Yes

Groundwater Analysis



Groundwater Method: Water Surfaces
Pore Fluid Unit Weight [lbs/ft3]: 62.4
Use negative pore pressure cutoff: Yes
Maximum negative pore pressure [psf]: 0
Advanced Groundwater Method: None

Random Numbers
Pseudo-random Seed: 10116
Random Number Generation Method: Park and Miller v.3

Surface Options
Surface Type: Circular
Search Method: Grid Search
Radius Increment: 10
Composite Surfaces: Disabled
Reverse Curvature: Invalid Surfaces
Minimum Elevation: Not Defined
Minimum Depth [ft]: 6
Minimum Area: Not Defined
Minimum Weight: Not Defined

Seismic Loading
Advanced seismic analysis: No
Staged pseudostatic analysis: No

Materials
Final Cover Soils

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 1465
Friction Angle [deg] 11.8
Water Surface None
Ru Value 0
Final Cover Critical Interface

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
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Cohesion [psf] 0
Friction Angle [deg] 21.9
Water Surface None
Ru Value 0
Expansion Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 33
Water Surface None
Ru Value 0
Existing Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 33
Water Surface None
Ru Value 0
LCS Granular Drainage Layer

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 126
Saturated Unit Weight [lbs/ft3] 130
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface Piezometric Line 1
Hu Value 1
Bottom Liner Critical Interface - Base and Sideslopes

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 45
Friction Angle [deg] 14.9
Water Surface Piezometric Line 1
Hu Value 1
Low Permeable Earth Liner

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 1465
Friction Angle [deg] 11.8
Water Surface Piezometric Line 1
Hu Value 1
Wadsworth Till
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Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 136.6
Saturated Unit Weight [lbs/ft3] 137.8
Cohesion [psf] 1465
Friction Angle [deg] 11.8
Water Surface Water Table
Hu Value 1

Global Minimums
Method: bishop simplified

FS 2.817890
Center: 4187.018, 1331.145
Radius: 737.247
Left Slip Surface Endpoint: 3594.440, 892.529
Right Slip Surface Endpoint: 4608.126, 726.000
Resisting Moment: 3.41617e+09 lb-ft
Driving Moment: 1.21231e+09 lb-ft
Total Slice Area: 148678 ft2
Surface Horizontal Width: 1013.69 ft
Surface Average Height: 146.67 ft

Method: janbu corrected

FS 2.657970
Center: 4096.195, 1011.247
Radius: 351.281
Left Slip Surface Endpoint: 3769.383, 882.434
Right Slip Surface Endpoint: 4334.649, 753.296
Resisting Horizontal Force: 2.25304e+06 lb
Driving Horizontal Force: 847656 lb
Total Slice Area: 65199.7 ft2
Surface Horizontal Width: 565.265 ft
Surface Average Height: 115.344 ft

Method: spencer

FS 2.790070
Center: 4187.018, 1262.596
Radius: 655.725
Left Slip Surface Endpoint: 3647.078, 890.520
Right Slip Surface Endpoint: 4563.900, 726.000
Resisting Moment: 2.64477e+09 lb-ft
Driving Moment: 9.47923e+08 lb-ft
Resisting Horizontal Force: 3.6442e+06 lb
Driving Horizontal Force: 1.30613e+06 lb
Total Slice Area: 126309 ft2
Surface Horizontal Width: 916.821 ft
Surface Average Height: 137.769 ft
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Method: gle/morgenstern-price

FS 2.783710
Center: 4065.921, 1079.796
Radius: 425.001
Left Slip Surface Endpoint: 3686.158, 888.993
Right Slip Surface Endpoint: 4337.219, 752.653
Resisting Moment: 1.20644e+09 lb-ft
Driving Moment: 4.33393e+08 lb-ft
Resisting Horizontal Force: 2.50833e+06 lb
Driving Horizontal Force: 901074 lb
Total Slice Area: 80851.1 ft2
Surface Horizontal Width: 651.061 ft
Surface Average Height: 124.184 ft

Valid and Invalid Surfaces
Method: bishop simplified

Number of Valid Surfaces: 4115
Number of Invalid Surfaces: 637

Error Codes
Error Code -103 reported for 209 surfaces
Error Code -110 reported for 69 surfaces
Error Code -112 reported for 282 surfaces
Error Code -114 reported for 77 surfaces

Method: janbu corrected

Number of Valid Surfaces: 4142
Number of Invalid Surfaces: 610

Error Codes
Error Code -103 reported for 209 surfaces
Error Code -108 reported for 3 surfaces
Error Code -110 reported for 69 surfaces
Error Code -112 reported for 252 surfaces
Error Code -114 reported for 77 surfaces

Method: spencer

Number of Valid Surfaces: 4100
Number of Invalid Surfaces: 652

Error Codes
Error Code -103 reported for 209 surfaces
Error Code -108 reported for 3 surfaces
Error Code -110 reported for 69 surfaces
Error Code -112 reported for 294 surfaces
Error Code -114 reported for 77 surfaces

Method: gle/morgenstern-price
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Number of Valid Surfaces: 4101
Number of Invalid Surfaces: 651

Error Codes
Error Code -103 reported for 209 surfaces
Error Code -108 reported for 3 surfaces
Error Code -110 reported for 69 surfaces
Error Code -112 reported for 293 surfaces
Error Code -114 reported for 77 surfaces

Error Code Descriptions

The following errors were encountered during the computation:
-103 = Two surface / slope intersections, but one or more surface / nonslope external polygon  
intersections lie between them. This usually occurs when the slip surface extends past the  
bottom of the soil region, but may also occur on a benched slope model with two sets of Slope  
Limits.
-108 = Total driving moment or total driving force < 0.1. This is to limit the calculation of  
extremely high safety factors if the driving force is very small (0.1 is an arbitrary number).
-110 = The water table or a piezoline does not span the slip region for a given slip surface,  
when Water Surfaces is specified as the method of pore pressure calculation. If this error occurs,  
check that the water table or piezoline(s) span the appropriate soil cells.
-112 = The coefficient M-Alpha = cos(alpha)(1+tan(alpha)tan(phi)/F) < 0.2 for the final iteration  
of the safety factor calculation. This screens out some slip surfaces which may not be valid in  
the context of the analysis, in particular, deep seated slip surfaces with many high negative base  
angle slices in the passive zone.
-114 = Surface with Reverse Curvature.

Entity Information
Circ - Thin Layers

Shared Entities

Type Coordinates (x,y)
4806.95, 742.054
4801.2, 742.054
4796.47, 742.054
4726.05, 728
4724.43, 727.354
4723.55, 727
4718.38, 727
4715.55, 727
4712.32, 726.355
4710.54, 726
4685.73, 726
4656.84, 726
4522.44, 726
4520.26, 726.437
4517.44, 727
4513.9, 727
4509.44, 727
4508.31, 727.451
4506.94, 728
4486.94, 732
4486.94, 732
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4484.34, 732.521
4481.94, 733
4481.87, 733
4479.43, 733.489
4476.94, 734
4476.94, 734
4473.66, 734.657
4466.94, 736
4466.94, 736
4466.94, 736
4464.44, 736.5
4464.31, 736.526
4461.97, 736.994
4456.94, 738
4456.94, 738
4451.39, 739.111
4447.57, 739.873
4442.27, 740.935
4431.95, 743
4429.16, 743.558
4410.47, 743.103
4399.15, 742.903
4395.49, 741.691
4390.15, 739.897
4386.69, 739.881
4380.14, 739.897
4377.03, 740.918
4371.14, 742.896
4365, 744.839
4354.12, 748.427
4347.22, 750.154
4333.51, 753.581
4307.9, 760
4147.28, 800.154
4034.9, 828.248
3943.28, 851.154
3927.9, 855
3907.85, 860.012
3887.89, 865
3862.48, 871.353
3847.89, 875
3838.52, 875.876
3826.49, 877
3817.3, 877.874
3805.47, 879
3795.83, 879.918
3784.45, 881
3774.39, 881.957
3763.43, 883
3753.28, 883.966
3743.06, 884.939
3742.72, 884.971
3742.42, 885
3736.08, 885.603
3731.91, 886
3712.33, 887.896
3711.25, 888
3660.7, 890
3608.3, 892
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3555.9, 894
3501.92, 894.208
3324.04, 895.343
3093.34, 895.755
2956.54, 896
2486.56, 896
2475.13, 896
2234.57, 896
2195.59, 896
2181.65, 896
2141.81, 896
2127.47, 896
1858.87, 896
1616.33, 896
1495.01, 896
1458.28, 896
1456.86, 896.353
1456.85, 896.354
1454.84, 896.853
1447.37, 898.703
1446.76, 898.853
1439.22, 900.721
1438.69, 900.853
1431.08, 902.74
1430.62, 902.853
1429.15, 903.217
1429.15, 903.218
1422.55, 904.853
1415.47, 906.607
1415.47, 906.607
1414.48, 906.853
1406.62, 908.801
1406.4, 908.853
1398.46, 910.822
1398.33, 910.853
1390.3, 912.844
1390.26, 912.853
1390.12, 912.889
1390.12, 912.889
1386.77, 913.717
1380.94, 914.966
1373.16, 915.464
1354.04, 916.986
1349.5, 917.317
1340.81, 917.854
1326.59, 918.986
1314.16, 919.891
1308.46, 920.243
1299.13, 920.986
1278.82, 922.465
1276.11, 922.633
1271.72, 922.983
1264.11, 923.65
1247.79, 925
1244.03, 925
1239.2, 925
1223.74, 925
1219.79, 925
1211.96, 924.561
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External Boundary

1200.98, 923.615
1197.39, 923.302
1194.12, 922.975
1192.25, 922.788
1174.12, 920.975
1161.84, 919.746
1154.12, 918.975
1141.84, 917.746
1134.12, 916.975
1131.52, 916.714
1113.76, 914.939
1110.03, 914.006
1110.01, 914.002
1105.41, 912.851
1104.42, 912.604
1097.41, 910.851
1096.34, 910.584
1089.41, 908.851
1088.27, 908.565
1081.41, 906.851
1076.31, 905.577
1076.3, 905.573
1073.41, 904.851
1070.76, 904.188
1070.74, 904.184
1065.41, 902.851
1064.04, 902.51
1057.41, 900.851
1050.91, 899.226
1049.41, 898.851
1042.98, 897.243
1041.41, 896.851
1035.75, 895.435
1035.73, 895.432
1033.41, 894.851
1031.24, 894.309
1031.23, 894.306
1025.41, 892.851
1023.7, 892.424
1017.41, 890.851
1015.64, 890.407
1009.41, 888.851
1002.24, 887.059
1001.87, 886.967
1001.85, 886.96
1001.53, 886.882
1001.41, 886.851
1000.31, 886.576
998.452, 886.111
998.336, 886.082
993.409, 884.851
989.728, 883.93
988.483, 883.619
988.367, 883.59
986.509, 883.126
985.409, 882.851
982.082, 882.019
977.409, 880.851
973.251, 879.811
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969.409, 878.851
964.222, 877.554
961.409, 876.851
959.545, 876.385
957.953, 875.986
953.409, 874.851
950.878, 874.218
950.2, 874.048
949.069, 873.766
947.594, 873.397
945.409, 872.851
945.25, 872.811
944.49, 872.621
943.871, 872.466
937.409, 870.851
935.469, 870.366
929.409, 868.851
922.837, 867.208
921.409, 866.851
914.83, 865.206
913.409, 864.851
912.054, 864.512
905.409, 862.851
904.157, 862.538
897.409, 860.851
895.171, 860.291
889.409, 858.851
883.455, 857.362
882.565, 857.14
881.409, 856.851
880.304, 856.574
873.409, 854.851
866.47, 853.116
865.409, 852.851
858.425, 851.105
857.409, 850.851
850.382, 849.094
849.409, 848.851
848.476, 848.617
841.409, 846.851
834.511, 845.126
833.409, 844.851
832.349, 844.586
825.409, 842.851
819.152, 841.286
817.409, 840.851
811.119, 839.278
809.409, 838.851
807.747, 838.435
801.409, 836.851
794.398, 835.098
793.409, 834.851
792.434, 834.607
792.426, 834.605
785.409, 832.851
778.07, 831.016
777.409, 830.851
777.357, 830.838
777.354, 830.838
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769.409, 828.851
766.195, 828.047
761.409, 826.851
754.352, 825.086
754.344, 825.084
753.409, 824.851
752.484, 824.619
752.476, 824.617
745.409, 822.851
742.15, 822.036
737.409, 820.851
734.118, 820.028
729.409, 818.851
726.082, 818.019
721.42, 816.851
714.316, 815.075
714.308, 815.073
713.42, 814.851
712.543, 814.631
712.535, 814.629
705.42, 812.851
701.994, 811.994
697.42, 810.851
692.873, 809.714
689.42, 808.851
684.906, 807.722
681.42, 806.851
674.27, 805.063
674.262, 805.061
673.422, 804.851
672.586, 804.643
665.409, 802.851
661.711, 801.926
657.419, 800.851
653.685, 799.917
649.422, 798.851
645.167, 797.79
641.409, 796.851
634.21, 795.051
633.409, 794.851
632.619, 794.653
625.409, 792.851
621.53, 791.881
617.419, 790.851
613.503, 789.872
609.419, 788.851
605.466, 787.862
601.421, 786.851
594.16, 785.039
593.415, 784.852
592.654, 784.664
585.393, 782.851
581.342, 781.838
577.393, 780.851
573.314, 779.831
569.392, 778.851
565.288, 777.824
561.39, 776.85
554.142, 775.035
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553.404, 774.85
552.668, 774.665
545.409, 772.851
538.007, 771
538.003, 771
537.388, 770.846
529.393, 768.851
525.016, 767.756
521.392, 766.85
514.117, 765.028
513.413, 764.851
512.696, 764.673
505.386, 762.851
500.914, 761.732
497.408, 760.85
492.912, 759.725
489.386, 758.851
485.922, 757.977
481.42, 756.851
474.122, 755.025
473.423, 754.851
472.728, 754.677
465.411, 752.851
460.744, 751.683
457.419, 750.85
453.425, 749.85
449.755, 748.932
449.43, 748.851
449.065, 748.76
441.43, 746.851
411.625, 739.4
408.752, 739.647
407.707, 739.78
399.328, 740
391.535, 740.576
375.004, 740.361
356.331, 740.013
351.947, 740
351.399, 739.824
347.109, 738
345.31, 737.207
342.499, 736
338.762, 734.381
337.91, 734
333.865, 732.219
333.374, 732
331.196, 732
314.988, 732
314.081, 732.094
284.972, 732.744
267.961, 732.886
0, 728.896
1.137e-13, 646.588
-5.68e-14, 330.891
5009.05, 330.891
5009.05, 649.333
5009.05, 742.054
411.625, 739.4
415.074, 739.104

12/61

Tuesday, January 26, 2021A-A_final_north_ST



419.682, 740
425.234, 740.088
426.201, 740.106
426.87, 740.119
435.797, 740.289
440.602, 740.289
447.47, 738
450.033, 737.146
453.47, 736
454.639, 735.61
456.913, 734.853
459.474, 734
462.023, 733.151
465.481, 732
465.482, 732
470.568, 730.307
477.496, 728
480.031, 727.156
483.505, 726
486.035, 725.158
489.513, 724
493.701, 722.607
495.524, 722
499.16, 720.79
507.535, 718
509.344, 717.398
513.543, 716
515.347, 715.4
519.551, 714
521.35, 713.401
525.559, 712
529.162, 710.807
537.749, 708
539.827, 707.301
543.591, 706
545.694, 705.3
549.599, 704
551.706, 703.298
555.606, 702
560.534, 700.359
567.615, 698
570.071, 697.182
573.623, 696
577.692, 694.645
579.631, 694
583.706, 692.643
583.706, 692.643
585.639, 692
594.551, 689.033
597.655, 688
599.571, 687.362
603.662, 686
608.129, 684.513
609.67, 684
618.233, 684
628.127, 684.241
628.175, 684.242
700.514, 686
768.454, 687.654
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835.534, 686
874.622, 686
885.02, 686
885.837, 686
914.501, 684.056
914.512, 684.056
916.783, 684
918.713, 683.952
920.67, 684
922.861, 684.058
931.35, 684.433
933.943, 684.923
944.266, 686
947.065, 686.849
951.886, 688
965.137, 691.608
966.644, 692
967.06, 692.116
971.617, 693.286
974.456, 693.923
974.842, 694
982.543, 695.691
984.141, 696
990.827, 697.433
993.853, 698
1011.96, 701.672
1013.62, 702
1014.48, 702.184
1029.03, 704
1036.48, 705.144
1049.43, 706
1054.51, 706.425
1060.93, 706.795
1067.29, 706.858
1069.81, 706.862
1084.55, 706
1094.3, 705.515
1105.9, 704
1109.31, 703.655
1114.62, 702.964
1116.8, 702.68
1119.86, 702.126
1120.45, 702
1128.59, 700.46
1130.69, 700
1136.6, 698.804
1140.35, 698
1147.15, 696.628
1150.1, 696
1152.34, 695.587
1158.74, 694
1164.46, 692.516
1180.87, 692.158
1199.19, 692
1219.93, 691.821
1247.58, 691.53
1274.37, 692
1354.83, 693.411
1380.25, 692.892
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Material Boundary

1449.64, 692
1461.71, 692
1495.01, 692
1500.48, 692
1516.31, 691.277
1637.28, 690
1692.86, 690
1719.06, 689.137
1781.17, 688.396
1807.13, 688
1816.05, 688
1826.74, 688
1846.47, 687.169
1850.09, 686
1855.02, 684.278
1855.86, 684
1856.55, 684
1858.87, 684
1862.01, 684
1866.61, 685.507
1867.43, 685.773
1868.11, 686
1868.4, 686.102
1874.47, 688
1874.47, 688
1875.79, 688.44
1880.49, 690
1880.54, 690
1881.86, 690.439
1886.54, 692
1891.23, 693.563
1892.54, 694
1893.8, 694.436
1893.84, 694.436
1898.54, 696
1899.79, 696.434
1899.84, 696.434
1904.54, 698
1905.79, 698.433
1905.84, 698.433
1910.54, 700
1911.78, 700.431
1911.83, 700.431
1916.54, 702
1917.78, 702.43
1917.83, 702.429
1922.54, 704
1923.77, 704.428
1923.82, 704.428
1928.54, 706
1929.77, 706.426
1929.82, 706.426
1934.54, 708
1935.76, 708.425
1935.82, 708.425
1940.54, 710
1941.76, 710.423
1941.81, 710.423
1946.54, 712
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1947.76, 712.422
1947.81, 712.422
1952.54, 714
1953.76, 714.42
1953.8, 714.42
1958.54, 716
1959.76, 716.419
1959.8, 716.419
1964.54, 718
1965.76, 718.417
1965.79, 718.417
1970.54, 720
1971.76, 720.416
1971.79, 720.416
1976.54, 722
1977.76, 722.414
1977.79, 722.414
1982.54, 724
1987.31, 725.589
1988.52, 726
1988.54, 726
1993.32, 727.59
1994.52, 728
1994.54, 728
1995.75, 728.41
1995.77, 728.41
2000.55, 730
2001.74, 730.408
2001.77, 730.408
2006.55, 732
2007.74, 732.406
2007.77, 732.406
2012.55, 734
2013.73, 734.405
2013.76, 734.405
2018.55, 736
2019.73, 736.403
2019.76, 736.403
2024.55, 738
2025.72, 738.402
2025.75, 738.402
2030.55, 740
2031.73, 740.4
2036.53, 742
2041.91, 743.743
2060, 737.734
2072.88, 733.432
2127.47, 715.257
2173.38, 700
2195.04, 692.792
2195.11, 692.769
2195.24, 692.771
2195.59, 692.778
2366.91, 695.776
2388.56, 695.405
2447.68, 694.392
2475.13, 693.921
2503.22, 693.435
2521.93, 693.112
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2580.01, 694.119
2600.94, 694.482
2620.04, 694.813
2676.93, 695.8
2698.12, 695.433
2754.87, 694.452
2812.84, 693.449
2824.98, 693.239
2831.93, 693.119
2851.01, 693.449
2908.97, 694.455
2965.96, 695.443
2986.93, 695.807
3007.83, 695.445
3064.92, 694.458
3122.95, 693.454
3141.93, 693.125
3160.85, 693.454
3218.92, 694.461
3276.17, 695.453
3296.93, 695.814
3317.63, 695.456
3374.97, 694.464
3433.1, 693.458
3451.93, 693.132
3470.7, 693.458
3501.92, 693.999
3529.71, 694.545
3555.9, 695.059
3593.08, 695.794
3608.3, 696.095
3613.84, 696.204
3660.7, 695.618
3690.86, 695.24
3711.25, 694.984
3731.91, 694.696
3737.4, 694.624
3756.25, 694.378
3778.84, 694.083
3829.53, 695.079
3847.89, 695.44
3856.61, 695.594
3876.56, 695.947
3891.57, 696.212
3937.75, 697.028
3943.28, 696.934
3967.86, 696.515
4028.78, 695.474
4075.88, 694.669
4092.79, 694.38
4147.28, 695.336
4168.47, 695.708
4213.72, 696.502
4287.75, 721.165
4347.22, 740.972
4354.12, 743.273
4360.73, 743.124
4361.26, 743.112
4363.81, 743.055
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4369.04, 742.975
4371.14, 742.896
425.234, 740.088
425.659, 739.946
439.628, 735.289
445.572, 733.308
448.135, 732.454
451.572, 731.308
452.741, 730.918
455.017, 730.16
457.579, 729.307
460.127, 728.458
464.508, 727
464.51, 727
468.673, 725.614
475.6, 723.307
478.136, 722.463
481.611, 721.307
484.14, 720.465
487.618, 719.307
491.807, 717.914
493.629, 717.307
497.265, 716.097
505.64, 713.307
507.449, 712.705
511.648, 711.307
513.452, 710.707
517.656, 709.307
519.455, 708.708
523.669, 707.306
527.287, 706.108
535.86, 703.305
537.89, 702.622
541.663, 701.318
543.799, 700.607
547.704, 699.307
549.811, 698.606
553.711, 697.307
558.639, 695.666
565.718, 693.308
568.176, 692.49
571.728, 691.307
575.797, 689.953
577.736, 689.307
582.052, 687.87
582.052, 687.87
583.743, 687.307
592.656, 684.34
595.759, 683.307
597.676, 682.669
601.767, 681.307
606.234, 679.82
608.698, 679
618.307, 679
628.226, 679.242
628.274, 679.242
700.659, 681.002
768.453, 682.652
835.46, 681
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874.622, 681
885.02, 681
885.634, 681
914.27, 679.058
914.411, 679.057
916.635, 679.002
918.712, 678.951
920.822, 679.002
923.072, 679.061
932.042, 679.457
934.813, 679.981
945.459, 681.092
948.634, 682.055
953.372, 683.186
966.68, 686.81
968.205, 687.206
968.611, 687.32
973.02, 688.452
975.698, 689.053
976.071, 689.127
983.756, 690.815
985.339, 691.121
992.008, 692.55
995.001, 693.111
1013.14, 696.789
1014.83, 697.123
1015.48, 697.262
1029.86, 699.057
1037.13, 700.174
1049.88, 701.017
1054.93, 701.439
1061.13, 701.796
1067.32, 701.858
1069.64, 701.862
1084.22, 701.009
1093.76, 700.535
1105.21, 699.039
1108.62, 698.694
1113.85, 698.014
1115.88, 697.749
1118.7, 697.239
1119.27, 697.117
1127.39, 695.581
1129.45, 695.129
1135.37, 693.93
1139.13, 693.125
1145.94, 691.753
1148.93, 691.114
1151.08, 690.719
1157.27, 689.184
1163.63, 687.532
1180.77, 687.159
1199.14, 687
1219.87, 686.821
1247.6, 686.53
1274.47, 687.001
1354.82, 688.409
1380.15, 687.893
1449.6, 687
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Material Boundary

1461.71, 687
1495.01, 687
1500.34, 687
1516.14, 686.278
1637.24, 685
1692.76, 685
1718.93, 684.138
1781.09, 683.397
1807.08, 683
1816.05, 683
1826.62, 683
1845.4, 682.209
1848.18, 681.312
1853.09, 679.599
1854.88, 679
1856.55, 679
1858.87, 679
1862.97, 679
1868.47, 680.801
1869.31, 681.074
1870.05, 681.322
1870.29, 681.404
1875.39, 683
1875.45, 683
1877.69, 683.747
1881.46, 685
1881.51, 685
1883.75, 685.747
1888.43, 687.308
1893.13, 688.871
1894.47, 689.319
1894.81, 689.435
1894.82, 689.435
1900.47, 691.319
1900.8, 691.434
1900.81, 691.434
1906.47, 693.319
1906.8, 693.432
1906.81, 693.432
1912.47, 695.319
1912.79, 695.431
1912.81, 695.431
1918.47, 697.32
1918.79, 697.429
1918.8, 697.429
1924.47, 699.32
1924.78, 699.428
1924.8, 699.428
1930.47, 701.32
1930.78, 701.426
1930.79, 701.426
1936.47, 703.32
1936.78, 703.425
1936.79, 703.425
1942.47, 705.32
1942.77, 705.423
1942.78, 705.423
1948.47, 707.319
1948.77, 707.422
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1948.78, 707.422
1954.47, 709.318
1954.77, 709.42
1954.78, 709.42
1960.47, 711.317
1960.76, 711.419
1960.77, 711.419
1966.47, 713.316
1966.76, 713.417
1966.77, 713.417
1972.46, 715.315
1972.76, 715.416
1972.76, 715.416
1978.46, 717.315
1978.75, 717.414
1978.76, 717.414
1984.44, 719.308
1989.23, 720.903
1989.51, 721
1989.52, 721
1995.23, 722.904
1995.51, 723
1995.54, 723
1996.74, 723.41
1996.75, 723.41
2002.46, 725.314
2002.74, 725.408
2002.74, 725.408
2008.46, 727.314
2008.73, 727.406
2008.74, 727.406
2014.46, 729.314
2014.73, 729.405
2014.73, 729.405
2020.46, 731.315
2020.72, 731.403
2020.73, 731.403
2026.46, 733.315
2026.72, 733.402
2026.73, 733.402
2032.46, 735.313
2033.64, 735.713
2037.69, 737.065
2041.9, 738.472
2061.54, 731.927
2127.47, 709.948
2194.18, 687.752
2195.59, 687.778
2206.66, 687.971
2366.91, 690.776
2388.53, 690.405
2447.68, 689.392
2475.13, 688.921
2503.25, 688.435
2521.93, 688.112
2580.04, 689.12
2600.94, 689.482
2620.01, 689.813
2676.93, 690.8
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2698.09, 690.434
2754.87, 689.452
2812.87, 688.448
2824.98, 688.239
2831.93, 688.119
2850.97, 688.449
2908.97, 689.455
2965.99, 690.443
2986.93, 690.807
3007.8, 690.446
3064.92, 689.458
3122.98, 688.453
3141.93, 688.125
3160.82, 688.453
3218.92, 689.461
3276.19, 690.454
3296.93, 690.814
3317.6, 690.456
3374.97, 689.464
3433.13, 688.457
3451.93, 688.132
3470.67, 688.457
3501.92, 688.999
3529.71, 689.545
3555.9, 690.059
3593.11, 690.795
3608.3, 691.095
3613.84, 691.204
3660.7, 690.618
3690.85, 690.24
3711.25, 689.984
3731.91, 689.696
3737.4, 689.624
3756.29, 689.378
3778.84, 689.083
3829.56, 690.08
3847.89, 690.44
3856.6, 690.594
3876.52, 690.946
3891.68, 691.214
3937.75, 692.028
3943.28, 691.934
3967.79, 691.516
4028.7, 690.475
4075.88, 689.669
4092.79, 689.38
4147.28, 690.336
4166.21, 690.668
4214.57, 691.517
4293.87, 717.935
4347.22, 735.704
4368.61, 742.832
4369.04, 742.975
435.797, 740.289
442.642, 742
450.278, 743.909
450.642, 744
450.968, 744.081
454.639, 745
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458.633, 746
461.959, 746.833
466.624, 748
473.939, 749.826
474.634, 750
475.332, 750.174
482.633, 752
487.141, 753.127
490.599, 754
494.12, 754.873
498.626, 756
502.131, 756.883
506.599, 758
513.901, 759.821
514.625, 760
515.336, 760.179
522.606, 762
526.229, 762.906
530.606, 764
538.599, 765.995
538.618, 766
538.622, 766
538.64, 766.005
546.622, 768
553.883, 769.815
554.619, 770
555.355, 770.184
562.605, 772
566.5, 772.974
570.605, 774
574.527, 774.98
578.605, 776
582.554, 776.987
586.606, 778
593.858, 779.811
594.624, 780
595.376, 780.19
602.632, 782
606.678, 783.012
610.632, 784
614.715, 785.021
618.632, 786
622.745, 787.031
626.622, 788
633.831, 789.802
634.622, 790
635.422, 790.2
642.622, 792
646.38, 792.939
650.632, 794
654.898, 795.067
658.632, 796
662.927, 797.076
666.622, 798
673.797, 799.792
674.632, 800
675.475, 800.211
675.482, 800.213
682.633, 802
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686.119, 802.872
690.633, 804
694.086, 804.863
698.633, 806
703.206, 807.143
706.633, 808
713.748, 809.779
713.756, 809.781
714.633, 810
715.521, 810.222
715.529, 810.224
722.633, 812
727.298, 813.169
730.622, 814
735.33, 815.177
738.622, 816
743.363, 817.185
746.622, 818
753.689, 819.767
753.697, 819.769
754.622, 820
755.557, 820.234
755.564, 820.236
762.622, 822
767.408, 823.196
770.622, 824
777.968, 825.837
777.971, 825.837
778.622, 826
779.282, 826.165
786.622, 828
793.638, 829.754
793.646, 829.756
794.622, 830
795.611, 830.247
802.622, 832
808.959, 833.584
810.622, 834
812.332, 834.427
818.622, 836
820.364, 836.436
826.622, 838
833.562, 839.735
834.622, 840
835.724, 840.275
842.622, 842
849.689, 843.767
850.622, 844
851.594, 844.243
858.622, 846
859.638, 846.254
866.622, 848
867.683, 848.265
874.622, 850
881.516, 851.724
882.622, 852
883.778, 852.289
884.667, 852.511
890.622, 854
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896.384, 855.44
898.622, 856
905.369, 857.687
906.622, 858
913.267, 859.661
914.622, 860
916.042, 860.355
922.622, 862
924.05, 862.357
930.622, 864
936.682, 865.515
938.622, 866
945.083, 867.615
945.703, 867.77
946.463, 867.96
946.622, 868
948.807, 868.546
950.282, 868.915
951.413, 869.198
952.09, 869.367
954.622, 870
959.165, 871.136
960.758, 871.534
962.622, 872
965.435, 872.703
970.622, 874
974.464, 874.96
978.622, 876
983.295, 877.168
986.622, 878
987.722, 878.275
989.579, 878.739
989.696, 878.768
990.941, 879.08
994.622, 880
999.548, 881.232
999.665, 881.261
1001.52, 881.725
1002.62, 882
1002.75, 882.031
1003.06, 882.11
1003.09, 882.116
1003.45, 882.208
1010.62, 884
1016.85, 885.557
1018.62, 886
1024.91, 887.573
1026.62, 888
1032.44, 889.455
1032.46, 889.459
1034.62, 890
1036.95, 890.581
1036.96, 890.585
1042.62, 892
1044.19, 892.392
1050.62, 894
1052.12, 894.375
1058.62, 896
1065.26, 897.659
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1066.62, 898
1071.96, 899.334
1071.97, 899.337
1074.62, 900
1077.51, 900.722
1077.53, 900.726
1082.62, 902
1089.48, 903.714
1090.62, 904
1097.56, 905.733
1098.62, 906
1105.63, 907.753
1106.62, 908
1111.23, 909.151
1111.24, 909.155
1114.62, 910
1132.01, 911.739
1134.62, 912
1142.34, 912.771
1154.62, 914
1162.34, 914.771
1174.62, 916
1192.75, 917.813
1194.62, 918
1197.86, 918.324
1201.41, 918.634
1212.31, 919.573
1219.93, 920
1223.74, 920
1239.2, 920
1244.03, 920
1247.58, 920
1263.68, 918.668
1271.3, 918
1275.76, 917.645
1278.49, 917.476
1298.75, 916
1308.11, 915.255
1313.82, 914.902
1326.21, 914
1340.45, 912.866
1349.16, 912.328
1353.66, 912
1372.8, 910.476
1380.25, 910
1385.65, 908.845
1388.91, 908.035
1388.92, 908.035
1389.06, 908
1389.1, 907.991
1397.13, 906
1397.26, 905.969
1405.2, 904
1405.41, 903.947
1413.27, 902
1414.27, 901.754
1414.27, 901.754
1421.35, 900
1427.95, 898.364
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Material Boundary

1427.95, 898.363
1429.42, 898
1429.87, 897.887
1437.49, 896
1438.02, 895.868
1445.56, 894
1446.17, 893.85
1453.63, 892
1455.65, 891.501
1455.65, 891.5
1457.67, 891
1461.71, 890
1467.34, 888.591
1467.35, 888.589
1469.71, 888
1470.53, 887.793
1477.71, 886
1478.61, 885.773
1485.71, 884
1489.39, 883.08
1490.59, 882.778
1492.56, 882.287
1493.71, 882
1494.64, 881.766
1495.01, 881.674
1501.71, 880
1508.76, 878.237
1509.71, 878
1515.42, 876.572
1517.71, 876
1524.27, 874.359
1525.71, 874
1533.07, 872.159
1533.71, 872
1533.89, 871.955
1541.71, 870
1547.85, 868.466
1549.71, 868
1549.77, 867.986
1557.71, 866
1565.54, 864.043
1565.71, 864
1566.26, 863.863
1573.71, 862
1577.71, 861
1577.72, 860.999
1581.71, 860
1585.53, 859.045
1585.54, 859.044
1589.71, 858
1591.56, 857.539
1597.71, 856
1599.62, 855.525
1605.71, 854
1607.67, 853.51
1613.72, 852
1618.11, 850.901
1618.12, 850.899
1621.72, 850
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1625.17, 849.136
1625.18, 849.135
1629.72, 848
1631.84, 847.469
1637.72, 846
1639.9, 845.455
1645.72, 844
1647.95, 843.442
1653.72, 842
1658.44, 840.82
1658.45, 840.818
1661.72, 840
1664.88, 839.211
1664.88, 839.209
1669.72, 838
1672.15, 837.393
1677.72, 836
1680.18, 835.385
1685.72, 834
1688.19, 833.383
1693.72, 832
1698.69, 830.759
1701.72, 830
1707.44, 828.57
1709.72, 828
1715.32, 826.602
1717.72, 826
1723.24, 824.622
1725.72, 824
1728.35, 823.345
1733.73, 822
1736.41, 821.33
1741.73, 820
1744.46, 819.317
1749.73, 818
1752.51, 817.305
1757.73, 816
1760.55, 815.294
1765.72, 814
1770.89, 812.708
1773.72, 812
1778.85, 810.716
1781.7, 810
1784.68, 809.261
1789.73, 808
1792.72, 807.252
1797.73, 806
1803.91, 804.456
1805.73, 804
1811.94, 802.447
1813.73, 802
1817.77, 800.99
1817.78, 800.988
1821.73, 800
1825.74, 798.998
1825.75, 798.997
1829.73, 798
1835.99, 796.436
1837.73, 796
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1844, 794.433
1845.73, 794
1852.02, 792.43
1853.73, 792
1857.65, 791.022
1857.65, 791.02
1858.87, 790.716
1861.74, 790
1865.84, 788.973
1865.85, 788.971
1869.74, 788
1876.04, 786.424
1877.74, 786
1879.43, 785.576
1885.74, 784
1887.43, 783.577
1893.72, 782
1897.59, 781.033
1897.6, 781.031
1901.71, 780
1905.83, 778.97
1905.84, 778.969
1909.7, 778
1911.41, 777.573
1917.72, 776
1924.02, 774.424
1925.72, 774
1932, 772.424
1933.69, 772
1937.57, 771.035
1937.58, 771.034
1941.71, 770
1945.85, 768.964
1945.86, 768.963
1949.7, 768
1956.05, 766.417
1957.71, 766
1959.39, 765.582
1965.72, 764
1967.39, 763.583
1973.7, 762
1977.57, 761.034
1977.58, 761.033
1981.71, 760
1985.9, 758.959
1985.9, 758.958
1989.74, 758
1991.4, 757.584
1997.72, 756
1999.4, 755.58
2005.72, 754
2007.48, 753.558
2013.7, 752
2017.55, 751.04
2017.56, 751.039
2021.71, 750
2025.87, 748.959
2025.88, 748.958
2029.73, 748
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2032.55, 747.298
2037.73, 746
2040.08, 745.405
2041.91, 744.8
2060.85, 738.545
2075.51, 733.686
2122.09, 718.246
2127.47, 716.441
2149.16, 709.179
2175.38, 700.392
2176.55, 700
2195.21, 693.791
2195.27, 693.772
2195.49, 693.776
2195.5, 693.776
2195.59, 693.778
2208.3, 694
2235.83, 694.482
2276.51, 695.194
2295.76, 695.531
2313.04, 695.833
2322.59, 696
2366.91, 696.776
2387.58, 696.422
2475.13, 694.921
2521.93, 694.112
2580.01, 695.119
2599.02, 695.449
2655.66, 696.431
2676.93, 696.8
2698.12, 696.433
2756.78, 695.419
2775.37, 695.097
2824.98, 694.239
2831.93, 694.119
2870.81, 694.793
2896.34, 695.236
2908.97, 695.455
2965.96, 696.443
2986.93, 696.807
3005.86, 696.479
3026.7, 696.119
3084.07, 695.126
3141.93, 694.125
3160.86, 694.454
3218.92, 695.461
3276.16, 696.453
3296.93, 696.814
3315.7, 696.489
3373.9, 695.482
3431.21, 694.491
3451.93, 694.132
3472.59, 694.49
3501.92, 694.999
3532.41, 695.598
3555.9, 696.059
3592.57, 696.784
3608.3, 697.095
3613.84, 697.204
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3660.7, 696.618
3690.91, 696.239
3711.25, 695.984
3731.91, 695.696
3736.97, 695.63
3774.17, 695.144
3778.84, 695.083
3829.52, 696.079
3847.89, 696.44
3856.62, 696.594
3891.54, 697.211
3937.75, 698.028
3943.28, 697.934
3967.87, 697.514
4028.8, 696.473
4092.79, 695.38
4147.28, 696.336
4168.34, 696.706
4213.55, 697.499
4302.23, 727.041
4347.22, 741.988
4350.55, 743.096
4352.88, 743.177
4354.12, 743.273

Material Boundary

2041.9, 738.472
2041.91, 743.585
2041.91, 743.743
2041.91, 744.8
425.659, 739.946
435.798, 740.139
440.577, 740.139
447.422, 737.858
449.985, 737.003
453.422, 735.858
454.591, 735.468
456.865, 734.711
459.427, 733.858
461.976, 733.009
465.456, 731.85
465.458, 731.85
470.521, 730.164
477.448, 727.858
479.983, 727.014
483.458, 725.858
485.987, 725.016
489.466, 723.858
493.653, 722.465
495.477, 721.858
499.113, 720.647
507.488, 717.858
509.297, 717.255
513.496, 715.858
515.3, 715.257
519.504, 713.858
521.302, 713.259
525.512, 711.858
529.115, 710.665
537.702, 707.858
539.778, 707.159

31/61

Tuesday, January 26, 2021A-A_final_north_ST



543.543, 705.858
545.647, 705.157
549.551, 703.858
551.659, 703.156
555.559, 701.858
560.487, 700.217
567.567, 697.858
570.023, 697.04
573.575, 695.858
577.645, 694.503
579.583, 693.858
583.665, 692.499
583.665, 692.499
585.591, 691.858
594.504, 688.891
597.607, 687.858
599.524, 687.22
603.615, 685.858
608.082, 684.371
609.646, 683.85
618.235, 683.85
628.13, 684.091
628.178, 684.092
700.517, 685.85
768.454, 687.503
835.532, 685.85
874.622, 685.85
885.02, 685.85
885.832, 685.85
914.495, 683.906
914.51, 683.906
916.779, 683.85
918.713, 683.802
920.674, 683.85
922.866, 683.908
931.367, 684.283
933.965, 684.774
944.296, 685.852
947.104, 686.704
951.924, 687.855
965.176, 691.463
966.683, 691.855
967.099, 691.971
971.652, 693.14
974.487, 693.776
974.873, 693.853
982.574, 695.544
984.171, 695.853
990.856, 697.286
993.882, 697.853
1011.99, 701.525
1013.65, 701.853
1014.51, 702.036
1029.05, 703.851
1036.5, 704.995
1049.44, 705.85
1054.52, 706.275
1060.93, 706.645
1067.29, 706.708
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Material Boundary

1069.81, 706.712
1084.54, 705.85
1094.28, 705.366
1105.88, 703.851
1109.29, 703.506
1114.6, 702.815
1116.78, 702.531
1119.83, 701.979
1120.42, 701.853
1128.56, 700.313
1130.66, 699.853
1136.57, 698.657
1140.32, 697.853
1147.12, 696.481
1150.07, 695.853
1152.31, 695.44
1158.71, 693.855
1164.44, 692.366
1180.86, 692.008
1199.19, 691.85
1219.92, 691.671
1247.58, 691.38
1274.37, 691.85
1354.83, 693.26
1380.25, 692.742
1449.64, 691.85
1461.71, 691.85
1495.01, 691.85
1500.47, 691.85
1516.31, 691.127
1637.27, 689.85
1692.85, 689.85
1719.06, 688.987
1781.17, 688.246
1807.13, 687.85
1816.05, 687.85
1826.74, 687.85
1846.44, 687.02
1850.04, 685.858
1854.98, 684.136
1855.83, 683.85
1856.55, 683.85
1858.87, 683.85
1862.03, 683.85
1866.66, 685.364
1867.48, 685.63
1868.16, 685.858
1868.45, 685.959
1874.49, 687.85
1874.5, 687.85
1875.84, 688.298
1880.52, 689.85
1880.56, 689.85
1881.9, 690.297
1886.58, 691.858
1891.28, 693.421
1892.59, 693.858
1893.82, 694.286
1893.87, 694.286
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1898.59, 695.858
1899.82, 696.284
1899.86, 696.284
1904.59, 697.858
1905.81, 698.283
1905.86, 698.283
1910.59, 699.858
1911.81, 700.281
1911.86, 700.281
1916.59, 701.858
1917.8, 702.279
1917.85, 702.279
1922.59, 703.858
1923.8, 704.278
1923.85, 704.278
1928.59, 705.858
1929.79, 706.276
1929.84, 706.276
1934.59, 707.858
1935.79, 708.275
1935.84, 708.275
1940.59, 709.858
1941.79, 710.273
1941.84, 710.273
1946.59, 711.858
1947.78, 712.272
1947.83, 712.272
1952.59, 713.858
1953.78, 714.27
1953.83, 714.27
1958.59, 715.858
1959.78, 716.269
1959.82, 716.269
1964.59, 717.858
1965.78, 718.267
1965.82, 718.267
1970.59, 719.858
1971.78, 720.266
1971.81, 720.266
1976.59, 721.858
1977.78, 722.264
1977.81, 722.264
1982.59, 723.858
1987.36, 725.447
1988.54, 725.85
1988.57, 725.85
1993.36, 727.448
1994.54, 727.85
1994.57, 727.85
1995.77, 728.26
1995.8, 728.26
2000.59, 729.858
2001.77, 730.258
2001.79, 730.258
2006.59, 731.858
2007.76, 732.256
2007.79, 732.256
2012.59, 733.858
2013.76, 734.255
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2013.79, 734.255
2018.59, 735.858
2019.75, 736.253
2019.78, 736.253
2024.59, 737.858
2025.75, 738.252
2025.78, 738.252
2030.6, 739.858
2031.77, 740.258
2036.57, 741.858
2041.91, 743.585
2059.95, 737.591
2072.84, 733.29
2127.43, 715.114
2173.33, 699.858
2195, 692.649
2195.09, 692.619
2195.24, 692.621
2195.59, 692.628
2366.91, 695.626
2388.56, 695.255
2447.68, 694.242
2475.12, 693.771
2503.22, 693.285
2521.93, 692.962
2580.02, 693.969
2600.94, 694.332
2620.04, 694.663
2676.93, 695.65
2698.12, 695.283
2754.86, 694.302
2812.83, 693.299
2824.98, 693.089
2831.93, 692.969
2851.01, 693.299
2908.98, 694.305
2965.96, 695.293
2986.93, 695.657
3007.83, 695.295
3064.91, 694.308
3122.94, 693.304
3141.93, 692.975
3160.86, 693.304
3218.93, 694.311
3276.17, 695.303
3296.93, 695.663
3317.62, 695.306
3374.97, 694.314
3433.1, 693.308
3451.93, 692.982
3470.71, 693.308
3501.92, 693.849
3529.72, 694.395
3555.9, 694.909
3593.09, 695.644
3608.3, 695.945
3613.84, 696.054
3660.7, 695.468
3690.86, 695.09
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3711.25, 694.834
3731.91, 694.546
3737.39, 694.474
3756.25, 694.228
3778.84, 693.933
3829.53, 694.929
3847.89, 695.29
3856.62, 695.444
3876.56, 695.797
3891.57, 696.062
3937.75, 696.878
3943.28, 696.784
3967.86, 696.365
4028.78, 695.324
4075.88, 694.519
4092.79, 694.23
4147.28, 695.186
4168.47, 695.558
4213.74, 696.352
4287.8, 721.022
4347.26, 740.829
4354.15, 743.122
4363.81, 742.905
4368.61, 742.832
440.602, 740.289
443.602, 740.289
447.47, 739
450.033, 738.146
453.47, 737
454.639, 736.61
456.913, 735.853
459.474, 735
462.023, 734.151
465.481, 733
465.482, 733
470.568, 731.307
477.496, 729
480.031, 728.156
483.505, 727
486.035, 726.158
489.513, 725
493.701, 723.607
495.524, 723
499.16, 721.79
507.535, 719
509.344, 718.398
513.543, 717
515.347, 716.4
519.551, 715
521.35, 714.401
525.559, 713
529.162, 711.807
537.749, 709
539.827, 708.301
543.591, 707
545.694, 706.3
549.599, 705
551.706, 704.298
555.606, 703
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560.534, 701.359
567.615, 699
570.071, 698.182
573.623, 697
577.692, 695.645
579.631, 695
583.706, 693.643
583.706, 693.643
585.639, 693
594.551, 690.033
597.655, 689
599.571, 688.362
603.662, 687
608.129, 685.513
609.67, 685
618.233, 685
628.127, 685.241
628.175, 685.242
700.514, 687
768.454, 688.654
835.534, 687
874.622, 687
885.02, 687
885.837, 687
914.501, 685.056
914.512, 685.056
916.783, 685
918.713, 684.952
920.67, 685
922.861, 685.058
931.35, 685.433
933.943, 685.923
944.266, 687
947.065, 687.849
951.886, 689
965.137, 692.608
966.644, 693
967.06, 693.116
971.617, 694.286
974.456, 694.923
974.842, 695
982.543, 696.691
984.141, 697
990.827, 698.433
993.853, 699
1011.96, 702.672
1013.62, 703
1014.48, 703.184
1029.03, 705
1036.48, 706.144
1049.43, 707
1054.51, 707.425
1060.93, 707.795
1067.29, 707.858
1069.81, 707.862
1084.55, 707
1094.3, 706.515
1105.9, 705
1109.31, 704.655
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1114.62, 703.964
1116.8, 703.68
1119.86, 703.126
1120.45, 703
1128.59, 701.46
1130.69, 701
1136.6, 699.804
1140.35, 699
1147.15, 697.628
1150.1, 697
1152.34, 696.587
1158.74, 695
1164.46, 693.516
1180.87, 693.158
1199.19, 693
1219.93, 692.821
1247.58, 692.53
1274.37, 693
1354.83, 694.411
1380.25, 693.892
1449.64, 693
1461.71, 693
1495.01, 693
1500.48, 693
1516.31, 692.277
1637.28, 691
1692.86, 691
1719.06, 690.137
1781.17, 689.396
1807.13, 689
1816.05, 689
1826.74, 689
1846.47, 688.169
1868.81, 687.228
1874.47, 689
1874.47, 689
1875.79, 689.44
1880.49, 691
1880.54, 691
1881.86, 691.439
1886.54, 693
1891.23, 694.563
1892.54, 695
1893.8, 695.436
1893.84, 695.436
1898.54, 697
1899.79, 697.434
1899.84, 697.434
1904.54, 699
1905.79, 699.433
1905.84, 699.433
1910.54, 701
1911.78, 701.431
1911.83, 701.431
1916.54, 703
1917.78, 703.43
1917.83, 703.429
1922.54, 705
1923.77, 705.428
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1923.82, 705.428
1928.54, 707
1929.77, 707.426
1929.82, 707.426
1934.54, 709
1935.76, 709.425
1935.82, 709.425
1940.54, 711
1941.76, 711.423
1941.81, 711.423
1946.54, 713
1947.76, 713.422
1947.81, 713.422
1952.54, 715
1953.76, 715.42
1953.8, 715.42
1958.54, 717
1959.76, 717.419
1959.8, 717.419
1964.54, 719
1965.76, 719.417
1965.79, 719.417
1970.54, 721
1971.76, 721.416
1971.79, 721.416
1976.54, 723
1977.76, 723.414
1977.79, 723.414
1982.54, 725
1987.31, 726.589
1988.52, 727
1988.54, 727
1993.32, 728.59
1994.52, 729
1994.54, 729
1995.75, 729.41
1995.77, 729.41
2000.55, 731
2001.74, 731.408
2001.77, 731.408
2006.55, 733
2007.74, 733.406
2007.77, 733.406
2012.55, 735
2013.73, 735.405
2013.76, 735.405
2018.55, 737
2019.73, 737.403
2019.76, 737.403
2024.55, 739
2025.72, 739.402
2025.75, 739.402
2030.55, 741
2031.73, 741.4
2036.53, 743
2041.91, 744.8
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1457.67, 891
1495.01, 891
1616.33, 891
1858.87, 891
2127.47, 891
2141.81, 891
2181.65, 891
2195.59, 891
2234.57, 891
2475.13, 891
2486.56, 891
2956.54, 891
3093.33, 890.755
3324.02, 890.343
3501.89, 889.208
3555.79, 889
3608.11, 887.004
3660.51, 885.004
3710.91, 883.01
3711.85, 882.919
3731.43, 881.023
3735.61, 880.625
3741.94, 880.022
3742.25, 879.993
3742.58, 879.961
3752.81, 878.988
3762.96, 878.022
3773.92, 876.98
3783.98, 876.022
3795.35, 874.94
3804.99, 874.022
3816.83, 872.896
3826.02, 872.022
3838.05, 870.897
3847.04, 870.057
3861.26, 866.502
3886.68, 860.149
3906.63, 855.161
3926.68, 850.149
3942.07, 846.303
4033.69, 823.397
4146.07, 795.303
4306.68, 755.149
4332.29, 748.731
4346, 745.303
4352.73, 743.621
4354.12, 743.273
426.87, 740.119
442.157, 743.94
449.793, 745.849
450.157, 745.94
450.483, 746.022
454.153, 746.94
458.147, 747.94
461.473, 748.773
466.139, 749.94
473.455, 751.767
474.149, 751.941
474.848, 752.114
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482.148, 753.94
486.653, 755.067
490.114, 755.94
493.637, 756.814
498.139, 757.94
501.644, 758.823
506.113, 759.94
513.419, 761.762
514.14, 761.94
514.848, 762.119
522.12, 763.94
525.743, 764.846
530.121, 765.94
538.115, 767.936
538.372, 768
538.376, 768
546.137, 769.94
553.397, 771.755
554.133, 771.94
554.87, 772.124
562.119, 773.94
566.015, 774.914
570.12, 775.94
574.042, 776.921
578.12, 777.94
582.069, 778.927
586.121, 779.94
593.377, 781.753
594.14, 781.941
594.889, 782.13
602.147, 783.941
606.193, 784.952
610.147, 785.94
614.23, 786.961
618.147, 787.94
622.259, 788.971
626.137, 789.94
633.346, 791.743
634.137, 791.94
634.937, 792.14
642.137, 793.94
645.894, 794.88
650.148, 795.941
654.413, 797.007
658.147, 797.94
662.44, 799.016
666.137, 799.94
673.312, 801.732
674.148, 801.941
674.99, 802.151
674.997, 802.153
682.148, 803.94
685.634, 804.812
690.148, 805.94
693.601, 806.804
698.148, 807.94
702.721, 809.084
706.148, 809.94
713.263, 811.719
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713.271, 811.721
714.148, 811.94
715.036, 812.162
715.044, 812.164
722.148, 813.94
726.812, 815.109
730.137, 815.94
734.845, 817.117
738.137, 817.94
742.878, 819.125
746.137, 819.94
753.204, 821.707
753.211, 821.709
754.137, 821.94
755.071, 822.174
755.079, 822.176
762.137, 823.94
766.923, 825.137
770.137, 825.94
777.722, 827.837
777.725, 827.837
778.137, 827.94
778.797, 828.105
786.137, 829.94
793.153, 831.694
793.161, 831.696
794.137, 831.94
795.126, 832.187
802.137, 833.94
808.474, 835.525
810.137, 835.94
811.847, 836.368
818.137, 837.94
819.879, 838.376
826.137, 839.94
833.077, 841.675
834.137, 841.94
835.239, 842.216
842.137, 843.94
849.204, 845.707
850.137, 845.94
851.109, 846.183
858.137, 847.94
859.153, 848.194
866.137, 849.94
867.198, 850.205
874.137, 851.94
881.031, 853.664
882.137, 853.94
883.293, 854.229
884.182, 854.452
890.137, 855.94
895.898, 857.381
898.137, 857.94
904.884, 859.627
906.137, 859.94
912.782, 861.602
914.137, 861.94
915.557, 862.295
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922.137, 863.94
923.565, 864.297
930.137, 865.94
936.197, 867.455
938.137, 867.94
944.598, 869.556
945.218, 869.71
945.978, 869.9
946.137, 869.94
948.322, 870.486
949.797, 870.855
950.928, 871.138
951.605, 871.307
954.137, 871.94
958.68, 873.076
960.273, 873.474
962.137, 873.94
964.95, 874.643
970.137, 875.94
973.979, 876.901
978.137, 877.94
982.81, 879.109
986.137, 879.94
987.237, 880.215
989.094, 880.68
989.211, 880.709
990.456, 881.02
994.137, 881.94
999.063, 883.172
999.18, 883.201
1001.04, 883.665
1002.14, 883.94
1002.26, 883.971
1002.58, 884.05
1002.6, 884.057
1002.97, 884.148
1010.14, 885.94
1016.36, 887.497
1018.14, 887.94
1024.43, 889.513
1026.14, 889.94
1031.96, 891.396
1031.97, 891.399
1034.14, 891.94
1036.46, 892.522
1036.48, 892.525
1042.14, 893.94
1043.71, 894.333
1050.14, 895.94
1051.64, 896.316
1058.14, 897.94
1064.77, 899.599
1066.14, 899.94
1071.47, 901.274
1071.49, 901.277
1074.14, 901.94
1077.03, 902.663
1077.04, 902.666
1082.14, 903.94
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1088.99, 905.655
1090.14, 905.94
1097.07, 907.674
1098.14, 907.94
1105.15, 909.693
1106.14, 909.94
1110.74, 911.092
1110.76, 911.095
1114.28, 911.976
1131.82, 913.729
1134.42, 913.99
1142.14, 914.761
1154.42, 915.99
1162.14, 916.761
1174.42, 917.99
1192.55, 919.803
1194.42, 919.99
1197.67, 920.315
1201.24, 920.626
1212.17, 921.569
1219.87, 922
1223.74, 922
1239.2, 922
1244.03, 922
1247.67, 922
1263.85, 920.661
1271.47, 919.993
1275.9, 919.64
1278.62, 919.472
1298.9, 917.994
1308.25, 917.25
1313.96, 916.898
1326.36, 915.994
1340.59, 914.861
1349.3, 914.323
1353.81, 913.994
1372.94, 912.471
1380.52, 911.987
1386.1, 910.794
1389.4, 909.977
1389.4, 909.977
1389.54, 909.941
1389.58, 909.932
1397.61, 907.941
1397.74, 907.91
1405.68, 905.941
1405.89, 905.889
1413.75, 903.941
1414.75, 903.696
1414.75, 903.695
1421.83, 901.941
1428.43, 900.306
1428.43, 900.305
1429.9, 899.941
1430.35, 899.828
1437.97, 897.941
1438.5, 897.809
1446.04, 895.941
1446.65, 895.791
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1454.11, 893.941
1456.13, 893.442
1456.13, 893.441
1457.91, 893
1495.01, 893
1616.33, 893
1858.87, 893
2127.47, 893
2141.81, 893
2181.65, 893
2195.59, 893
2234.57, 893
2475.13, 893
2486.56, 893
2956.54, 893
3093.33, 892.755
3324.03, 892.343
3501.9, 891.208
3555.83, 891
3608.19, 889.002
3660.59, 887.002
3711.05, 885.006
3712.04, 884.91
3731.62, 883.014
3735.8, 882.616
3742.13, 882.013
3742.44, 881.984
3742.77, 881.952
3753, 880.979
3763.15, 880.013
3774.11, 878.971
3784.17, 878.013
3795.54, 876.931
3805.18, 876.013
3817.02, 874.887
3826.2, 874.013
3838.24, 872.889
3847.38, 872.034
3861.75, 868.443
3887.16, 862.09
3907.12, 857.102
3927.17, 852.09
3942.55, 848.243
4034.18, 825.338
4146.55, 797.243
4307.17, 757.09
4332.78, 750.671
4346.49, 747.243
4353.22, 745.561
4353.3, 745.541
4360.73, 743.124
426.201, 740.106
442.121, 744.086
449.756, 745.995
450.121, 746.086
450.446, 746.167
454.117, 747.086
458.111, 748.086
461.436, 748.919
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466.102, 750.086
473.419, 751.912
474.113, 752.086
474.811, 752.26
482.112, 754.086
486.617, 755.213
490.077, 756.086
493.601, 756.959
498.102, 758.085
501.607, 758.968
506.077, 760.086
513.383, 761.907
514.104, 762.086
514.812, 762.264
522.084, 764.086
525.707, 764.991
530.085, 766.086
538.079, 768.081
538.353, 768.15
538.357, 768.15
546.101, 770.086
553.36, 771.901
554.096, 772.086
554.833, 772.27
562.083, 774.086
565.979, 775.06
570.084, 776.086
574.006, 777.066
578.084, 778.086
582.033, 779.073
586.085, 780.086
593.341, 781.898
594.104, 782.086
594.853, 782.275
602.111, 784.086
606.157, 785.097
610.11, 786.086
614.194, 787.107
618.11, 788.086
622.223, 789.116
626.101, 790.086
633.31, 791.888
634.101, 792.086
634.901, 792.286
642.101, 794.086
645.858, 795.025
650.112, 796.086
654.377, 797.152
658.111, 798.086
662.404, 799.162
666.101, 800.086
673.276, 801.878
674.112, 802.086
674.953, 802.296
674.961, 802.298
682.111, 804.086
685.598, 804.957
690.111, 806.086
693.564, 806.949
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698.111, 808.086
702.685, 809.229
706.111, 810.086
713.227, 811.865
713.234, 811.867
714.111, 812.086
714.999, 812.308
715.007, 812.31
722.112, 814.086
726.775, 815.254
730.101, 816.086
734.809, 817.263
738.101, 818.086
742.842, 819.271
746.101, 820.086
753.167, 821.852
753.175, 821.854
754.101, 822.086
755.035, 822.319
755.043, 822.321
762.101, 824.086
766.886, 825.282
770.101, 826.086
777.704, 827.987
777.707, 827.987
778.101, 828.086
778.761, 828.251
786.101, 830.086
793.117, 831.84
793.125, 831.842
794.101, 832.086
795.089, 832.333
802.101, 834.086
808.438, 835.67
810.101, 836.086
811.81, 836.513
818.101, 838.086
819.843, 838.521
826.101, 840.086
833.041, 841.821
834.101, 842.086
835.202, 842.361
842.101, 844.086
849.167, 845.852
850.101, 846.086
851.073, 846.329
858.101, 848.086
859.116, 848.34
866.101, 850.086
867.161, 850.351
874.101, 852.086
880.995, 853.809
882.101, 854.086
883.256, 854.375
884.146, 854.597
890.101, 856.086
895.862, 857.526
898.101, 858.086
904.848, 859.773
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906.101, 860.086
912.746, 861.747
914.101, 862.086
915.521, 862.441
922.101, 864.086
923.528, 864.443
930.101, 866.086
936.16, 867.601
938.101, 868.086
944.562, 869.701
945.181, 869.856
945.941, 870.046
946.101, 870.086
948.285, 870.632
949.761, 871.001
950.891, 871.283
951.569, 871.453
954.101, 872.086
958.644, 873.222
960.237, 873.62
962.101, 874.086
964.913, 874.789
970.101, 876.086
973.942, 877.046
978.101, 878.086
982.774, 879.254
986.101, 880.086
987.201, 880.361
989.058, 880.825
989.174, 880.854
990.419, 881.165
994.101, 882.086
999.027, 883.317
999.144, 883.347
1001, 883.811
1002.1, 884.086
1002.22, 884.117
1002.54, 884.195
1002.57, 884.202
1002.93, 884.294
1010.1, 886.086
1016.33, 887.642
1018.1, 888.086
1024.39, 889.659
1026.1, 890.086
1031.92, 891.541
1031.94, 891.544
1034.1, 892.086
1036.43, 892.667
1036.44, 892.671
1042.1, 894.086
1043.67, 894.478
1050.1, 896.086
1051.6, 896.461
1058.1, 898.086
1064.74, 899.745
1066.1, 900.086
1071.43, 901.419
1071.45, 901.423
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1074.1, 902.086
1076.99, 902.808
1077.01, 902.812
1082.1, 904.086
1088.96, 905.8
1090.1, 906.086
1097.03, 907.819
1098.1, 908.086
1105.11, 909.839
1106.1, 910.086
1110.71, 911.237
1110.72, 911.241
1114.25, 912.124
1131.8, 913.879
1134.41, 914.139
1142.12, 914.911
1154.41, 916.139
1162.12, 916.911
1174.41, 918.139
1192.53, 919.952
1194.41, 920.139
1197.66, 920.465
1201.22, 920.776
1212.16, 921.718
1219.87, 922.15
1223.74, 922.15
1239.2, 922.15
1244.03, 922.15
1247.67, 922.15
1263.87, 920.811
1271.48, 920.143
1275.91, 919.79
1278.63, 919.622
1298.92, 918.144
1308.26, 917.4
1313.97, 917.047
1326.37, 916.144
1340.6, 915.011
1349.31, 914.473
1353.82, 914.144
1372.95, 912.621
1380.54, 912.136
1386.13, 910.94
1389.43, 910.122
1389.43, 910.122
1389.57, 910.087
1389.61, 910.077
1397.65, 908.087
1397.77, 908.056
1405.72, 906.087
1405.93, 906.034
1413.79, 904.087
1414.78, 903.841
1414.79, 903.84
1421.86, 902.087
1428.46, 900.451
1428.47, 900.45
1429.93, 900.087
1430.39, 899.974
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1438.01, 898.087
1438.54, 897.955
1446.08, 896.087
1446.69, 895.936
1454.15, 894.087
1456.17, 893.588
1456.17, 893.587
1457.93, 893.15
1495.01, 893.15
1616.33, 893.15
1858.87, 893.15
2127.47, 893.15
2141.81, 893.15
2181.65, 893.15
2195.59, 893.15
2234.57, 893.15
2475.13, 893.15
2486.56, 893.15
2956.54, 893.15
3093.33, 892.905
3324.03, 892.493
3501.9, 891.358
3555.84, 891.15
3608.19, 889.152
3660.59, 887.152
3711.06, 885.155
3712.05, 885.059
3731.64, 883.163
3735.81, 882.765
3742.15, 882.163
3742.45, 882.134
3742.79, 882.102
3753.01, 881.129
3763.16, 880.163
3774.12, 879.12
3784.18, 878.163
3795.56, 877.08
3805.2, 876.163
3817.03, 875.037
3826.22, 874.163
3838.25, 873.038
3847.41, 872.183
3861.79, 868.588
3887.2, 862.235
3907.15, 857.247
3927.2, 852.235
3942.59, 848.389
4034.21, 825.483
4146.59, 797.389
4307.21, 757.235
4332.82, 750.816
4346.52, 747.389
4353.25, 745.706
4353.34, 745.686
4361.26, 743.112

Material Boundary
4447.57, 739.873
4456.92, 738
4461.97, 736.994
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Material Boundary
4484.34, 732.521
4486.94, 732

Scenario-based Entities

Type Coordinates (x,y) Static
-9e-16, 723.896
0.809461, 723.908
1.15168, 723.913
1.45658, 723.917
1.93345, 723.924
4.30816, 723.96
12.6281, 724.084
24.2881, 724.257
113.381, 725.584
150.125, 726.131
251.754, 727.644
262.684, 727.807
264.857, 727.839
267.412, 727.877
267.74, 727.882
267.83, 727.883
268.093, 727.885
268.368, 727.882
269.061, 727.877
272.624, 727.847
281.529, 727.773
284.508, 727.748
284.959, 727.743
286.557, 727.708
289.734, 727.637
295.936, 727.498
301.316, 727.378
309.904, 727.186
313.768, 727.1
314.73, 727
317.794, 727
322.428, 727
327.892, 727
334.438, 727
352.838, 735.003
356.385, 735.013
366.425, 735.2
372.719, 735.318
379.181, 735.415
391.383, 735.573
399.078, 735.005
407.323, 734.789
412.029, 734.347
439.628, 735.289
488.131, 719.138
522.779, 707.602
608.698, 679
618.307, 679
629.067, 679.262
642.777, 679.595
647.559, 679.711
660.405, 680.023
675.999, 680.402

Wadsworth Till

Assigned to:
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689.108, 680.721
700.659, 681.002
711.292, 681.261
721.531, 681.51
724.458, 681.581
731.21, 681.745
742.989, 682.032
746.542, 682.118
760.228, 682.452
768.453, 682.652
775.361, 682.481
785.608, 682.229
792.858, 682.05
834.445, 681.025
836.108, 681
839.229, 681
842.442, 681
846.403, 681
851.249, 681
853.768, 681
858.565, 681
861.768, 681
864.838, 681
868.722, 681
876.123, 681
879.684, 681
882.824, 681
885.634, 681
888.824, 680.784
905.654, 679.642
913.684, 679.098
914.27, 679.058
916.598, 679.003
918.712, 678.951
920.654, 678.998
921.208, 679.012
921.899, 679.03
923.072, 679.061
924.878, 679.141
925.393, 679.164
926.99, 679.234
928.274, 679.291
929.213, 679.332
930.561, 679.392
932.042, 679.457
934.813, 679.981
940.841, 680.61
945.459, 681.092
948.634, 682.055
953.372, 683.186
964.682, 686.266
968.611, 687.32
970.51, 687.807
973.537, 688.568
983.137, 690.678
992.201, 692.586
995.001, 693.111
1005.88, 695.316
1015.48, 697.262
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Water Table

1026.16, 698.595
1029.95, 699.071
1037.13, 700.174
1049.53, 700.993
1053.89, 701.352
1060.67, 701.77
1068.84, 701.86
1069.64, 701.862
1072.74, 701.68
1077.4, 701.408
1085.39, 700.951
1093.76, 700.535
1103.93, 699.206
1105.21, 699.039
1108.51, 698.705
1108.62, 698.694
1115.88, 697.749
1119.27, 697.117
1126.35, 695.778
1134.85, 694.035
1143.12, 692.32
1144.75, 691.993
1145.42, 691.857
1146.43, 691.649
1147.98, 691.316
1148.3, 691.248
1149.18, 691.068
1151.08, 690.719
1156.36, 689.409
1157.27, 689.184
1163.63, 687.532
1180.77, 687.159
1199.14, 687
1219.87, 686.821
1247.6, 686.53
1274.47, 687.001
1354.82, 688.409
1380.15, 687.893
1449.6, 687
1461.71, 687
1495.01, 687
1500.34, 687
1516.14, 686.278
1637.24, 685
1692.76, 685
1718.93, 684.138
1781.09, 683.397
1807.08, 683
1816.05, 683
1826.62, 683
1845.4, 682.209
1854.88, 679
1862.97, 679
1893.13, 688.871
1989.22, 720.9
2041.9, 738.472
2194.18, 687.752
2229.99, 688.38
2366.91, 690.776
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2388.53, 690.405
2447.68, 689.392
2475.13, 688.921
2503.25, 688.435
2521.93, 688.112
2580.04, 689.12
2600.94, 689.482
2620.01, 689.813
2676.93, 690.8
2698.09, 690.434
2754.87, 689.452
2812.87, 688.448
2824.98, 688.239
2831.93, 688.119
2850.97, 688.449
2908.97, 689.455
2965.99, 690.443
2986.93, 690.807
3007.8, 690.446
3064.92, 689.458
3122.98, 688.453
3141.93, 688.125
3160.82, 688.453
3218.92, 689.461
3276.19, 690.454
3296.93, 690.814
3317.6, 690.456
3374.97, 689.464
3433.13, 688.457
3451.93, 688.132
3470.67, 688.457
3501.92, 688.999
3529.71, 689.545
3555.9, 690.059
3593.11, 690.795
3608.3, 691.095
3613.84, 691.204
3660.7, 690.618
3690.85, 690.24
3711.25, 689.984
3731.91, 689.696
3737.4, 689.624
3756.29, 689.378
3778.84, 689.083
3829.56, 690.08
3847.89, 690.44
3856.6, 690.594
3876.52, 690.946
3891.68, 691.214
3937.75, 692.028
3943.28, 691.934
3967.79, 691.516
4028.7, 690.475
4075.88, 689.669
4092.79, 689.38
4147.28, 690.336
4166.21, 690.668
4214.57, 691.517
4293.87, 717.935
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4347.22, 735.704
4355, 738.297
4369.59, 738.142
4375.46, 736.173
4379.34, 734.899
4386.69, 734.881
4390.98, 734.901
4397.07, 736.947
4400, 737.917
4410.58, 738.104
4428.73, 738.546
4430.97, 738.097
4441.29, 736.032
4446.59, 734.97
4455.94, 733.097
4460.99, 732.09
4463.46, 731.597
4465.14, 731.261
4465.96, 731.097
4472.68, 729.754
4475.95, 729.1
4478.43, 728.588
4481.38, 728
4481.45, 728
4483.36, 727.618
4485.96, 727.097
4490.7, 726.149
4495.96, 725.097
4497.12, 724.865
4498.46, 724.597
4499.81, 724.327
4500.96, 724.097
4503.69, 723.551
4505.51, 723.187
4506.46, 722.809
4508.48, 722
4513.9, 722
4516.95, 722
4519.28, 721.534
4521.95, 721
4656.84, 721
4685.73, 721
4711.04, 721
4713.3, 721.452
4716.04, 722
4718.38, 722
4724.51, 722
4726.29, 722.711
4727.48, 723.187
4728.79, 723.45
4732.03, 724.097
4732.91, 724.274
4734.53, 724.597
4735.41, 724.773
4737.03, 725.097
4740.55, 725.801
4747.03, 727.097
4748.79, 727.448
4752.03, 728.097
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4753.78, 728.448
4757.03, 729.097
4760.53, 729.797
4763.5, 730.39
4767.03, 731.097
4767.91, 731.272
4769.54, 731.598
4771.42, 731.978
4774.43, 732.582
4776.5, 733
4776.53, 733
4784.64, 734.61
4786.11, 734.902
4786.67, 735.014
4787.93, 735.263
4795.37, 736.738
4795.62, 736.787
4796.96, 737.054
5009.05, 737.054

435.797, 740.289
443.602, 740.289
447.47, 739
450.033, 738.146
453.47, 737
454.639, 736.61
456.913, 735.853
459.474, 735
462.023, 734.151
465.481, 733
465.482, 733
470.568, 731.307
477.496, 729
480.031, 728.156
483.505, 727
486.035, 726.158
489.513, 725
493.701, 723.607
495.524, 723
499.16, 721.79
507.535, 719
509.344, 718.398
513.543, 717
515.347, 716.4
519.551, 715
521.35, 714.401
525.559, 713
529.162, 711.807
537.749, 709
539.827, 708.301
543.591, 707
545.694, 706.3
549.599, 705
551.706, 704.298
555.606, 703
560.534, 701.359
567.615, 699
570.071, 698.182
573.623, 697

Low Permeable 
Earth Liner

Bottom Liner 
Critical 
Interface - 
Base and 
Sideslopes

LCS Granular 
Drainage Layer

Assigned to:
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577.692, 695.645
579.631, 695
583.706, 693.643
583.706, 693.643
585.639, 693
594.551, 690.033
597.655, 689
599.571, 688.362
603.662, 687
608.129, 685.513
609.67, 685
618.233, 685
628.127, 685.241
628.175, 685.242
700.514, 687
768.454, 688.654
835.534, 687
874.622, 687
885.02, 687
885.837, 687
914.501, 685.056
914.512, 685.056
916.783, 685
918.713, 684.952
920.67, 685
922.861, 685.058
931.35, 685.433
933.943, 685.923
944.266, 687
947.065, 687.849
951.886, 689
965.137, 692.608
966.644, 693
967.06, 693.116
971.617, 694.286
974.456, 694.923
974.842, 695
982.543, 696.691
984.141, 697
990.827, 698.433
993.853, 699
1011.96, 702.672
1013.62, 703
1014.48, 703.184
1029.03, 705
1036.48, 706.144
1049.43, 707
1054.51, 707.425
1060.93, 707.795
1067.29, 707.858
1069.81, 707.862
1084.55, 707
1094.3, 706.515
1105.9, 705
1109.31, 704.655
1114.62, 703.964
1116.8, 703.68
1119.86, 703.126
1120.45, 703
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Piezoline

1128.59, 701.46
1130.69, 701
1136.6, 699.804
1140.35, 699
1147.15, 697.628
1150.1, 697
1152.34, 696.587
1158.74, 695
1164.46, 693.516
1180.87, 693.158
1199.19, 693
1219.93, 692.821
1247.58, 692.53
1274.37, 693
1354.83, 694.411
1380.25, 693.892
1449.64, 693
1461.71, 693
1495.01, 693
1500.48, 693
1516.31, 692.277
1637.28, 691
1692.86, 691
1719.06, 690.137
1781.17, 689.396
1807.13, 689
1816.05, 689
1826.74, 689
1846.47, 688.169
1846.65, 688.162
1850.41, 686.948
1855.35, 685.225
1856.02, 685
1856.55, 685
1858.87, 685
1861.85, 685
1868.81, 687.228
1874.47, 689
1874.47, 689
1875.79, 689.44
1880.49, 691
1880.54, 691
1881.86, 691.439
1886.54, 693
1891.23, 694.563
1892.54, 695
1893.8, 695.436
1893.84, 695.436
1898.54, 697
1899.79, 697.434
1899.84, 697.434
1904.54, 699
1905.79, 699.433
1905.84, 699.433
1910.54, 701
1911.78, 701.431
1911.83, 701.431
1916.54, 703
1917.78, 703.43
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1917.83, 703.429
1922.54, 705
1923.77, 705.428
1923.82, 705.428
1928.54, 707
1929.77, 707.426
1929.82, 707.426
1934.54, 709
1935.76, 709.425
1935.82, 709.425
1940.54, 711
1941.76, 711.423
1941.81, 711.423
1946.54, 713
1947.76, 713.422
1947.81, 713.422
1952.54, 715
1953.76, 715.42
1953.8, 715.42
1958.54, 717
1959.76, 717.419
1959.8, 717.419
1964.54, 719
1965.76, 719.417
1965.79, 719.417
1970.54, 721
1971.76, 721.416
1971.79, 721.416
1976.54, 723
1977.76, 723.414
1977.79, 723.414
1982.54, 725
1987.31, 726.589
1988.52, 727
1988.54, 727
1993.32, 728.59
1994.52, 729
1994.54, 729
1995.75, 729.41
1995.77, 729.41
2000.55, 731
2001.74, 731.408
2001.77, 731.408
2006.55, 733
2007.74, 733.406
2007.77, 733.406
2012.55, 735
2013.73, 735.405
2013.76, 735.405
2018.55, 737
2019.73, 737.403
2019.76, 737.403
2024.55, 739
2025.72, 739.402
2025.75, 739.402
2030.55, 741
2031.73, 741.4
2036.53, 743
2041.91, 744.8
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2060.85, 738.545
2075.51, 733.686
2122.09, 718.246
2127.47, 716.441
2149.16, 709.179
2175.38, 700.392
2176.55, 700
2195.21, 693.791
2195.27, 693.772
2195.49, 693.776
2195.5, 693.776
2195.59, 693.778
2208.3, 694
2235.83, 694.482
2276.51, 695.194
2295.76, 695.531
2313.04, 695.833
2322.59, 696
2366.91, 696.776
2387.58, 696.422
2475.13, 694.921
2521.93, 694.112
2580.01, 695.119
2599.02, 695.449
2655.66, 696.431
2676.93, 696.8
2698.12, 696.433
2756.78, 695.419
2775.37, 695.097
2824.98, 694.239
2831.93, 694.119
2870.81, 694.793
2896.34, 695.236
2908.97, 695.455
2965.96, 696.443
2986.93, 696.807
3005.86, 696.479
3026.7, 696.119
3084.07, 695.126
3141.93, 694.125
3160.86, 694.454
3218.92, 695.461
3276.16, 696.453
3296.93, 696.814
3315.7, 696.489
3373.9, 695.482
3431.21, 694.491
3451.93, 694.132
3472.59, 694.49
3501.92, 694.999
3532.41, 695.598
3555.9, 696.059
3592.57, 696.784
3608.3, 697.095
3613.84, 697.204
3660.7, 696.618
3690.91, 696.239
3711.25, 695.984
3731.91, 695.696
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3736.97, 695.63
3774.17, 695.144
3778.84, 695.083
3829.52, 696.079
3847.89, 696.44
3856.62, 696.594
3891.54, 697.211
3937.75, 698.028
3943.28, 697.934
3967.87, 697.514
4028.8, 696.473
4092.79, 695.38
4147.28, 696.336
4168.34, 696.706
4213.55, 697.499
4302.23, 727.041
4347.22, 741.988
4350.55, 743.096
4352.88, 743.177
4354.12, 743.273
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1.9491.9491.9491.949

1

W W

Method: GLE / Morgenstern-Price
Factor of Safety: 1.949
Center: 4610.631, 2781.028
Radius: 2051.914
Left Slip Surface Endpoint: 3855.632, 873.064
Right Slip Surface Endpoint: 4369.925, 743.281

Zion Landfill Site 2 North Expansion: Section A-A' (North Side)
Complete Buildout / Global Stability
Circular - Grid Search 
Long Term / Seismic Conditions 

Phi 
(deg)

Cohesion 
(psf)

Sat. Unit Weight 
(lbs/ft3)

Unit Weight 
(lbs/ft3)

ColorMaterial Name

34.30130.3121.5Final Cover Soils

21.90130.3121.5Final Cover Critical Interface

3007575Expansion Waste Fill

3007575Existing Waste Fill

300130126LCS Granular Drainage Layer

14.945134.1128.2
Bottom Liner Critical Interface - Base and 

Sideslopes

34.30134.1128.2Low Permeable Earth Liner

14.31000137.8136.6Wadsworth Till

  0.0461
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Slide Analysis Information

A-A_final_north_LT

Project Summary
File Name: A-A_final_north_LT.slmd
Slide Modeler Version: 9.006
Compute Time: 00h:01m:17.926s
Project Title: SLIDE - An Interactive Slope Stability Program
Date Created: 1/30/2020, 11:59:15 AM

General Settings
Units of Measurement: Imperial Units
Time Units: days
Permeability Units: feet/second
Data Output: Standard
Failure Direction: Left to Right

Analysis Options
Slices Type: Vertical

Analysis Methods Used
Bishop simplified
GLE/Morgenstern-Price with interslice force function 
(Half Sine)
Janbu corrected
Spencer

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes
Create Interslice boundaries at intersections with water 
tables and piezos:

Yes

Initial trial value of FS: 1
Steffensen Iteration: Yes

Groundwater Analysis



Groundwater Method: Water Surfaces
Pore Fluid Unit Weight [lbs/ft3]: 62.4
Use negative pore pressure cutoff: Yes
Maximum negative pore pressure [psf]: 0
Advanced Groundwater Method: None

Random Numbers
Pseudo-random Seed: 10116
Random Number Generation Method: Park and Miller v.3

Surface Options
Surface Type: Circular
Search Method: Grid Search
Radius Increment: 10
Composite Surfaces: Disabled
Reverse Curvature: Invalid Surfaces
Minimum Elevation: Not Defined
Minimum Depth: Not Defined
Minimum Area: Not Defined
Minimum Weight: Not Defined

Seismic Loading
Advanced seismic analysis: No
Staged pseudostatic analysis: No
Seismic Load Coefficient (Horizontal): 0.0461

Materials
Final Cover Soils

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 0
Friction Angle [deg] 34.3
Water Surface None
Ru Value 0
Final Cover Critical Interface

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
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Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 0
Friction Angle [deg] 21.9
Water Surface None
Ru Value 0
Expansion Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface None
Ru Value 0
Existing Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface None
Ru Value 0
LCS Granular Drainage Layer

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 126
Saturated Unit Weight [lbs/ft3] 130
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface Piezometric Line 1
Hu Value 1
Bottom Liner Critical Interface - Base and Sideslopes

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 45
Friction Angle [deg] 14.9
Water Surface Piezometric Line 1
Hu Value 1
Low Permeable Earth Liner

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 0
Friction Angle [deg] 34.3
Water Surface Piezometric Line 1
Hu Value 1
Wadsworth Till
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Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 136.6
Saturated Unit Weight [lbs/ft3] 137.8
Cohesion [psf] 1000
Friction Angle [deg] 14.3
Water Surface Water Table
Hu Value 1

Global Minimums
Method: bishop simplified

FS 1.953020
Center: 4610.631, 2781.028
Radius: 2051.914
Left Slip Surface Endpoint: 3855.632, 873.064
Right Slip Surface Endpoint: 4369.925, 743.281
Resisting Moment: 6.8163e+08 lb-ft
Driving Moment: 3.49014e+08 lb-ft
Total Slice Area: 6389.84 ft2
Surface Horizontal Width: 514.293 ft
Surface Average Height: 12.4245 ft

Method: janbu corrected

FS 1.963790
Center: 4610.631, 2781.028
Radius: 2051.914
Left Slip Surface Endpoint: 3855.632, 873.064
Right Slip Surface Endpoint: 4369.925, 743.281
Resisting Horizontal Force: 324712 lb
Driving Horizontal Force: 165350 lb
Total Slice Area: 6389.84 ft2
Surface Horizontal Width: 514.293 ft
Surface Average Height: 12.4245 ft

Method: spencer

FS 1.950620
Center: 4610.631, 2781.028
Radius: 2051.914
Left Slip Surface Endpoint: 3855.632, 873.064
Right Slip Surface Endpoint: 4369.925, 743.281
Resisting Moment: 6.80791e+08 lb-ft
Driving Moment: 3.49014e+08 lb-ft
Resisting Horizontal Force: 321780 lb
Driving Horizontal Force: 164963 lb
Total Slice Area: 6389.84 ft2
Surface Horizontal Width: 514.293 ft
Surface Average Height: 12.4245 ft
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Method: gle/morgenstern-price

FS 1.949460
Center: 4610.631, 2781.028
Radius: 2051.914
Left Slip Surface Endpoint: 3855.632, 873.064
Right Slip Surface Endpoint: 4369.925, 743.281
Resisting Moment: 6.80387e+08 lb-ft
Driving Moment: 3.49014e+08 lb-ft
Resisting Horizontal Force: 321684 lb
Driving Horizontal Force: 165012 lb
Total Slice Area: 6389.84 ft2
Surface Horizontal Width: 514.293 ft
Surface Average Height: 12.4245 ft

Valid and Invalid Surfaces
Method: bishop simplified

Number of Valid Surfaces: 4504
Number of Invalid Surfaces: 303

Error Codes
Error Code -106 reported for 10 surfaces
Error Code -107 reported for 97 surfaces
Error Code -110 reported for 196 surfaces

Method: janbu corrected

Number of Valid Surfaces: 4504
Number of Invalid Surfaces: 303

Error Codes
Error Code -106 reported for 10 surfaces
Error Code -107 reported for 97 surfaces
Error Code -110 reported for 196 surfaces

Method: spencer

Number of Valid Surfaces: 4504
Number of Invalid Surfaces: 303

Error Codes
Error Code -106 reported for 10 surfaces
Error Code -107 reported for 97 surfaces
Error Code -110 reported for 196 surfaces

Method: gle/morgenstern-price

Number of Valid Surfaces: 4504
Number of Invalid Surfaces: 303

Error Codes
Error Code -106 reported for 10 surfaces
Error Code -107 reported for 97 surfaces
Error Code -110 reported for 196 surfaces
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Error Code Descriptions

The following errors were encountered during the computation:
-106 = Average slice width is less than 0.0001 * (maximum horizontal extent of soil region). This  
limitation is imposed to avoid numerical errors which may result from too many slices, or too 
small a slip region.
-107 = Total driving moment or total driving force is negative. This will occur if the wrong failure  
direction is specified, or if high external or anchor loads are applied against the failure direction.
-110 = The water table or a piezoline does not span the slip region for a given slip surface,  
when Water Surfaces is specified as the method of pore pressure calculation. If this error occurs,  
check that the water table or piezoline(s) span the appropriate soil cells.

Entity Information
Circ - Thin Layers

Shared Entities

Type Coordinates (x,y)
4805.86, 742.054
4801.56, 742.054
4796.47, 742.054
4726.05, 728
4724.43, 727.354
4723.55, 727
4718.38, 727
4715.55, 727
4712.32, 726.355
4710.54, 726
4685.73, 726
4656.84, 726
4522.44, 726
4516.53, 727
4513.9, 727
4509.44, 727
4508.31, 727.451
4506.94, 728
4486.94, 732
4486.94, 732
4481.94, 733
4481.52, 733.084
4476.94, 734
4476.94, 734
4471.48, 735.093
4466.94, 736
4466.94, 736
4466.94, 736
4464.31, 736.526
4461.43, 737.102
4456.94, 738
4456.94, 738
4451.39, 739.111
4446.94, 740
4442.27, 740.935
4431.95, 743
4429.16, 743.558
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4410.47, 743.103
4399.15, 742.903
4395.49, 741.691
4390.15, 739.897
4386.69, 739.881
4380.14, 739.897
4377.03, 740.918
4371.14, 742.896
4365, 744.839
4354.12, 748.427
4347.22, 750.154
4333.51, 753.581
4307.9, 760
4147.28, 800.154
4034.9, 828.248
3943.28, 851.154
3927.9, 855
3907.85, 860.012
3887.89, 865
3862.48, 871.353
3847.89, 875
3838.52, 875.876
3826.49, 877
3817.3, 877.874
3805.47, 879
3795.83, 879.918
3784.45, 881
3774.39, 881.957
3763.43, 883
3753.28, 883.966
3743.06, 884.939
3742.72, 884.971
3742.42, 885
3736.08, 885.603
3731.91, 886
3712.33, 887.896
3711.25, 888
3660.7, 890
3608.3, 892
3555.9, 894
3501.92, 894.208
3324.04, 895.343
3093.34, 895.755
2956.54, 896
2486.56, 896
2475.13, 896
2234.57, 896
2195.59, 896
2181.65, 896
2141.81, 896
2127.47, 896
1858.87, 896
1616.33, 896
1495.01, 896
1458.28, 896
1456.86, 896.353
1456.85, 896.354
1454.84, 896.853
1447.37, 898.703
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1446.76, 898.853
1439.22, 900.721
1438.69, 900.853
1431.08, 902.74
1430.62, 902.853
1429.15, 903.217
1429.15, 903.218
1422.55, 904.853
1415.47, 906.607
1415.47, 906.607
1414.48, 906.853
1406.62, 908.801
1406.4, 908.853
1398.46, 910.822
1398.33, 910.853
1390.3, 912.844
1390.26, 912.853
1390.12, 912.889
1390.12, 912.889
1386.77, 913.717
1380.94, 914.966
1373.16, 915.464
1354.04, 916.986
1349.5, 917.317
1340.81, 917.854
1326.59, 918.986
1314.16, 919.891
1308.46, 920.243
1299.13, 920.986
1278.82, 922.465
1276.11, 922.633
1271.72, 922.983
1264.11, 923.65
1247.79, 925
1244.03, 925
1239.2, 925
1223.74, 925
1219.79, 925
1211.96, 924.561
1200.98, 923.615
1197.39, 923.302
1194.12, 922.975
1192.25, 922.788
1174.12, 920.975
1161.84, 919.746
1154.12, 918.975
1141.84, 917.746
1134.12, 916.975
1131.52, 916.714
1113.76, 914.939
1110.03, 914.006
1110.01, 914.002
1105.41, 912.851
1104.42, 912.604
1097.41, 910.851
1096.34, 910.584
1089.41, 908.851
1088.27, 908.565
1081.41, 906.851
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External Boundary

1076.31, 905.577
1076.3, 905.573
1073.41, 904.851
1070.76, 904.188
1070.74, 904.184
1065.41, 902.851
1064.04, 902.51
1057.41, 900.851
1050.91, 899.226
1049.41, 898.851
1042.98, 897.243
1041.41, 896.851
1035.75, 895.435
1035.73, 895.432
1033.41, 894.851
1031.24, 894.309
1031.23, 894.306
1025.41, 892.851
1023.7, 892.424
1017.41, 890.851
1015.64, 890.407
1009.41, 888.851
1002.24, 887.059
1001.87, 886.967
1001.85, 886.96
1001.53, 886.882
1001.41, 886.851
1000.31, 886.576
998.452, 886.111
998.336, 886.082
993.409, 884.851
989.728, 883.93
988.483, 883.619
988.367, 883.59
986.509, 883.126
985.409, 882.851
982.082, 882.019
977.409, 880.851
973.251, 879.811
969.409, 878.851
964.222, 877.554
961.409, 876.851
959.545, 876.385
957.953, 875.986
953.409, 874.851
950.878, 874.218
950.2, 874.048
949.069, 873.766
947.594, 873.397
945.409, 872.851
945.25, 872.811
944.49, 872.621
943.871, 872.466
937.409, 870.851
935.469, 870.366
929.409, 868.851
922.837, 867.208
921.409, 866.851
914.83, 865.206
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913.409, 864.851
912.054, 864.512
905.409, 862.851
904.157, 862.538
897.409, 860.851
895.171, 860.291
889.409, 858.851
883.455, 857.362
882.565, 857.14
881.409, 856.851
880.304, 856.574
873.409, 854.851
866.47, 853.116
865.409, 852.851
858.425, 851.105
857.409, 850.851
850.382, 849.094
849.409, 848.851
848.476, 848.617
841.409, 846.851
834.511, 845.126
833.409, 844.851
832.349, 844.586
825.409, 842.851
819.152, 841.286
817.409, 840.851
811.119, 839.278
809.409, 838.851
807.747, 838.435
801.409, 836.851
794.398, 835.098
793.409, 834.851
792.434, 834.607
792.426, 834.605
785.409, 832.851
778.07, 831.016
777.409, 830.851
777.357, 830.838
777.354, 830.838
769.409, 828.851
766.195, 828.047
761.409, 826.851
754.352, 825.086
754.344, 825.084
753.409, 824.851
752.484, 824.619
752.476, 824.617
745.409, 822.851
742.15, 822.036
737.409, 820.851
734.118, 820.028
729.409, 818.851
726.082, 818.019
721.42, 816.851
714.316, 815.075
714.308, 815.073
713.42, 814.851
712.543, 814.631
712.535, 814.629
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705.42, 812.851
701.994, 811.994
697.42, 810.851
692.873, 809.714
689.42, 808.851
684.906, 807.722
681.42, 806.851
674.27, 805.063
674.262, 805.061
673.422, 804.851
672.586, 804.643
665.409, 802.851
661.711, 801.926
657.419, 800.851
653.685, 799.917
649.422, 798.851
645.167, 797.79
641.409, 796.851
634.21, 795.051
633.409, 794.851
632.619, 794.653
625.409, 792.851
621.53, 791.881
617.419, 790.851
613.503, 789.872
609.419, 788.851
605.466, 787.862
601.421, 786.851
594.16, 785.039
593.415, 784.852
592.654, 784.664
585.393, 782.851
581.342, 781.838
577.393, 780.851
573.314, 779.831
569.392, 778.851
565.288, 777.824
561.39, 776.85
554.142, 775.035
553.404, 774.85
552.668, 774.665
545.409, 772.851
538.007, 771
538.003, 771
537.388, 770.846
529.393, 768.851
525.016, 767.756
521.392, 766.85
514.117, 765.028
513.413, 764.851
512.696, 764.673
505.386, 762.851
500.914, 761.732
497.408, 760.85
492.912, 759.725
489.386, 758.851
485.922, 757.977
481.42, 756.851
474.122, 755.025
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473.423, 754.851
472.728, 754.677
465.411, 752.851
460.744, 751.683
457.419, 750.85
453.425, 749.85
449.755, 748.932
449.43, 748.851
449.065, 748.76
441.43, 746.851
411.625, 739.4
408.752, 739.647
407.707, 739.78
399.328, 740
391.535, 740.576
375.004, 740.361
356.331, 740.013
351.947, 740
351.399, 739.824
347.109, 738
345.31, 737.207
342.499, 736
338.762, 734.381
337.91, 734
333.865, 732.219
333.374, 732
331.196, 732
314.988, 732
314.081, 732.094
284.972, 732.744
267.961, 732.886
0, 728.896
1.137e-13, 646.588
-5.68e-14, 330.891
5009.05, 330.891
5009.05, 649.333
5009.05, 742.054
411.625, 739.4
415.074, 739.104
419.682, 740
425.234, 740.088
426.201, 740.106
426.87, 740.119
435.797, 740.289
440.602, 740.289
447.47, 738
450.033, 737.146
453.47, 736
454.639, 735.61
456.913, 734.853
459.474, 734
462.023, 733.151
465.481, 732
465.482, 732
470.568, 730.307
477.496, 728
480.031, 727.156
483.505, 726
486.035, 725.158
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489.513, 724
493.701, 722.607
495.524, 722
499.16, 720.79
507.535, 718
509.344, 717.398
513.543, 716
515.347, 715.4
519.551, 714
521.35, 713.401
525.559, 712
529.162, 710.807
537.749, 708
539.827, 707.301
543.591, 706
545.694, 705.3
549.599, 704
551.706, 703.298
555.606, 702
560.534, 700.359
567.615, 698
570.071, 697.182
573.623, 696
577.692, 694.645
579.631, 694
583.706, 692.643
583.706, 692.643
585.639, 692
594.551, 689.033
597.655, 688
599.571, 687.362
603.662, 686
608.129, 684.513
609.67, 684
618.233, 684
628.127, 684.241
628.175, 684.242
700.514, 686
768.454, 687.654
835.534, 686
874.622, 686
885.02, 686
885.837, 686
914.501, 684.056
914.512, 684.056
916.783, 684
918.713, 683.952
920.67, 684
922.861, 684.058
931.35, 684.433
933.943, 684.923
944.266, 686
947.065, 686.849
951.886, 688
965.137, 691.608
966.644, 692
967.06, 692.116
971.617, 693.286
974.456, 693.923
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974.842, 694
982.543, 695.691
984.141, 696
990.827, 697.433
993.853, 698
1011.96, 701.672
1013.62, 702
1014.48, 702.184
1029.03, 704
1036.48, 705.144
1049.43, 706
1054.51, 706.425
1060.93, 706.795
1067.29, 706.858
1069.81, 706.862
1084.55, 706
1094.3, 705.515
1105.9, 704
1109.31, 703.655
1114.62, 702.964
1116.8, 702.68
1119.86, 702.126
1120.45, 702
1128.59, 700.46
1130.69, 700
1136.6, 698.804
1140.35, 698
1147.15, 696.628
1150.1, 696
1152.34, 695.587
1158.74, 694
1164.46, 692.516
1180.87, 692.158
1199.19, 692
1219.93, 691.821
1247.58, 691.53
1274.37, 692
1354.83, 693.411
1380.25, 692.892
1449.64, 692
1461.71, 692
1495.01, 692
1500.48, 692
1516.31, 691.277
1637.28, 690
1692.86, 690
1719.06, 689.137
1781.17, 688.396
1807.13, 688
1816.05, 688
1826.74, 688
1846.47, 687.169
1850.09, 686
1855.02, 684.278
1855.86, 684
1856.55, 684
1858.87, 684
1862.01, 684
1866.61, 685.507
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Material Boundary

1867.43, 685.773
1868.11, 686
1868.4, 686.102
1874.47, 688
1874.47, 688
1875.79, 688.44
1880.49, 690
1880.54, 690
1881.86, 690.439
1886.54, 692
1891.23, 693.563
1892.54, 694
1893.8, 694.436
1893.84, 694.436
1898.54, 696
1899.79, 696.434
1899.84, 696.434
1904.54, 698
1905.79, 698.433
1905.84, 698.433
1910.54, 700
1911.78, 700.431
1911.83, 700.431
1916.54, 702
1917.78, 702.43
1917.83, 702.429
1922.54, 704
1923.77, 704.428
1923.82, 704.428
1928.54, 706
1929.77, 706.426
1929.82, 706.426
1934.54, 708
1935.76, 708.425
1935.82, 708.425
1940.54, 710
1941.76, 710.423
1941.81, 710.423
1946.54, 712
1947.76, 712.422
1947.81, 712.422
1952.54, 714
1953.76, 714.42
1953.8, 714.42
1958.54, 716
1959.76, 716.419
1959.8, 716.419
1964.54, 718
1965.76, 718.417
1965.79, 718.417
1970.54, 720
1971.76, 720.416
1971.79, 720.416
1976.54, 722
1977.76, 722.414
1977.79, 722.414
1982.54, 724
1987.31, 725.589
1988.52, 726

15/61

Tuesday, January 26, 2021A-A_final_north_LT



1988.54, 726
1993.32, 727.59
1994.52, 728
1994.54, 728
1995.75, 728.41
1995.77, 728.41
2000.55, 730
2001.74, 730.408
2001.77, 730.408
2006.55, 732
2007.74, 732.406
2007.77, 732.406
2012.55, 734
2013.73, 734.405
2013.76, 734.405
2018.55, 736
2019.73, 736.403
2019.76, 736.403
2024.55, 738
2025.72, 738.402
2025.75, 738.402
2030.55, 740
2031.73, 740.4
2036.53, 742
2041.91, 743.743
2060, 737.734
2072.88, 733.432
2127.47, 715.257
2173.38, 700
2195.04, 692.792
2195.11, 692.769
2195.24, 692.771
2195.59, 692.778
2366.91, 695.776
2388.56, 695.405
2447.68, 694.392
2475.13, 693.921
2503.22, 693.435
2521.93, 693.112
2580.01, 694.119
2600.94, 694.482
2620.04, 694.813
2676.93, 695.8
2698.12, 695.433
2754.87, 694.452
2812.84, 693.449
2824.98, 693.239
2831.93, 693.119
2851.01, 693.449
2908.97, 694.455
2965.96, 695.443
2986.93, 695.807
3007.83, 695.445
3064.92, 694.458
3122.95, 693.454
3141.93, 693.125
3160.85, 693.454
3218.92, 694.461
3276.17, 695.453

16/61

Tuesday, January 26, 2021A-A_final_north_LT



3296.93, 695.814
3317.63, 695.456
3374.97, 694.464
3433.1, 693.458
3451.93, 693.132
3470.7, 693.458
3501.92, 693.999
3529.71, 694.545
3555.9, 695.059
3593.08, 695.794
3608.3, 696.095
3613.84, 696.204
3660.7, 695.618
3690.86, 695.24
3711.25, 694.984
3731.91, 694.696
3737.4, 694.624
3756.25, 694.378
3778.84, 694.083
3829.53, 695.079
3847.89, 695.44
3856.61, 695.594
3876.56, 695.947
3891.57, 696.212
3937.75, 697.028
3943.28, 696.934
3967.86, 696.515
4028.78, 695.474
4075.88, 694.669
4092.79, 694.38
4147.28, 695.336
4168.47, 695.708
4213.72, 696.502
4287.75, 721.165
4347.22, 740.972
4354.12, 743.273
4360.73, 743.124
4361.26, 743.112
4363.81, 743.055
4369.04, 742.975
4371.14, 742.896
425.234, 740.088
425.659, 739.946
439.628, 735.289
445.572, 733.308
448.135, 732.454
451.572, 731.308
452.741, 730.918
455.017, 730.16
457.579, 729.307
460.127, 728.458
464.508, 727
464.51, 727
468.673, 725.614
475.6, 723.307
478.136, 722.463
481.611, 721.307
484.14, 720.465
487.618, 719.307
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491.807, 717.914
493.629, 717.307
497.265, 716.097
505.64, 713.307
507.449, 712.705
511.648, 711.307
513.452, 710.707
517.656, 709.307
519.455, 708.708
523.669, 707.306
527.287, 706.108
535.86, 703.305
537.89, 702.622
541.663, 701.318
543.799, 700.607
547.704, 699.307
549.811, 698.606
553.711, 697.307
558.639, 695.666
565.718, 693.308
568.176, 692.49
571.728, 691.307
575.797, 689.953
577.736, 689.307
582.052, 687.87
582.052, 687.87
583.743, 687.307
592.656, 684.34
595.759, 683.307
597.676, 682.669
601.767, 681.307
606.234, 679.82
608.698, 679
618.307, 679
628.226, 679.242
628.274, 679.242
700.659, 681.002
768.453, 682.652
835.46, 681
874.622, 681
885.02, 681
885.634, 681
914.27, 679.058
914.411, 679.057
916.635, 679.002
918.712, 678.951
920.822, 679.002
923.072, 679.061
932.042, 679.457
934.813, 679.981
945.459, 681.092
948.634, 682.055
953.372, 683.186
966.68, 686.81
968.205, 687.206
968.611, 687.32
973.02, 688.452
975.698, 689.053
976.071, 689.127
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983.756, 690.815
985.339, 691.121
992.008, 692.55
995.001, 693.111
1013.14, 696.789
1014.83, 697.123
1015.48, 697.262
1029.86, 699.057
1037.13, 700.174
1049.88, 701.017
1054.93, 701.439
1061.13, 701.796
1067.32, 701.858
1069.64, 701.862
1084.22, 701.009
1093.76, 700.535
1105.21, 699.039
1108.62, 698.694
1113.85, 698.014
1115.88, 697.749
1118.7, 697.239
1119.27, 697.117
1127.39, 695.581
1129.45, 695.129
1135.37, 693.93
1139.13, 693.125
1145.94, 691.753
1148.93, 691.114
1151.08, 690.719
1157.27, 689.184
1163.63, 687.532
1180.77, 687.159
1199.14, 687
1219.87, 686.821
1247.6, 686.53
1274.47, 687.001
1354.82, 688.409
1380.15, 687.893
1449.6, 687
1461.71, 687
1495.01, 687
1500.34, 687
1516.14, 686.278
1637.24, 685
1692.76, 685
1718.93, 684.138
1781.09, 683.397
1807.08, 683
1816.05, 683
1826.62, 683
1845.4, 682.209
1848.18, 681.312
1853.09, 679.599
1854.88, 679
1856.55, 679
1858.87, 679
1862.97, 679
1868.47, 680.801
1869.31, 681.074
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Material Boundary

1870.05, 681.322
1870.29, 681.404
1875.39, 683
1875.45, 683
1877.69, 683.747
1881.46, 685
1881.51, 685
1883.75, 685.747
1888.43, 687.308
1893.13, 688.871
1894.47, 689.319
1894.81, 689.435
1894.82, 689.435
1900.47, 691.319
1900.8, 691.434
1900.81, 691.434
1906.47, 693.319
1906.8, 693.432
1906.81, 693.432
1912.47, 695.319
1912.79, 695.431
1912.81, 695.431
1918.47, 697.32
1918.79, 697.429
1918.8, 697.429
1924.47, 699.32
1924.78, 699.428
1924.8, 699.428
1930.47, 701.32
1930.78, 701.426
1930.79, 701.426
1936.47, 703.32
1936.78, 703.425
1936.79, 703.425
1942.47, 705.32
1942.77, 705.423
1942.78, 705.423
1948.47, 707.319
1948.77, 707.422
1948.78, 707.422
1954.47, 709.318
1954.77, 709.42
1954.78, 709.42
1960.47, 711.317
1960.76, 711.419
1960.77, 711.419
1966.47, 713.316
1966.76, 713.417
1966.77, 713.417
1972.46, 715.315
1972.76, 715.416
1972.76, 715.416
1978.46, 717.315
1978.75, 717.414
1978.76, 717.414
1984.44, 719.308
1989.23, 720.903
1989.51, 721
1989.52, 721
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1995.23, 722.904
1995.51, 723
1995.54, 723
1996.74, 723.41
1996.75, 723.41
2002.46, 725.314
2002.74, 725.408
2002.74, 725.408
2008.46, 727.314
2008.73, 727.406
2008.74, 727.406
2014.46, 729.314
2014.73, 729.405
2014.73, 729.405
2020.46, 731.315
2020.72, 731.403
2020.73, 731.403
2026.46, 733.315
2026.72, 733.402
2026.73, 733.402
2032.46, 735.313
2033.64, 735.713
2037.69, 737.065
2041.9, 738.472
2061.54, 731.927
2127.47, 709.948
2194.18, 687.752
2195.59, 687.778
2206.66, 687.971
2366.91, 690.776
2388.53, 690.405
2447.68, 689.392
2475.13, 688.921
2503.25, 688.435
2521.93, 688.112
2580.04, 689.12
2600.94, 689.482
2620.01, 689.813
2676.93, 690.8
2698.09, 690.434
2754.87, 689.452
2812.87, 688.448
2824.98, 688.239
2831.93, 688.119
2850.97, 688.449
2908.97, 689.455
2965.99, 690.443
2986.93, 690.807
3007.8, 690.446
3064.92, 689.458
3122.98, 688.453
3141.93, 688.125
3160.82, 688.453
3218.92, 689.461
3276.19, 690.454
3296.93, 690.814
3317.6, 690.456
3374.97, 689.464
3433.13, 688.457
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3451.93, 688.132
3470.67, 688.457
3501.92, 688.999
3529.71, 689.545
3555.9, 690.059
3593.11, 690.795
3608.3, 691.095
3613.84, 691.204
3660.7, 690.618
3690.85, 690.24
3711.25, 689.984
3731.91, 689.696
3737.4, 689.624
3756.29, 689.378
3778.84, 689.083
3829.56, 690.08
3847.89, 690.44
3856.6, 690.594
3876.52, 690.946
3891.68, 691.214
3937.75, 692.028
3943.28, 691.934
3967.79, 691.516
4028.7, 690.475
4075.88, 689.669
4092.79, 689.38
4147.28, 690.336
4166.21, 690.668
4214.57, 691.517
4293.87, 717.935
4347.22, 735.704
4368.61, 742.832
4369.04, 742.975
435.797, 740.289
442.642, 742
450.278, 743.909
450.642, 744
450.968, 744.081
454.639, 745
458.633, 746
461.959, 746.833
466.624, 748
473.939, 749.826
474.634, 750
475.332, 750.174
482.633, 752
487.141, 753.127
490.599, 754
494.12, 754.873
498.626, 756
502.131, 756.883
506.599, 758
513.901, 759.821
514.625, 760
515.336, 760.179
522.606, 762
526.229, 762.906
530.606, 764
538.599, 765.995
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538.618, 766
538.622, 766
538.64, 766.005
546.622, 768
553.883, 769.815
554.619, 770
555.355, 770.184
562.605, 772
566.5, 772.974
570.605, 774
574.527, 774.98
578.605, 776
582.554, 776.987
586.606, 778
593.858, 779.811
594.624, 780
595.376, 780.19
602.632, 782
606.678, 783.012
610.632, 784
614.715, 785.021
618.632, 786
622.745, 787.031
626.622, 788
633.831, 789.802
634.622, 790
635.422, 790.2
642.622, 792
646.38, 792.939
650.632, 794
654.898, 795.067
658.632, 796
662.927, 797.076
666.622, 798
673.797, 799.792
674.632, 800
675.475, 800.211
675.482, 800.213
682.633, 802
686.119, 802.872
690.633, 804
694.086, 804.863
698.633, 806
703.206, 807.143
706.633, 808
713.748, 809.779
713.756, 809.781
714.633, 810
715.521, 810.222
715.529, 810.224
722.633, 812
727.298, 813.169
730.622, 814
735.33, 815.177
738.622, 816
743.363, 817.185
746.622, 818
753.689, 819.767
753.697, 819.769
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754.622, 820
755.557, 820.234
755.564, 820.236
762.622, 822
767.408, 823.196
770.622, 824
777.968, 825.837
777.971, 825.837
778.622, 826
779.282, 826.165
786.622, 828
793.638, 829.754
793.646, 829.756
794.622, 830
795.611, 830.247
802.622, 832
808.959, 833.584
810.622, 834
812.332, 834.427
818.622, 836
820.364, 836.436
826.622, 838
833.562, 839.735
834.622, 840
835.724, 840.275
842.622, 842
849.689, 843.767
850.622, 844
851.594, 844.243
858.622, 846
859.638, 846.254
866.622, 848
867.683, 848.265
874.622, 850
881.516, 851.724
882.622, 852
883.778, 852.289
884.667, 852.511
890.622, 854
896.384, 855.44
898.622, 856
905.369, 857.687
906.622, 858
913.267, 859.661
914.622, 860
916.042, 860.355
922.622, 862
924.05, 862.357
930.622, 864
936.682, 865.515
938.622, 866
945.083, 867.615
945.703, 867.77
946.463, 867.96
946.622, 868
948.807, 868.546
950.282, 868.915
951.413, 869.198
952.09, 869.367
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954.622, 870
959.165, 871.136
960.758, 871.534
962.622, 872
965.435, 872.703
970.622, 874
974.464, 874.96
978.622, 876
983.295, 877.168
986.622, 878
987.722, 878.275
989.579, 878.739
989.696, 878.768
990.941, 879.08
994.622, 880
999.548, 881.232
999.665, 881.261
1001.52, 881.725
1002.62, 882
1002.75, 882.031
1003.06, 882.11
1003.09, 882.116
1003.45, 882.208
1010.62, 884
1016.85, 885.557
1018.62, 886
1024.91, 887.573
1026.62, 888
1032.44, 889.455
1032.46, 889.459
1034.62, 890
1036.95, 890.581
1036.96, 890.585
1042.62, 892
1044.19, 892.392
1050.62, 894
1052.12, 894.375
1058.62, 896
1065.26, 897.659
1066.62, 898
1071.96, 899.334
1071.97, 899.337
1074.62, 900
1077.51, 900.722
1077.53, 900.726
1082.62, 902
1089.48, 903.714
1090.62, 904
1097.56, 905.733
1098.62, 906
1105.63, 907.753
1106.62, 908
1111.23, 909.151
1111.24, 909.155
1114.62, 910
1132.01, 911.739
1134.62, 912
1142.34, 912.771
1154.62, 914
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Material Boundary

1162.34, 914.771
1174.62, 916
1192.75, 917.813
1194.62, 918
1197.86, 918.324
1201.41, 918.634
1212.31, 919.573
1219.93, 920
1223.74, 920
1239.2, 920
1244.03, 920
1247.58, 920
1263.68, 918.668
1271.3, 918
1275.76, 917.645
1278.49, 917.476
1298.75, 916
1308.11, 915.255
1313.82, 914.902
1326.21, 914
1340.45, 912.866
1349.16, 912.328
1353.66, 912
1372.8, 910.476
1380.25, 910
1385.65, 908.845
1388.91, 908.035
1388.92, 908.035
1389.06, 908
1389.1, 907.991
1397.13, 906
1397.26, 905.969
1405.2, 904
1405.41, 903.947
1413.27, 902
1414.27, 901.754
1414.27, 901.754
1421.35, 900
1427.95, 898.364
1427.95, 898.363
1429.42, 898
1429.87, 897.887
1437.49, 896
1438.02, 895.868
1445.56, 894
1446.17, 893.85
1453.63, 892
1455.65, 891.501
1455.65, 891.5
1457.67, 891
1461.71, 890
1467.34, 888.591
1467.35, 888.589
1469.71, 888
1470.53, 887.793
1477.71, 886
1478.61, 885.773
1485.71, 884
1489.39, 883.08
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1490.59, 882.778
1492.56, 882.287
1493.71, 882
1494.64, 881.766
1495.01, 881.674
1501.71, 880
1508.76, 878.237
1509.71, 878
1515.42, 876.572
1517.71, 876
1524.27, 874.359
1525.71, 874
1533.07, 872.159
1533.71, 872
1533.89, 871.955
1541.71, 870
1547.85, 868.466
1549.71, 868
1549.77, 867.986
1557.71, 866
1565.54, 864.043
1565.71, 864
1566.26, 863.863
1573.71, 862
1577.71, 861
1577.72, 860.999
1581.71, 860
1585.53, 859.045
1585.54, 859.044
1589.71, 858
1591.56, 857.539
1597.71, 856
1599.62, 855.525
1605.71, 854
1607.67, 853.51
1613.72, 852
1618.11, 850.901
1618.12, 850.899
1621.72, 850
1625.17, 849.136
1625.18, 849.135
1629.72, 848
1631.84, 847.469
1637.72, 846
1639.9, 845.455
1645.72, 844
1647.95, 843.442
1653.72, 842
1658.44, 840.82
1658.45, 840.818
1661.72, 840
1664.88, 839.211
1664.88, 839.209
1669.72, 838
1672.15, 837.393
1677.72, 836
1680.18, 835.385
1685.72, 834
1688.19, 833.383
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1693.72, 832
1698.69, 830.759
1701.72, 830
1707.44, 828.57
1709.72, 828
1715.32, 826.602
1717.72, 826
1723.24, 824.622
1725.72, 824
1728.35, 823.345
1733.73, 822
1736.41, 821.33
1741.73, 820
1744.46, 819.317
1749.73, 818
1752.51, 817.305
1757.73, 816
1760.55, 815.294
1765.72, 814
1770.89, 812.708
1773.72, 812
1778.85, 810.716
1781.7, 810
1784.68, 809.261
1789.73, 808
1792.72, 807.252
1797.73, 806
1803.91, 804.456
1805.73, 804
1811.94, 802.447
1813.73, 802
1817.77, 800.99
1817.78, 800.988
1821.73, 800
1825.74, 798.998
1825.75, 798.997
1829.73, 798
1835.99, 796.436
1837.73, 796
1844, 794.433
1845.73, 794
1852.02, 792.43
1853.73, 792
1857.65, 791.022
1857.65, 791.02
1858.87, 790.716
1861.74, 790
1865.84, 788.973
1865.85, 788.971
1869.74, 788
1876.04, 786.424
1877.74, 786
1879.43, 785.576
1885.74, 784
1887.43, 783.577
1893.72, 782
1897.59, 781.033
1897.6, 781.031
1901.71, 780
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1905.83, 778.97
1905.84, 778.969
1909.7, 778
1911.41, 777.573
1917.72, 776
1924.02, 774.424
1925.72, 774
1932, 772.424
1933.69, 772
1937.57, 771.035
1937.58, 771.034
1941.71, 770
1945.85, 768.964
1945.86, 768.963
1949.7, 768
1956.05, 766.417
1957.71, 766
1959.39, 765.582
1965.72, 764
1967.39, 763.583
1973.7, 762
1977.57, 761.034
1977.58, 761.033
1981.71, 760
1985.9, 758.959
1985.9, 758.958
1989.74, 758
1991.4, 757.584
1997.72, 756
1999.4, 755.58
2005.72, 754
2007.48, 753.558
2013.7, 752
2017.55, 751.04
2017.56, 751.039
2021.71, 750
2025.87, 748.959
2025.88, 748.958
2029.73, 748
2032.55, 747.298
2037.73, 746
2040.08, 745.405
2041.91, 744.8
2060.85, 738.545
2075.51, 733.686
2122.09, 718.246
2127.47, 716.441
2149.16, 709.179
2175.38, 700.392
2176.55, 700
2195.21, 693.791
2195.27, 693.772
2195.49, 693.776
2195.5, 693.776
2195.59, 693.778
2208.3, 694
2235.83, 694.482
2276.51, 695.194
2295.76, 695.531
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2313.04, 695.833
2322.59, 696
2366.91, 696.776
2387.58, 696.422
2475.13, 694.921
2521.93, 694.112
2580.01, 695.119
2599.02, 695.449
2655.66, 696.431
2676.93, 696.8
2698.12, 696.433
2756.78, 695.419
2775.37, 695.097
2824.98, 694.239
2831.93, 694.119
2870.81, 694.793
2896.34, 695.236
2908.97, 695.455
2965.96, 696.443
2986.93, 696.807
3005.86, 696.479
3026.7, 696.119
3084.07, 695.126
3141.93, 694.125
3160.86, 694.454
3218.92, 695.461
3276.16, 696.453
3296.93, 696.814
3315.7, 696.489
3373.9, 695.482
3431.21, 694.491
3451.93, 694.132
3472.59, 694.49
3501.92, 694.999
3532.41, 695.598
3555.9, 696.059
3592.57, 696.784
3608.3, 697.095
3613.84, 697.204
3660.7, 696.618
3690.91, 696.239
3711.25, 695.984
3731.91, 695.696
3736.97, 695.63
3774.17, 695.144
3778.84, 695.083
3829.52, 696.079
3847.89, 696.44
3856.62, 696.594
3891.54, 697.211
3937.75, 698.028
3943.28, 697.934
3967.87, 697.514
4028.8, 696.473
4092.79, 695.38
4147.28, 696.336
4168.34, 696.706
4213.55, 697.499
4302.23, 727.041
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4347.22, 741.988
4350.55, 743.096
4352.88, 743.177
4354.12, 743.273

Material Boundary

2041.9, 738.472
2041.91, 743.585
2041.91, 743.743
2041.91, 744.8
425.659, 739.946
435.798, 740.139
440.577, 740.139
447.422, 737.858
449.985, 737.003
453.422, 735.858
454.591, 735.468
456.865, 734.711
459.427, 733.858
461.976, 733.009
465.456, 731.85
465.458, 731.85
470.521, 730.164
477.448, 727.858
479.983, 727.014
483.458, 725.858
485.987, 725.016
489.466, 723.858
493.653, 722.465
495.477, 721.858
499.113, 720.647
507.488, 717.858
509.297, 717.255
513.496, 715.858
515.3, 715.257
519.504, 713.858
521.302, 713.259
525.512, 711.858
529.115, 710.665
537.702, 707.858
539.778, 707.159
543.543, 705.858
545.647, 705.157
549.551, 703.858
551.659, 703.156
555.559, 701.858
560.487, 700.217
567.567, 697.858
570.023, 697.04
573.575, 695.858
577.645, 694.503
579.583, 693.858
583.665, 692.499
583.665, 692.499
585.591, 691.858
594.504, 688.891
597.607, 687.858
599.524, 687.22
603.615, 685.858
608.082, 684.371
609.646, 683.85
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618.235, 683.85
628.13, 684.091
628.178, 684.092
700.517, 685.85
768.454, 687.503
835.532, 685.85
874.622, 685.85
885.02, 685.85
885.832, 685.85
914.495, 683.906
914.51, 683.906
916.779, 683.85
918.713, 683.802
920.674, 683.85
922.866, 683.908
931.367, 684.283
933.965, 684.774
944.296, 685.852
947.104, 686.704
951.924, 687.855
965.176, 691.463
966.683, 691.855
967.099, 691.971
971.652, 693.14
974.487, 693.776
974.873, 693.853
982.574, 695.544
984.171, 695.853
990.856, 697.286
993.882, 697.853
1011.99, 701.525
1013.65, 701.853
1014.51, 702.036
1029.05, 703.851
1036.5, 704.995
1049.44, 705.85
1054.52, 706.275
1060.93, 706.645
1067.29, 706.708
1069.81, 706.712
1084.54, 705.85
1094.28, 705.366
1105.88, 703.851
1109.29, 703.506
1114.6, 702.815
1116.78, 702.531
1119.83, 701.979
1120.42, 701.853
1128.56, 700.313
1130.66, 699.853
1136.57, 698.657
1140.32, 697.853
1147.12, 696.481
1150.07, 695.853
1152.31, 695.44
1158.71, 693.855
1164.44, 692.366
1180.86, 692.008
1199.19, 691.85
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1219.92, 691.671
1247.58, 691.38
1274.37, 691.85
1354.83, 693.26
1380.25, 692.742
1449.64, 691.85
1461.71, 691.85
1495.01, 691.85
1500.47, 691.85
1516.31, 691.127
1637.27, 689.85
1692.85, 689.85
1719.06, 688.987
1781.17, 688.246
1807.13, 687.85
1816.05, 687.85
1826.74, 687.85
1846.44, 687.02
1850.04, 685.858
1854.98, 684.136
1855.83, 683.85
1856.55, 683.85
1858.87, 683.85
1862.03, 683.85
1866.66, 685.364
1867.48, 685.63
1868.16, 685.858
1868.45, 685.959
1874.49, 687.85
1874.5, 687.85
1875.84, 688.298
1880.52, 689.85
1880.56, 689.85
1881.9, 690.297
1886.58, 691.858
1891.28, 693.421
1892.59, 693.858
1893.82, 694.286
1893.87, 694.286
1898.59, 695.858
1899.82, 696.284
1899.86, 696.284
1904.59, 697.858
1905.81, 698.283
1905.86, 698.283
1910.59, 699.858
1911.81, 700.281
1911.86, 700.281
1916.59, 701.858
1917.8, 702.279
1917.85, 702.279
1922.59, 703.858
1923.8, 704.278
1923.85, 704.278
1928.59, 705.858
1929.79, 706.276
1929.84, 706.276
1934.59, 707.858
1935.79, 708.275
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1935.84, 708.275
1940.59, 709.858
1941.79, 710.273
1941.84, 710.273
1946.59, 711.858
1947.78, 712.272
1947.83, 712.272
1952.59, 713.858
1953.78, 714.27
1953.83, 714.27
1958.59, 715.858
1959.78, 716.269
1959.82, 716.269
1964.59, 717.858
1965.78, 718.267
1965.82, 718.267
1970.59, 719.858
1971.78, 720.266
1971.81, 720.266
1976.59, 721.858
1977.78, 722.264
1977.81, 722.264
1982.59, 723.858
1987.36, 725.447
1988.54, 725.85
1988.57, 725.85
1993.36, 727.448
1994.54, 727.85
1994.57, 727.85
1995.77, 728.26
1995.8, 728.26
2000.59, 729.858
2001.77, 730.258
2001.79, 730.258
2006.59, 731.858
2007.76, 732.256
2007.79, 732.256
2012.59, 733.858
2013.76, 734.255
2013.79, 734.255
2018.59, 735.858
2019.75, 736.253
2019.78, 736.253
2024.59, 737.858
2025.75, 738.252
2025.78, 738.252
2030.6, 739.858
2031.77, 740.258
2036.57, 741.858
2041.91, 743.585
2059.95, 737.591
2072.84, 733.29
2127.43, 715.114
2173.33, 699.858
2195, 692.649
2195.09, 692.619
2195.24, 692.621
2195.59, 692.628
2366.91, 695.626
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2388.56, 695.255
2447.68, 694.242
2475.12, 693.771
2503.22, 693.285
2521.93, 692.962
2580.02, 693.969
2600.94, 694.332
2620.04, 694.663
2676.93, 695.65
2698.12, 695.283
2754.86, 694.302
2812.83, 693.299
2824.98, 693.089
2831.93, 692.969
2851.01, 693.299
2908.98, 694.305
2965.96, 695.293
2986.93, 695.657
3007.83, 695.295
3064.91, 694.308
3122.94, 693.304
3141.93, 692.975
3160.86, 693.304
3218.93, 694.311
3276.17, 695.303
3296.93, 695.663
3317.62, 695.306
3374.97, 694.314
3433.1, 693.308
3451.93, 692.982
3470.71, 693.308
3501.92, 693.849
3529.72, 694.395
3555.9, 694.909
3593.09, 695.644
3608.3, 695.945
3613.84, 696.054
3660.7, 695.468
3690.86, 695.09
3711.25, 694.834
3731.91, 694.546
3737.39, 694.474
3756.25, 694.228
3778.84, 693.933
3829.53, 694.929
3847.89, 695.29
3856.62, 695.444
3876.56, 695.797
3891.57, 696.062
3937.75, 696.878
3943.28, 696.784
3967.86, 696.365
4028.78, 695.324
4075.88, 694.519
4092.79, 694.23
4147.28, 695.186
4168.47, 695.558
4213.74, 696.352
4287.8, 721.022
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4347.26, 740.829
4354.15, 743.122
4363.81, 742.905
4368.61, 742.832
440.602, 740.289
443.602, 740.289
447.47, 739
450.033, 738.146
453.47, 737
454.639, 736.61
456.913, 735.853
459.474, 735
462.023, 734.151
465.481, 733
465.482, 733
470.568, 731.307
477.496, 729
480.031, 728.156
483.505, 727
486.035, 726.158
489.513, 725
493.701, 723.607
495.524, 723
499.16, 721.79
507.535, 719
509.344, 718.398
513.543, 717
515.347, 716.4
519.551, 715
521.35, 714.401
525.559, 713
529.162, 711.807
537.749, 709
539.827, 708.301
543.591, 707
545.694, 706.3
549.599, 705
551.706, 704.298
555.606, 703
560.534, 701.359
567.615, 699
570.071, 698.182
573.623, 697
577.692, 695.645
579.631, 695
583.706, 693.643
583.706, 693.643
585.639, 693
594.551, 690.033
597.655, 689
599.571, 688.362
603.662, 687
608.129, 685.513
609.67, 685
618.233, 685
628.127, 685.241
628.175, 685.242
700.514, 687
768.454, 688.654
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835.534, 687
874.622, 687
885.02, 687
885.837, 687
914.501, 685.056
914.512, 685.056
916.783, 685
918.713, 684.952
920.67, 685
922.861, 685.058
931.35, 685.433
933.943, 685.923
944.266, 687
947.065, 687.849
951.886, 689
965.137, 692.608
966.644, 693
967.06, 693.116
971.617, 694.286
974.456, 694.923
974.842, 695
982.543, 696.691
984.141, 697
990.827, 698.433
993.853, 699
1011.96, 702.672
1013.62, 703
1014.48, 703.184
1029.03, 705
1036.48, 706.144
1049.43, 707
1054.51, 707.425
1060.93, 707.795
1067.29, 707.858
1069.81, 707.862
1084.55, 707
1094.3, 706.515
1105.9, 705
1109.31, 704.655
1114.62, 703.964
1116.8, 703.68
1119.86, 703.126
1120.45, 703
1128.59, 701.46
1130.69, 701
1136.6, 699.804
1140.35, 699
1147.15, 697.628
1150.1, 697
1152.34, 696.587
1158.74, 695
1164.46, 693.516
1180.87, 693.158
1199.19, 693
1219.93, 692.821
1247.58, 692.53
1274.37, 693
1354.83, 694.411
1380.25, 693.892
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1449.64, 693
1461.71, 693
1495.01, 693
1500.48, 693
1516.31, 692.277
1637.28, 691
1692.86, 691
1719.06, 690.137
1781.17, 689.396
1807.13, 689
1816.05, 689
1826.74, 689
1846.47, 688.169
1868.81, 687.228
1874.47, 689
1874.47, 689
1875.79, 689.44
1880.49, 691
1880.54, 691
1881.86, 691.439
1886.54, 693
1891.23, 694.563
1892.54, 695
1893.8, 695.436
1893.84, 695.436
1898.54, 697
1899.79, 697.434
1899.84, 697.434
1904.54, 699
1905.79, 699.433
1905.84, 699.433
1910.54, 701
1911.78, 701.431
1911.83, 701.431
1916.54, 703
1917.78, 703.43
1917.83, 703.429
1922.54, 705
1923.77, 705.428
1923.82, 705.428
1928.54, 707
1929.77, 707.426
1929.82, 707.426
1934.54, 709
1935.76, 709.425
1935.82, 709.425
1940.54, 711
1941.76, 711.423
1941.81, 711.423
1946.54, 713
1947.76, 713.422
1947.81, 713.422
1952.54, 715
1953.76, 715.42
1953.8, 715.42
1958.54, 717
1959.76, 717.419
1959.8, 717.419
1964.54, 719
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1965.76, 719.417
1965.79, 719.417
1970.54, 721
1971.76, 721.416
1971.79, 721.416
1976.54, 723
1977.76, 723.414
1977.79, 723.414
1982.54, 725
1987.31, 726.589
1988.52, 727
1988.54, 727
1993.32, 728.59
1994.52, 729
1994.54, 729
1995.75, 729.41
1995.77, 729.41
2000.55, 731
2001.74, 731.408
2001.77, 731.408
2006.55, 733
2007.74, 733.406
2007.77, 733.406
2012.55, 735
2013.73, 735.405
2013.76, 735.405
2018.55, 737
2019.73, 737.403
2019.76, 737.403
2024.55, 739
2025.72, 739.402
2025.75, 739.402
2030.55, 741
2031.73, 741.4
2036.53, 743
2041.91, 744.8
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1457.67, 891
1495.01, 891
1616.33, 891
1858.87, 891
2127.47, 891
2141.81, 891
2181.65, 891
2195.59, 891
2234.57, 891
2475.13, 891
2486.56, 891
2956.54, 891
3093.33, 890.755
3324.02, 890.343
3501.89, 889.208
3555.79, 889
3608.11, 887.004
3660.51, 885.004
3710.91, 883.01
3711.85, 882.919
3731.43, 881.023
3735.61, 880.625
3741.94, 880.022
3742.25, 879.993
3742.58, 879.961
3752.81, 878.988
3762.96, 878.022
3773.92, 876.98
3783.98, 876.022
3795.35, 874.94
3804.99, 874.022
3816.83, 872.896
3826.02, 872.022
3838.05, 870.897
3847.04, 870.057
3861.26, 866.502
3886.68, 860.149
3906.63, 855.161
3926.68, 850.149
3942.07, 846.303
4033.69, 823.397
4146.07, 795.303
4306.68, 755.149
4332.29, 748.731
4346, 745.303
4352.73, 743.621
4354.12, 743.273
426.87, 740.119
442.157, 743.94
449.793, 745.849
450.157, 745.94
450.483, 746.022
454.153, 746.94
458.147, 747.94
461.473, 748.773
466.139, 749.94
473.455, 751.767
474.149, 751.941
474.848, 752.114
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482.148, 753.94
486.653, 755.067
490.114, 755.94
493.637, 756.814
498.139, 757.94
501.644, 758.823
506.113, 759.94
513.419, 761.762
514.14, 761.94
514.848, 762.119
522.12, 763.94
525.743, 764.846
530.121, 765.94
538.115, 767.936
538.372, 768
538.376, 768
546.137, 769.94
553.397, 771.755
554.133, 771.94
554.87, 772.124
562.119, 773.94
566.015, 774.914
570.12, 775.94
574.042, 776.921
578.12, 777.94
582.069, 778.927
586.121, 779.94
593.377, 781.753
594.14, 781.941
594.889, 782.13
602.147, 783.941
606.193, 784.952
610.147, 785.94
614.23, 786.961
618.147, 787.94
622.259, 788.971
626.137, 789.94
633.346, 791.743
634.137, 791.94
634.937, 792.14
642.137, 793.94
645.894, 794.88
650.148, 795.941
654.413, 797.007
658.147, 797.94
662.44, 799.016
666.137, 799.94
673.312, 801.732
674.148, 801.941
674.99, 802.151
674.997, 802.153
682.148, 803.94
685.634, 804.812
690.148, 805.94
693.601, 806.804
698.148, 807.94
702.721, 809.084
706.148, 809.94
713.263, 811.719
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713.271, 811.721
714.148, 811.94
715.036, 812.162
715.044, 812.164
722.148, 813.94
726.812, 815.109
730.137, 815.94
734.845, 817.117
738.137, 817.94
742.878, 819.125
746.137, 819.94
753.204, 821.707
753.211, 821.709
754.137, 821.94
755.071, 822.174
755.079, 822.176
762.137, 823.94
766.923, 825.137
770.137, 825.94
777.722, 827.837
777.725, 827.837
778.137, 827.94
778.797, 828.105
786.137, 829.94
793.153, 831.694
793.161, 831.696
794.137, 831.94
795.126, 832.187
802.137, 833.94
808.474, 835.525
810.137, 835.94
811.847, 836.368
818.137, 837.94
819.879, 838.376
826.137, 839.94
833.077, 841.675
834.137, 841.94
835.239, 842.216
842.137, 843.94
849.204, 845.707
850.137, 845.94
851.109, 846.183
858.137, 847.94
859.153, 848.194
866.137, 849.94
867.198, 850.205
874.137, 851.94
881.031, 853.664
882.137, 853.94
883.293, 854.229
884.182, 854.452
890.137, 855.94
895.898, 857.381
898.137, 857.94
904.884, 859.627
906.137, 859.94
912.782, 861.602
914.137, 861.94
915.557, 862.295
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922.137, 863.94
923.565, 864.297
930.137, 865.94
936.197, 867.455
938.137, 867.94
944.598, 869.556
945.218, 869.71
945.978, 869.9
946.137, 869.94
948.322, 870.486
949.797, 870.855
950.928, 871.138
951.605, 871.307
954.137, 871.94
958.68, 873.076
960.273, 873.474
962.137, 873.94
964.95, 874.643
970.137, 875.94
973.979, 876.901
978.137, 877.94
982.81, 879.109
986.137, 879.94
987.237, 880.215
989.094, 880.68
989.211, 880.709
990.456, 881.02
994.137, 881.94
999.063, 883.172
999.18, 883.201
1001.04, 883.665
1002.14, 883.94
1002.26, 883.971
1002.58, 884.05
1002.6, 884.057
1002.97, 884.148
1010.14, 885.94
1016.36, 887.497
1018.14, 887.94
1024.43, 889.513
1026.14, 889.94
1031.96, 891.396
1031.97, 891.399
1034.14, 891.94
1036.46, 892.522
1036.48, 892.525
1042.14, 893.94
1043.71, 894.333
1050.14, 895.94
1051.64, 896.316
1058.14, 897.94
1064.77, 899.599
1066.14, 899.94
1071.47, 901.274
1071.49, 901.277
1074.14, 901.94
1077.03, 902.663
1077.04, 902.666
1082.14, 903.94
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1088.99, 905.655
1090.14, 905.94
1097.07, 907.674
1098.14, 907.94
1105.15, 909.693
1106.14, 909.94
1110.74, 911.092
1110.76, 911.095
1114.28, 911.976
1131.82, 913.729
1134.42, 913.99
1142.14, 914.761
1154.42, 915.99
1162.14, 916.761
1174.42, 917.99
1192.55, 919.803
1194.42, 919.99
1197.67, 920.315
1201.24, 920.626
1212.17, 921.569
1219.87, 922
1223.74, 922
1239.2, 922
1244.03, 922
1247.67, 922
1263.85, 920.661
1271.47, 919.993
1275.9, 919.64
1278.62, 919.472
1298.9, 917.994
1308.25, 917.25
1313.96, 916.898
1326.36, 915.994
1340.59, 914.861
1349.3, 914.323
1353.81, 913.994
1372.94, 912.471
1380.52, 911.987
1386.1, 910.794
1389.4, 909.977
1389.4, 909.977
1389.54, 909.941
1389.58, 909.932
1397.61, 907.941
1397.74, 907.91
1405.68, 905.941
1405.89, 905.889
1413.75, 903.941
1414.75, 903.696
1414.75, 903.695
1421.83, 901.941
1428.43, 900.306
1428.43, 900.305
1429.9, 899.941
1430.35, 899.828
1437.97, 897.941
1438.5, 897.809
1446.04, 895.941
1446.65, 895.791
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1454.11, 893.941
1456.13, 893.442
1456.13, 893.441
1457.91, 893
1495.01, 893
1616.33, 893
1858.87, 893
2127.47, 893
2141.81, 893
2181.65, 893
2195.59, 893
2234.57, 893
2475.13, 893
2486.56, 893
2956.54, 893
3093.33, 892.755
3324.03, 892.343
3501.9, 891.208
3555.83, 891
3608.19, 889.002
3660.59, 887.002
3711.05, 885.006
3712.04, 884.91
3731.62, 883.014
3735.8, 882.616
3742.13, 882.013
3742.44, 881.984
3742.77, 881.952
3753, 880.979
3763.15, 880.013
3774.11, 878.971
3784.17, 878.013
3795.54, 876.931
3805.18, 876.013
3817.02, 874.887
3826.2, 874.013
3838.24, 872.889
3847.38, 872.034
3861.75, 868.443
3887.16, 862.09
3907.12, 857.102
3927.17, 852.09
3942.55, 848.243
4034.18, 825.338
4146.55, 797.243
4307.17, 757.09
4332.78, 750.671
4346.49, 747.243
4353.22, 745.561
4353.3, 745.541
4360.73, 743.124
426.201, 740.106
442.121, 744.086
449.756, 745.995
450.121, 746.086
450.446, 746.167
454.117, 747.086
458.111, 748.086
461.436, 748.919
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466.102, 750.086
473.419, 751.912
474.113, 752.086
474.811, 752.26
482.112, 754.086
486.617, 755.213
490.077, 756.086
493.601, 756.959
498.102, 758.085
501.607, 758.968
506.077, 760.086
513.383, 761.907
514.104, 762.086
514.812, 762.264
522.084, 764.086
525.707, 764.991
530.085, 766.086
538.079, 768.081
538.353, 768.15
538.357, 768.15
546.101, 770.086
553.36, 771.901
554.096, 772.086
554.833, 772.27
562.083, 774.086
565.979, 775.06
570.084, 776.086
574.006, 777.066
578.084, 778.086
582.033, 779.073
586.085, 780.086
593.341, 781.898
594.104, 782.086
594.853, 782.275
602.111, 784.086
606.157, 785.097
610.11, 786.086
614.194, 787.107
618.11, 788.086
622.223, 789.116
626.101, 790.086
633.31, 791.888
634.101, 792.086
634.901, 792.286
642.101, 794.086
645.858, 795.025
650.112, 796.086
654.377, 797.152
658.111, 798.086
662.404, 799.162
666.101, 800.086
673.276, 801.878
674.112, 802.086
674.953, 802.296
674.961, 802.298
682.111, 804.086
685.598, 804.957
690.111, 806.086
693.564, 806.949
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698.111, 808.086
702.685, 809.229
706.111, 810.086
713.227, 811.865
713.234, 811.867
714.111, 812.086
714.999, 812.308
715.007, 812.31
722.112, 814.086
726.775, 815.254
730.101, 816.086
734.809, 817.263
738.101, 818.086
742.842, 819.271
746.101, 820.086
753.167, 821.852
753.175, 821.854
754.101, 822.086
755.035, 822.319
755.043, 822.321
762.101, 824.086
766.886, 825.282
770.101, 826.086
777.704, 827.987
777.707, 827.987
778.101, 828.086
778.761, 828.251
786.101, 830.086
793.117, 831.84
793.125, 831.842
794.101, 832.086
795.089, 832.333
802.101, 834.086
808.438, 835.67
810.101, 836.086
811.81, 836.513
818.101, 838.086
819.843, 838.521
826.101, 840.086
833.041, 841.821
834.101, 842.086
835.202, 842.361
842.101, 844.086
849.167, 845.852
850.101, 846.086
851.073, 846.329
858.101, 848.086
859.116, 848.34
866.101, 850.086
867.161, 850.351
874.101, 852.086
880.995, 853.809
882.101, 854.086
883.256, 854.375
884.146, 854.597
890.101, 856.086
895.862, 857.526
898.101, 858.086
904.848, 859.773
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Material Boundary

906.101, 860.086
912.746, 861.747
914.101, 862.086
915.521, 862.441
922.101, 864.086
923.528, 864.443
930.101, 866.086
936.16, 867.601
938.101, 868.086
944.562, 869.701
945.181, 869.856
945.941, 870.046
946.101, 870.086
948.285, 870.632
949.761, 871.001
950.891, 871.283
951.569, 871.453
954.101, 872.086
958.644, 873.222
960.237, 873.62
962.101, 874.086
964.913, 874.789
970.101, 876.086
973.942, 877.046
978.101, 878.086
982.774, 879.254
986.101, 880.086
987.201, 880.361
989.058, 880.825
989.174, 880.854
990.419, 881.165
994.101, 882.086
999.027, 883.317
999.144, 883.347
1001, 883.811
1002.1, 884.086
1002.22, 884.117
1002.54, 884.195
1002.57, 884.202
1002.93, 884.294
1010.1, 886.086
1016.33, 887.642
1018.1, 888.086
1024.39, 889.659
1026.1, 890.086
1031.92, 891.541
1031.94, 891.544
1034.1, 892.086
1036.43, 892.667
1036.44, 892.671
1042.1, 894.086
1043.67, 894.478
1050.1, 896.086
1051.6, 896.461
1058.1, 898.086
1064.74, 899.745
1066.1, 900.086
1071.43, 901.419
1071.45, 901.423
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1074.1, 902.086
1076.99, 902.808
1077.01, 902.812
1082.1, 904.086
1088.96, 905.8
1090.1, 906.086
1097.03, 907.819
1098.1, 908.086
1105.11, 909.839
1106.1, 910.086
1110.71, 911.237
1110.72, 911.241
1114.25, 912.124
1131.8, 913.879
1134.41, 914.139
1142.12, 914.911
1154.41, 916.139
1162.12, 916.911
1174.41, 918.139
1192.53, 919.952
1194.41, 920.139
1197.66, 920.465
1201.22, 920.776
1212.16, 921.718
1219.87, 922.15
1223.74, 922.15
1239.2, 922.15
1244.03, 922.15
1247.67, 922.15
1263.87, 920.811
1271.48, 920.143
1275.91, 919.79
1278.63, 919.622
1298.92, 918.144
1308.26, 917.4
1313.97, 917.047
1326.37, 916.144
1340.6, 915.011
1349.31, 914.473
1353.82, 914.144
1372.95, 912.621
1380.54, 912.136
1386.13, 910.94
1389.43, 910.122
1389.43, 910.122
1389.57, 910.087
1389.61, 910.077
1397.65, 908.087
1397.77, 908.056
1405.72, 906.087
1405.93, 906.034
1413.79, 904.087
1414.78, 903.841
1414.79, 903.84
1421.86, 902.087
1428.46, 900.451
1428.47, 900.45
1429.93, 900.087
1430.39, 899.974
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1438.01, 898.087
1438.54, 897.955
1446.08, 896.087
1446.69, 895.936
1454.15, 894.087
1456.17, 893.588
1456.17, 893.587
1457.93, 893.15
1495.01, 893.15
1616.33, 893.15
1858.87, 893.15
2127.47, 893.15
2141.81, 893.15
2181.65, 893.15
2195.59, 893.15
2234.57, 893.15
2475.13, 893.15
2486.56, 893.15
2956.54, 893.15
3093.33, 892.905
3324.03, 892.493
3501.9, 891.358
3555.84, 891.15
3608.19, 889.152
3660.59, 887.152
3711.06, 885.155
3712.05, 885.059
3731.64, 883.163
3735.81, 882.765
3742.15, 882.163
3742.45, 882.134
3742.79, 882.102
3753.01, 881.129
3763.16, 880.163
3774.12, 879.12
3784.18, 878.163
3795.56, 877.08
3805.2, 876.163
3817.03, 875.037
3826.22, 874.163
3838.25, 873.038
3847.41, 872.183
3861.79, 868.588
3887.2, 862.235
3907.15, 857.247
3927.2, 852.235
3942.59, 848.389
4034.21, 825.483
4146.59, 797.389
4307.21, 757.235
4332.82, 750.816
4346.52, 747.389
4353.25, 745.706
4353.34, 745.686
4361.26, 743.112

50/61

Tuesday, January 26, 2021A-A_final_north_LT



Material Boundary

4442.27, 740.935
4456.92, 738
4464.31, 736.526
4464.44, 736.5
4466.94, 736

Material Boundary

4466.94, 736
4476.94, 734
4481.87, 733
4481.94, 733
4481.94, 733
4486.94, 732

Scenario-based Entities

Type Coordinates (x,y) Seismic
-9e-16, 723.896
0.809461, 723.908
1.15168, 723.913
1.45658, 723.917
1.93345, 723.924
4.30816, 723.96
12.6281, 724.084
24.2881, 724.257
113.381, 725.584
150.125, 726.131
251.754, 727.644
262.684, 727.807
264.857, 727.839
267.412, 727.877
267.74, 727.882
267.83, 727.883
268.093, 727.885
268.368, 727.882
269.061, 727.877
272.624, 727.847
281.529, 727.773
284.508, 727.748
284.959, 727.743
286.557, 727.708
289.734, 727.637
295.936, 727.498
301.316, 727.378
309.904, 727.186
313.768, 727.1
314.73, 727
317.794, 727
322.428, 727
327.892, 727
334.438, 727
352.838, 735.003
356.385, 735.013
366.425, 735.2
372.719, 735.318
379.181, 735.415
391.383, 735.573
399.078, 735.005
407.323, 734.789
412.029, 734.347
439.628, 735.289

Wadsworth Till

Assigned to:
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488.131, 719.138
522.779, 707.602
608.698, 679
618.307, 679
629.067, 679.262
642.777, 679.595
647.559, 679.711
660.405, 680.023
675.999, 680.402
689.108, 680.721
700.659, 681.002
711.292, 681.261
721.531, 681.51
724.458, 681.581
731.21, 681.745
742.989, 682.032
746.542, 682.118
760.228, 682.452
768.453, 682.652
775.361, 682.481
785.608, 682.229
792.858, 682.05
834.445, 681.025
836.108, 681
839.229, 681
842.442, 681
846.403, 681
851.249, 681
853.768, 681
858.565, 681
861.768, 681
864.838, 681
868.722, 681
876.123, 681
879.684, 681
882.824, 681
885.634, 681
888.824, 680.784
905.654, 679.642
913.684, 679.098
914.27, 679.058
916.598, 679.003
918.712, 678.951
920.654, 678.998
921.208, 679.012
921.899, 679.03
923.072, 679.061
924.878, 679.141
925.393, 679.164
926.99, 679.234
928.274, 679.291
929.213, 679.332
930.561, 679.392
932.042, 679.457
934.813, 679.981
940.841, 680.61
945.459, 681.092
948.634, 682.055
953.372, 683.186
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Water Table

964.682, 686.266
968.611, 687.32
970.51, 687.807
973.537, 688.568
983.137, 690.678
992.201, 692.586
995.001, 693.111
1005.88, 695.316
1015.48, 697.262
1026.16, 698.595
1029.95, 699.071
1037.13, 700.174
1049.53, 700.993
1053.89, 701.352
1060.67, 701.77
1068.84, 701.86
1069.64, 701.862
1072.74, 701.68
1077.4, 701.408
1085.39, 700.951
1093.76, 700.535
1103.93, 699.206
1105.21, 699.039
1108.51, 698.705
1108.62, 698.694
1115.88, 697.749
1119.27, 697.117
1126.35, 695.778
1134.85, 694.035
1143.12, 692.32
1144.75, 691.993
1145.42, 691.857
1146.43, 691.649
1147.98, 691.316
1148.3, 691.248
1149.18, 691.068
1151.08, 690.719
1156.36, 689.409
1157.27, 689.184
1163.63, 687.532
1180.77, 687.159
1199.14, 687
1219.87, 686.821
1247.6, 686.53
1274.47, 687.001
1354.82, 688.409
1380.15, 687.893
1449.6, 687
1461.71, 687
1495.01, 687
1500.34, 687
1516.14, 686.278
1637.24, 685
1692.76, 685
1718.93, 684.138
1781.09, 683.397
1807.08, 683
1816.05, 683
1826.62, 683
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1845.4, 682.209
1854.88, 679
1862.97, 679
1893.13, 688.871
1989.22, 720.9
2041.9, 738.472
2194.18, 687.752
2229.99, 688.38
2366.91, 690.776
2388.53, 690.405
2447.68, 689.392
2475.13, 688.921
2503.25, 688.435
2521.93, 688.112
2580.04, 689.12
2600.94, 689.482
2620.01, 689.813
2676.93, 690.8
2698.09, 690.434
2754.87, 689.452
2812.87, 688.448
2824.98, 688.239
2831.93, 688.119
2850.97, 688.449
2908.97, 689.455
2965.99, 690.443
2986.93, 690.807
3007.8, 690.446
3064.92, 689.458
3122.98, 688.453
3141.93, 688.125
3160.82, 688.453
3218.92, 689.461
3276.19, 690.454
3296.93, 690.814
3317.6, 690.456
3374.97, 689.464
3433.13, 688.457
3451.93, 688.132
3470.67, 688.457
3501.92, 688.999
3529.71, 689.545
3555.9, 690.059
3593.11, 690.795
3608.3, 691.095
3613.84, 691.204
3660.7, 690.618
3690.85, 690.24
3711.25, 689.984
3731.91, 689.696
3737.4, 689.624
3756.29, 689.378
3778.84, 689.083
3829.56, 690.08
3847.89, 690.44
3856.6, 690.594
3876.52, 690.946
3891.68, 691.214
3937.75, 692.028
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3943.28, 691.934
3967.79, 691.516
4028.7, 690.475
4075.88, 689.669
4092.79, 689.38
4147.28, 690.336
4166.21, 690.668
4214.57, 691.517
4293.87, 717.935
4347.22, 735.704
4355, 738.297
4369.59, 738.142
4375.46, 736.173
4379.34, 734.899
4386.69, 734.881
4390.98, 734.901
4397.07, 736.947
4400, 737.917
4410.58, 738.104
4428.73, 738.546
4430.97, 738.097
4441.29, 736.032
4446.59, 734.97
4455.94, 733.097
4460.99, 732.09
4463.46, 731.597
4465.14, 731.261
4465.96, 731.097
4472.68, 729.754
4475.95, 729.1
4478.43, 728.588
4481.38, 728
4481.45, 728
4483.36, 727.618
4485.96, 727.097
4490.7, 726.149
4495.96, 725.097
4497.12, 724.865
4498.46, 724.597
4499.81, 724.327
4500.96, 724.097
4503.69, 723.551
4505.51, 723.187
4506.46, 722.809
4508.48, 722
4513.9, 722
4516.95, 722
4519.28, 721.534
4521.95, 721
4656.84, 721
4685.73, 721
4711.04, 721
4713.3, 721.452
4716.04, 722
4718.38, 722
4724.51, 722
4726.29, 722.711
4727.48, 723.187
4728.79, 723.45
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4732.03, 724.097
4732.91, 724.274
4734.53, 724.597
4735.41, 724.773
4737.03, 725.097
4740.55, 725.801
4747.03, 727.097
4748.79, 727.448
4752.03, 728.097
4753.78, 728.448
4757.03, 729.097
4760.53, 729.797
4763.5, 730.39
4767.03, 731.097
4767.91, 731.272
4769.54, 731.598
4771.42, 731.978
4774.43, 732.582
4776.5, 733
4776.53, 733
4784.64, 734.61
4786.11, 734.902
4786.67, 735.014
4787.93, 735.263
4795.37, 736.738
4795.62, 736.787
4796.96, 737.054
5009.05, 737.054

435.797, 740.289
443.602, 740.289
447.47, 739
450.033, 738.146
453.47, 737
454.639, 736.61
456.913, 735.853
459.474, 735
462.023, 734.151
465.481, 733
465.482, 733
470.568, 731.307
477.496, 729
480.031, 728.156
483.505, 727
486.035, 726.158
489.513, 725
493.701, 723.607
495.524, 723
499.16, 721.79
507.535, 719
509.344, 718.398
513.543, 717
515.347, 716.4
519.551, 715
521.35, 714.401
525.559, 713
529.162, 711.807
537.749, 709
539.827, 708.301

Low Permeable 
Earth Liner

Bottom Liner 
Critical 
Interface - 
Base and 
Sideslopes

LCS Granular 
Drainage Layer

Assigned to:
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543.591, 707
545.694, 706.3
549.599, 705
551.706, 704.298
555.606, 703
560.534, 701.359
567.615, 699
570.071, 698.182
573.623, 697
577.692, 695.645
579.631, 695
583.706, 693.643
583.706, 693.643
585.639, 693
594.551, 690.033
597.655, 689
599.571, 688.362
603.662, 687
608.129, 685.513
609.67, 685
618.233, 685
628.127, 685.241
628.175, 685.242
700.514, 687
768.454, 688.654
835.534, 687
874.622, 687
885.02, 687
885.837, 687
914.501, 685.056
914.512, 685.056
916.783, 685
918.713, 684.952
920.67, 685
922.861, 685.058
931.35, 685.433
933.943, 685.923
944.266, 687
947.065, 687.849
951.886, 689
965.137, 692.608
966.644, 693
967.06, 693.116
971.617, 694.286
974.456, 694.923
974.842, 695
982.543, 696.691
984.141, 697
990.827, 698.433
993.853, 699
1011.96, 702.672
1013.62, 703
1014.48, 703.184
1029.03, 705
1036.48, 706.144
1049.43, 707
1054.51, 707.425
1060.93, 707.795
1067.29, 707.858
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Piezoline

1069.81, 707.862
1084.55, 707
1094.3, 706.515
1105.9, 705
1109.31, 704.655
1114.62, 703.964
1116.8, 703.68
1119.86, 703.126
1120.45, 703
1128.59, 701.46
1130.69, 701
1136.6, 699.804
1140.35, 699
1147.15, 697.628
1150.1, 697
1152.34, 696.587
1158.74, 695
1164.46, 693.516
1180.87, 693.158
1199.19, 693
1219.93, 692.821
1247.58, 692.53
1274.37, 693
1354.83, 694.411
1380.25, 693.892
1449.64, 693
1461.71, 693
1495.01, 693
1500.48, 693
1516.31, 692.277
1637.28, 691
1692.86, 691
1719.06, 690.137
1781.17, 689.396
1807.13, 689
1816.05, 689
1826.74, 689
1846.47, 688.169
1846.65, 688.162
1850.41, 686.948
1855.35, 685.225
1856.02, 685
1856.55, 685
1858.87, 685
1861.85, 685
1868.81, 687.228
1874.47, 689
1874.47, 689
1875.79, 689.44
1880.49, 691
1880.54, 691
1881.86, 691.439
1886.54, 693
1891.23, 694.563
1892.54, 695
1893.8, 695.436
1893.84, 695.436
1898.54, 697
1899.79, 697.434
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Piezoline
1899.84, 697.434
1904.54, 699
1905.79, 699.433
1905.84, 699.433
1910.54, 701
1911.78, 701.431
1911.83, 701.431
1916.54, 703
1917.78, 703.43
1917.83, 703.429
1922.54, 705
1923.77, 705.428
1923.82, 705.428
1928.54, 707
1929.77, 707.426
1929.82, 707.426
1934.54, 709
1935.76, 709.425
1935.82, 709.425
1940.54, 711
1941.76, 711.423
1941.81, 711.423
1946.54, 713
1947.76, 713.422
1947.81, 713.422
1952.54, 715
1953.76, 715.42
1953.8, 715.42
1958.54, 717
1959.76, 717.419
1959.8, 717.419
1964.54, 719
1965.76, 719.417
1965.79, 719.417
1970.54, 721
1971.76, 721.416
1971.79, 721.416
1976.54, 723
1977.76, 723.414
1977.79, 723.414
1982.54, 725
1987.31, 726.589
1988.52, 727
1988.54, 727
1993.32, 728.59
1994.52, 729
1994.54, 729
1995.75, 729.41
1995.77, 729.41
2000.55, 731
2001.74, 731.408
2001.77, 731.408
2006.55, 733
2007.74, 733.406
2007.77, 733.406
2012.55, 735
2013.73, 735.405
2013.76, 735.405
2018.55, 737
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2019.73, 737.403
2019.76, 737.403
2024.55, 739
2025.72, 739.402
2025.75, 739.402
2030.55, 741
2031.73, 741.4
2036.53, 743
2041.91, 744.8
2060.85, 738.545
2075.51, 733.686
2122.09, 718.246
2127.47, 716.441
2149.16, 709.179
2175.38, 700.392
2176.55, 700
2195.21, 693.791
2195.27, 693.772
2195.49, 693.776
2195.5, 693.776
2195.59, 693.778
2208.3, 694
2235.83, 694.482
2276.51, 695.194
2295.76, 695.531
2313.04, 695.833
2322.59, 696
2366.91, 696.776
2387.58, 696.422
2475.13, 694.921
2521.93, 694.112
2580.01, 695.119
2599.02, 695.449
2655.66, 696.431
2676.93, 696.8
2698.12, 696.433
2756.78, 695.419
2775.37, 695.097
2824.98, 694.239
2831.93, 694.119
2870.81, 694.793
2896.34, 695.236
2908.97, 695.455
2965.96, 696.443
2986.93, 696.807
3005.86, 696.479
3026.7, 696.119
3084.07, 695.126
3141.93, 694.125
3160.86, 694.454
3218.92, 695.461
3276.16, 696.453
3296.93, 696.814
3315.7, 696.489
3373.9, 695.482
3431.21, 694.491
3451.93, 694.132
3472.59, 694.49
3501.92, 694.999
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3532.41, 695.598
3555.9, 696.059
3592.57, 696.784
3608.3, 697.095
3613.84, 697.204
3660.7, 696.618
3690.91, 696.239
3711.25, 695.984
3731.91, 695.696
3736.97, 695.63
3774.17, 695.144
3778.84, 695.083
3829.52, 696.079
3847.89, 696.44
3856.62, 696.594
3891.54, 697.211
3937.75, 698.028
3943.28, 697.934
3967.87, 697.514
4028.8, 696.473
4092.79, 695.38
4147.28, 696.336
4168.34, 696.706
4213.55, 697.499
4302.23, 727.041
4347.22, 741.988
4350.55, 743.096
4352.88, 743.177
4354.12, 743.273
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2.3372.3372.3372.337

1

W

Method: GLE / Morgenstern-Price
Factor of Safety: 2.337
Center: 4559.426, 2515.827
Radius: 1782.796
Left Slip Surface Endpoint: 3883.730, 866.040
Right Slip Surface Endpoint: 4370.641, 743.055

Zion Landfill Site 2 North Expansion: Section A-A' (North Side) 
Complete Buildout / Global Stability
Circular - Grid Search 
Long Term / Static Conditions 

Phi 
(deg)

Cohesion 
(psf)

Sat. Unit Weight 
(lbs/ft3)

Unit Weight 
(lbs/ft3)

ColorMaterial Name

34.30130.3121.5Final Cover Soils

21.90130.3121.5Final Cover Critical Interface

3007575Expansion Waste Fill

3007575Existing Waste Fill

300130126LCS Granular Drainage Layer

14.945134.1128.2
Bottom Liner Critical Interface - Base 

and Sideslopes

34.30134.1128.2Low Permeable Earth Liner

14.31000137.8136.6Wadsworth Till
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Slide Analysis Information

A-A_final_north_LT

Project Summary
File Name: A-A_final_north_LT.slmd
Slide Modeler Version: 9.006
Compute Time: 00h:01m:10.309s
Project Title: SLIDE - An Interactive Slope Stability Program
Date Created: 1/30/2020, 11:59:15 AM

General Settings
Units of Measurement: Imperial Units
Time Units: days
Permeability Units: feet/second
Data Output: Standard
Failure Direction: Left to Right

Analysis Options
Slices Type: Vertical

Analysis Methods Used
Bishop simplified
GLE/Morgenstern-Price with interslice force function 
(Half Sine)
Janbu corrected
Spencer

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes
Create Interslice boundaries at intersections with water 
tables and piezos:

Yes

Initial trial value of FS: 1
Steffensen Iteration: Yes

Groundwater Analysis



Groundwater Method: Water Surfaces
Pore Fluid Unit Weight [lbs/ft3]: 62.4
Use negative pore pressure cutoff: Yes
Maximum negative pore pressure [psf]: 0
Advanced Groundwater Method: None

Random Numbers
Pseudo-random Seed: 10116
Random Number Generation Method: Park and Miller v.3

Surface Options
Surface Type: Circular
Search Method: Grid Search
Radius Increment: 10
Composite Surfaces: Disabled
Reverse Curvature: Invalid Surfaces
Minimum Elevation: Not Defined
Minimum Depth [ft]: 6
Minimum Area: Not Defined
Minimum Weight: Not Defined

Seismic Loading
Advanced seismic analysis: No
Staged pseudostatic analysis: No

Materials
Final Cover Soils

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 0
Friction Angle [deg] 34.3
Water Surface None
Ru Value 0
Final Cover Critical Interface

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
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Cohesion [psf] 0
Friction Angle [deg] 21.9
Water Surface None
Ru Value 0
Expansion Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface None
Ru Value 0
Existing Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface None
Ru Value 0
LCS Granular Drainage Layer

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 126
Saturated Unit Weight [lbs/ft3] 130
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface Piezometric Line 1
Hu Value 1
Bottom Liner Critical Interface - Base and Sideslopes

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 45
Friction Angle [deg] 14.9
Water Surface Piezometric Line 1
Hu Value 1
Low Permeable Earth Liner

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 0
Friction Angle [deg] 34.3
Water Surface Piezometric Line 1
Hu Value 1
Wadsworth Till
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Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 136.6
Saturated Unit Weight [lbs/ft3] 137.8
Cohesion [psf] 1000
Friction Angle [deg] 14.3
Water Surface Water Table
Hu Value 1

Global Minimums
Method: bishop simplified

FS 2.340870
Center: 4559.426, 2515.827
Radius: 1782.796
Left Slip Surface Endpoint: 3883.730, 866.040
Right Slip Surface Endpoint: 4370.641, 743.055
Resisting Moment: 5.82407e+08 lb-ft
Driving Moment: 2.48799e+08 lb-ft
Total Slice Area: 6248.77 ft2
Surface Horizontal Width: 486.912 ft
Surface Average Height: 12.8335 ft

Method: janbu corrected

FS 2.354170
Center: 4587.412, 2704.743
Radius: 1972.918
Left Slip Surface Endpoint: 3852.270, 873.905
Right Slip Surface Endpoint: 4367.152, 744.159
Resisting Horizontal Force: 337875 lb
Driving Horizontal Force: 143522 lb
Total Slice Area: 6612.43 ft2
Surface Horizontal Width: 514.882 ft
Surface Average Height: 12.8426 ft

Method: spencer

FS 2.338840
Center: 4559.426, 2515.827
Radius: 1782.796
Left Slip Surface Endpoint: 3883.730, 866.040
Right Slip Surface Endpoint: 4370.641, 743.055
Resisting Moment: 5.81903e+08 lb-ft
Driving Moment: 2.48799e+08 lb-ft
Resisting Horizontal Force: 316329 lb
Driving Horizontal Force: 135250 lb
Total Slice Area: 6248.77 ft2
Surface Horizontal Width: 486.912 ft
Surface Average Height: 12.8335 ft
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Method: gle/morgenstern-price

FS 2.337150
Center: 4559.426, 2515.827
Radius: 1782.796
Left Slip Surface Endpoint: 3883.730, 866.040
Right Slip Surface Endpoint: 4370.641, 743.055
Resisting Moment: 5.81481e+08 lb-ft
Driving Moment: 2.48799e+08 lb-ft
Resisting Horizontal Force: 316287 lb
Driving Horizontal Force: 135330 lb
Total Slice Area: 6248.77 ft2
Surface Horizontal Width: 486.912 ft
Surface Average Height: 12.8335 ft

Valid and Invalid Surfaces
Method: bishop simplified

Number of Valid Surfaces: 4165
Number of Invalid Surfaces: 686

Error Codes
Error Code -110 reported for 186 surfaces
Error Code -115 reported for 500 surfaces

Method: janbu corrected

Number of Valid Surfaces: 4165
Number of Invalid Surfaces: 686

Error Codes
Error Code -110 reported for 186 surfaces
Error Code -115 reported for 500 surfaces

Method: spencer

Number of Valid Surfaces: 4165
Number of Invalid Surfaces: 686

Error Codes
Error Code -110 reported for 186 surfaces
Error Code -115 reported for 500 surfaces

Method: gle/morgenstern-price

Number of Valid Surfaces: 4165
Number of Invalid Surfaces: 686

Error Codes
Error Code -110 reported for 186 surfaces
Error Code -115 reported for 500 surfaces

Error Code Descriptions
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The following errors were encountered during the computation:
-110 = The water table or a piezoline does not span the slip region for a given slip surface,  
when Water Surfaces is specified as the method of pore pressure calculation. If this error occurs,  
check that the water table or piezoline(s) span the appropriate soil cells.
-115 = Surface too shallow, below the minimum depth.

Entity Information
Circ - Thin Layers

Shared Entities

Type Coordinates (x,y)
4805.86, 742.054
4801.56, 742.054
4796.47, 742.054
4726.05, 728
4724.43, 727.354
4723.55, 727
4718.38, 727
4715.55, 727
4712.32, 726.355
4710.54, 726
4685.73, 726
4656.84, 726
4522.44, 726
4516.53, 727
4513.9, 727
4509.44, 727
4508.31, 727.451
4506.94, 728
4486.94, 732
4486.94, 732
4481.94, 733
4481.52, 733.084
4476.94, 734
4476.94, 734
4471.48, 735.093
4466.94, 736
4466.94, 736
4466.94, 736
4464.31, 736.526
4461.43, 737.102
4456.94, 738
4456.94, 738
4451.39, 739.111
4446.94, 740
4442.27, 740.935
4431.95, 743
4429.16, 743.558
4410.47, 743.103
4399.15, 742.903
4395.49, 741.691
4390.15, 739.897
4386.69, 739.881
4380.14, 739.897
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4377.03, 740.918
4371.14, 742.896
4365, 744.839
4354.12, 748.427
4347.22, 750.154
4333.51, 753.581
4307.9, 760
4147.28, 800.154
4034.9, 828.248
3943.28, 851.154
3927.9, 855
3907.85, 860.012
3887.89, 865
3862.48, 871.353
3847.89, 875
3838.52, 875.876
3826.49, 877
3817.3, 877.874
3805.47, 879
3795.83, 879.918
3784.45, 881
3774.39, 881.957
3763.43, 883
3753.28, 883.966
3743.06, 884.939
3742.72, 884.971
3742.42, 885
3736.08, 885.603
3731.91, 886
3712.33, 887.896
3711.25, 888
3660.7, 890
3608.3, 892
3555.9, 894
3501.92, 894.208
3324.04, 895.343
3093.34, 895.755
2956.54, 896
2486.56, 896
2475.13, 896
2234.57, 896
2195.59, 896
2181.65, 896
2141.81, 896
2127.47, 896
1858.87, 896
1616.33, 896
1495.01, 896
1458.28, 896
1456.86, 896.353
1456.85, 896.354
1454.84, 896.853
1447.37, 898.703
1446.76, 898.853
1439.22, 900.721
1438.69, 900.853
1431.08, 902.74
1430.62, 902.853
1429.15, 903.217
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1429.15, 903.218
1422.55, 904.853
1415.47, 906.607
1415.47, 906.607
1414.48, 906.853
1406.62, 908.801
1406.4, 908.853
1398.46, 910.822
1398.33, 910.853
1390.3, 912.844
1390.26, 912.853
1390.12, 912.889
1390.12, 912.889
1386.77, 913.717
1380.94, 914.966
1373.16, 915.464
1354.04, 916.986
1349.5, 917.317
1340.81, 917.854
1326.59, 918.986
1314.16, 919.891
1308.46, 920.243
1299.13, 920.986
1278.82, 922.465
1276.11, 922.633
1271.72, 922.983
1264.11, 923.65
1247.79, 925
1244.03, 925
1239.2, 925
1223.74, 925
1219.79, 925
1211.96, 924.561
1200.98, 923.615
1197.39, 923.302
1194.12, 922.975
1192.25, 922.788
1174.12, 920.975
1161.84, 919.746
1154.12, 918.975
1141.84, 917.746
1134.12, 916.975
1131.52, 916.714
1113.76, 914.939
1110.03, 914.006
1110.01, 914.002
1105.41, 912.851
1104.42, 912.604
1097.41, 910.851
1096.34, 910.584
1089.41, 908.851
1088.27, 908.565
1081.41, 906.851
1076.31, 905.577
1076.3, 905.573
1073.41, 904.851
1070.76, 904.188
1070.74, 904.184
1065.41, 902.851
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External Boundary

1064.04, 902.51
1057.41, 900.851
1050.91, 899.226
1049.41, 898.851
1042.98, 897.243
1041.41, 896.851
1035.75, 895.435
1035.73, 895.432
1033.41, 894.851
1031.24, 894.309
1031.23, 894.306
1025.41, 892.851
1023.7, 892.424
1017.41, 890.851
1015.64, 890.407
1009.41, 888.851
1002.24, 887.059
1001.87, 886.967
1001.85, 886.96
1001.53, 886.882
1001.41, 886.851
1000.31, 886.576
998.452, 886.111
998.336, 886.082
993.409, 884.851
989.728, 883.93
988.483, 883.619
988.367, 883.59
986.509, 883.126
985.409, 882.851
982.082, 882.019
977.409, 880.851
973.251, 879.811
969.409, 878.851
964.222, 877.554
961.409, 876.851
959.545, 876.385
957.953, 875.986
953.409, 874.851
950.878, 874.218
950.2, 874.048
949.069, 873.766
947.594, 873.397
945.409, 872.851
945.25, 872.811
944.49, 872.621
943.871, 872.466
937.409, 870.851
935.469, 870.366
929.409, 868.851
922.837, 867.208
921.409, 866.851
914.83, 865.206
913.409, 864.851
912.054, 864.512
905.409, 862.851
904.157, 862.538
897.409, 860.851
895.171, 860.291
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889.409, 858.851
883.455, 857.362
882.565, 857.14
881.409, 856.851
880.304, 856.574
873.409, 854.851
866.47, 853.116
865.409, 852.851
858.425, 851.105
857.409, 850.851
850.382, 849.094
849.409, 848.851
848.476, 848.617
841.409, 846.851
834.511, 845.126
833.409, 844.851
832.349, 844.586
825.409, 842.851
819.152, 841.286
817.409, 840.851
811.119, 839.278
809.409, 838.851
807.747, 838.435
801.409, 836.851
794.398, 835.098
793.409, 834.851
792.434, 834.607
792.426, 834.605
785.409, 832.851
778.07, 831.016
777.409, 830.851
777.357, 830.838
777.354, 830.838
769.409, 828.851
766.195, 828.047
761.409, 826.851
754.352, 825.086
754.344, 825.084
753.409, 824.851
752.484, 824.619
752.476, 824.617
745.409, 822.851
742.15, 822.036
737.409, 820.851
734.118, 820.028
729.409, 818.851
726.082, 818.019
721.42, 816.851
714.316, 815.075
714.308, 815.073
713.42, 814.851
712.543, 814.631
712.535, 814.629
705.42, 812.851
701.994, 811.994
697.42, 810.851
692.873, 809.714
689.42, 808.851
684.906, 807.722
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681.42, 806.851
674.27, 805.063
674.262, 805.061
673.422, 804.851
672.586, 804.643
665.409, 802.851
661.711, 801.926
657.419, 800.851
653.685, 799.917
649.422, 798.851
645.167, 797.79
641.409, 796.851
634.21, 795.051
633.409, 794.851
632.619, 794.653
625.409, 792.851
621.53, 791.881
617.419, 790.851
613.503, 789.872
609.419, 788.851
605.466, 787.862
601.421, 786.851
594.16, 785.039
593.415, 784.852
592.654, 784.664
585.393, 782.851
581.342, 781.838
577.393, 780.851
573.314, 779.831
569.392, 778.851
565.288, 777.824
561.39, 776.85
554.142, 775.035
553.404, 774.85
552.668, 774.665
545.409, 772.851
538.007, 771
538.003, 771
537.388, 770.846
529.393, 768.851
525.016, 767.756
521.392, 766.85
514.117, 765.028
513.413, 764.851
512.696, 764.673
505.386, 762.851
500.914, 761.732
497.408, 760.85
492.912, 759.725
489.386, 758.851
485.922, 757.977
481.42, 756.851
474.122, 755.025
473.423, 754.851
472.728, 754.677
465.411, 752.851
460.744, 751.683
457.419, 750.85
453.425, 749.85
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449.755, 748.932
449.43, 748.851
449.065, 748.76
441.43, 746.851
411.625, 739.4
408.752, 739.647
407.707, 739.78
399.328, 740
391.535, 740.576
375.004, 740.361
356.331, 740.013
351.947, 740
351.399, 739.824
347.109, 738
345.31, 737.207
342.499, 736
338.762, 734.381
337.91, 734
333.865, 732.219
333.374, 732
331.196, 732
314.988, 732
314.081, 732.094
284.972, 732.744
267.961, 732.886
0, 728.896
1.137e-13, 646.588
-5.68e-14, 330.891
5009.05, 330.891
5009.05, 649.333
5009.05, 742.054
411.625, 739.4
415.074, 739.104
419.682, 740
425.234, 740.088
426.201, 740.106
426.87, 740.119
435.797, 740.289
440.602, 740.289
447.47, 738
450.033, 737.146
453.47, 736
454.639, 735.61
456.913, 734.853
459.474, 734
462.023, 733.151
465.481, 732
465.482, 732
470.568, 730.307
477.496, 728
480.031, 727.156
483.505, 726
486.035, 725.158
489.513, 724
493.701, 722.607
495.524, 722
499.16, 720.79
507.535, 718
509.344, 717.398
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513.543, 716
515.347, 715.4
519.551, 714
521.35, 713.401
525.559, 712
529.162, 710.807
537.749, 708
539.827, 707.301
543.591, 706
545.694, 705.3
549.599, 704
551.706, 703.298
555.606, 702
560.534, 700.359
567.615, 698
570.071, 697.182
573.623, 696
577.692, 694.645
579.631, 694
583.706, 692.643
583.706, 692.643
585.639, 692
594.551, 689.033
597.655, 688
599.571, 687.362
603.662, 686
608.129, 684.513
609.67, 684
618.233, 684
628.127, 684.241
628.175, 684.242
700.514, 686
768.454, 687.654
835.534, 686
874.622, 686
885.02, 686
885.837, 686
914.501, 684.056
914.512, 684.056
916.783, 684
918.713, 683.952
920.67, 684
922.861, 684.058
931.35, 684.433
933.943, 684.923
944.266, 686
947.065, 686.849
951.886, 688
965.137, 691.608
966.644, 692
967.06, 692.116
971.617, 693.286
974.456, 693.923
974.842, 694
982.543, 695.691
984.141, 696
990.827, 697.433
993.853, 698
1011.96, 701.672
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1013.62, 702
1014.48, 702.184
1029.03, 704
1036.48, 705.144
1049.43, 706
1054.51, 706.425
1060.93, 706.795
1067.29, 706.858
1069.81, 706.862
1084.55, 706
1094.3, 705.515
1105.9, 704
1109.31, 703.655
1114.62, 702.964
1116.8, 702.68
1119.86, 702.126
1120.45, 702
1128.59, 700.46
1130.69, 700
1136.6, 698.804
1140.35, 698
1147.15, 696.628
1150.1, 696
1152.34, 695.587
1158.74, 694
1164.46, 692.516
1180.87, 692.158
1199.19, 692
1219.93, 691.821
1247.58, 691.53
1274.37, 692
1354.83, 693.411
1380.25, 692.892
1449.64, 692
1461.71, 692
1495.01, 692
1500.48, 692
1516.31, 691.277
1637.28, 690
1692.86, 690
1719.06, 689.137
1781.17, 688.396
1807.13, 688
1816.05, 688
1826.74, 688
1846.47, 687.169
1850.09, 686
1855.02, 684.278
1855.86, 684
1856.55, 684
1858.87, 684
1862.01, 684
1866.61, 685.507
1867.43, 685.773
1868.11, 686
1868.4, 686.102
1874.47, 688
1874.47, 688
1875.79, 688.44
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1880.49, 690
1880.54, 690
1881.86, 690.439
1886.54, 692
1891.23, 693.563
1892.54, 694
1893.8, 694.436
1893.84, 694.436
1898.54, 696
1899.79, 696.434
1899.84, 696.434
1904.54, 698
1905.79, 698.433
1905.84, 698.433
1910.54, 700
1911.78, 700.431
1911.83, 700.431
1916.54, 702
1917.78, 702.43
1917.83, 702.429
1922.54, 704
1923.77, 704.428
1923.82, 704.428
1928.54, 706
1929.77, 706.426
1929.82, 706.426
1934.54, 708
1935.76, 708.425
1935.82, 708.425
1940.54, 710
1941.76, 710.423
1941.81, 710.423
1946.54, 712
1947.76, 712.422
1947.81, 712.422
1952.54, 714
1953.76, 714.42
1953.8, 714.42
1958.54, 716
1959.76, 716.419
1959.8, 716.419
1964.54, 718
1965.76, 718.417
1965.79, 718.417
1970.54, 720
1971.76, 720.416
1971.79, 720.416
1976.54, 722
1977.76, 722.414
1977.79, 722.414
1982.54, 724
1987.31, 725.589
1988.52, 726
1988.54, 726
1993.32, 727.59
1994.52, 728
1994.54, 728
1995.75, 728.41
1995.77, 728.41
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2000.55, 730
2001.74, 730.408
2001.77, 730.408
2006.55, 732
2007.74, 732.406
2007.77, 732.406
2012.55, 734
2013.73, 734.405
2013.76, 734.405
2018.55, 736
2019.73, 736.403
2019.76, 736.403
2024.55, 738
2025.72, 738.402
2025.75, 738.402
2030.55, 740
2031.73, 740.4
2036.53, 742
2041.91, 743.743
2060, 737.734
2072.88, 733.432
2127.47, 715.257
2173.38, 700
2195.04, 692.792
2195.11, 692.769
2195.24, 692.771
2195.59, 692.778
2366.91, 695.776
2388.56, 695.405
2447.68, 694.392
2475.13, 693.921
2503.22, 693.435
2521.93, 693.112
2580.01, 694.119
2600.94, 694.482
2620.04, 694.813
2676.93, 695.8
2698.12, 695.433
2754.87, 694.452
2812.84, 693.449
2824.98, 693.239
2831.93, 693.119
2851.01, 693.449
2908.97, 694.455
2965.96, 695.443
2986.93, 695.807
3007.83, 695.445
3064.92, 694.458
3122.95, 693.454
3141.93, 693.125
3160.85, 693.454
3218.92, 694.461
3276.17, 695.453
3296.93, 695.814
3317.63, 695.456
3374.97, 694.464
3433.1, 693.458
3451.93, 693.132
3470.7, 693.458
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3501.92, 693.999
3529.71, 694.545
3555.9, 695.059
3593.08, 695.794
3608.3, 696.095
3613.84, 696.204
3660.7, 695.618
3690.86, 695.24
3711.25, 694.984
3731.91, 694.696
3737.4, 694.624
3756.25, 694.378
3778.84, 694.083
3829.53, 695.079
3847.89, 695.44
3856.61, 695.594
3876.56, 695.947
3891.57, 696.212
3937.75, 697.028
3943.28, 696.934
3967.86, 696.515
4028.78, 695.474
4075.88, 694.669
4092.79, 694.38
4147.28, 695.336
4168.47, 695.708
4213.72, 696.502
4287.75, 721.165
4347.22, 740.972
4354.12, 743.273
4360.73, 743.124
4361.26, 743.112
4363.81, 743.055
4369.04, 742.975
4371.14, 742.896
425.234, 740.088
425.659, 739.946
439.628, 735.289
445.572, 733.308
448.135, 732.454
451.572, 731.308
452.741, 730.918
455.017, 730.16
457.579, 729.307
460.127, 728.458
464.508, 727
464.51, 727
468.673, 725.614
475.6, 723.307
478.136, 722.463
481.611, 721.307
484.14, 720.465
487.618, 719.307
491.807, 717.914
493.629, 717.307
497.265, 716.097
505.64, 713.307
507.449, 712.705
511.648, 711.307
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513.452, 710.707
517.656, 709.307
519.455, 708.708
523.669, 707.306
527.287, 706.108
535.86, 703.305
537.89, 702.622
541.663, 701.318
543.799, 700.607
547.704, 699.307
549.811, 698.606
553.711, 697.307
558.639, 695.666
565.718, 693.308
568.176, 692.49
571.728, 691.307
575.797, 689.953
577.736, 689.307
582.052, 687.87
582.052, 687.87
583.743, 687.307
592.656, 684.34
595.759, 683.307
597.676, 682.669
601.767, 681.307
606.234, 679.82
608.698, 679
618.307, 679
628.226, 679.242
628.274, 679.242
700.659, 681.002
768.453, 682.652
835.46, 681
874.622, 681
885.02, 681
885.634, 681
914.27, 679.058
914.411, 679.057
916.635, 679.002
918.712, 678.951
920.822, 679.002
923.072, 679.061
932.042, 679.457
934.813, 679.981
945.459, 681.092
948.634, 682.055
953.372, 683.186
966.68, 686.81
968.205, 687.206
968.611, 687.32
973.02, 688.452
975.698, 689.053
976.071, 689.127
983.756, 690.815
985.339, 691.121
992.008, 692.55
995.001, 693.111
1013.14, 696.789
1014.83, 697.123
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1015.48, 697.262
1029.86, 699.057
1037.13, 700.174
1049.88, 701.017
1054.93, 701.439
1061.13, 701.796
1067.32, 701.858
1069.64, 701.862
1084.22, 701.009
1093.76, 700.535
1105.21, 699.039
1108.62, 698.694
1113.85, 698.014
1115.88, 697.749
1118.7, 697.239
1119.27, 697.117
1127.39, 695.581
1129.45, 695.129
1135.37, 693.93
1139.13, 693.125
1145.94, 691.753
1148.93, 691.114
1151.08, 690.719
1157.27, 689.184
1163.63, 687.532
1180.77, 687.159
1199.14, 687
1219.87, 686.821
1247.6, 686.53
1274.47, 687.001
1354.82, 688.409
1380.15, 687.893
1449.6, 687
1461.71, 687
1495.01, 687
1500.34, 687
1516.14, 686.278
1637.24, 685
1692.76, 685
1718.93, 684.138
1781.09, 683.397
1807.08, 683
1816.05, 683
1826.62, 683
1845.4, 682.209
1848.18, 681.312
1853.09, 679.599
1854.88, 679
1856.55, 679
1858.87, 679
1862.97, 679
1868.47, 680.801
1869.31, 681.074
1870.05, 681.322
1870.29, 681.404
1875.39, 683
1875.45, 683
1877.69, 683.747
1881.46, 685
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1881.51, 685
1883.75, 685.747
1888.43, 687.308
1893.13, 688.871
1894.47, 689.319
1894.81, 689.435
1894.82, 689.435
1900.47, 691.319
1900.8, 691.434
1900.81, 691.434
1906.47, 693.319
1906.8, 693.432
1906.81, 693.432
1912.47, 695.319
1912.79, 695.431
1912.81, 695.431
1918.47, 697.32
1918.79, 697.429
1918.8, 697.429
1924.47, 699.32
1924.78, 699.428
1924.8, 699.428
1930.47, 701.32
1930.78, 701.426
1930.79, 701.426
1936.47, 703.32
1936.78, 703.425
1936.79, 703.425
1942.47, 705.32
1942.77, 705.423
1942.78, 705.423
1948.47, 707.319
1948.77, 707.422
1948.78, 707.422
1954.47, 709.318
1954.77, 709.42
1954.78, 709.42
1960.47, 711.317
1960.76, 711.419
1960.77, 711.419
1966.47, 713.316
1966.76, 713.417
1966.77, 713.417
1972.46, 715.315
1972.76, 715.416
1972.76, 715.416
1978.46, 717.315
1978.75, 717.414
1978.76, 717.414
1984.44, 719.308
1989.23, 720.903
1989.51, 721
1989.52, 721
1995.23, 722.904
1995.51, 723
1995.54, 723
1996.74, 723.41
1996.75, 723.41
2002.46, 725.314
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2002.74, 725.408
2002.74, 725.408
2008.46, 727.314
2008.73, 727.406
2008.74, 727.406
2014.46, 729.314
2014.73, 729.405
2014.73, 729.405
2020.46, 731.315
2020.72, 731.403
2020.73, 731.403
2026.46, 733.315
2026.72, 733.402
2026.73, 733.402
2032.46, 735.313
2033.64, 735.713
2037.69, 737.065
2041.9, 738.472
2061.54, 731.927
2127.47, 709.948
2194.18, 687.752
2195.59, 687.778
2206.66, 687.971
2366.91, 690.776
2388.53, 690.405
2447.68, 689.392
2475.13, 688.921
2503.25, 688.435
2521.93, 688.112
2580.04, 689.12
2600.94, 689.482
2620.01, 689.813
2676.93, 690.8
2698.09, 690.434
2754.87, 689.452
2812.87, 688.448
2824.98, 688.239
2831.93, 688.119
2850.97, 688.449
2908.97, 689.455
2965.99, 690.443
2986.93, 690.807
3007.8, 690.446
3064.92, 689.458
3122.98, 688.453
3141.93, 688.125
3160.82, 688.453
3218.92, 689.461
3276.19, 690.454
3296.93, 690.814
3317.6, 690.456
3374.97, 689.464
3433.13, 688.457
3451.93, 688.132
3470.67, 688.457
3501.92, 688.999
3529.71, 689.545
3555.9, 690.059
3593.11, 690.795
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3608.3, 691.095
3613.84, 691.204
3660.7, 690.618
3690.85, 690.24
3711.25, 689.984
3731.91, 689.696
3737.4, 689.624
3756.29, 689.378
3778.84, 689.083
3829.56, 690.08
3847.89, 690.44
3856.6, 690.594
3876.52, 690.946
3891.68, 691.214
3937.75, 692.028
3943.28, 691.934
3967.79, 691.516
4028.7, 690.475
4075.88, 689.669
4092.79, 689.38
4147.28, 690.336
4166.21, 690.668
4214.57, 691.517
4293.87, 717.935
4347.22, 735.704
4368.61, 742.832
4369.04, 742.975
435.797, 740.289
442.642, 742
450.278, 743.909
450.642, 744
450.968, 744.081
454.639, 745
458.633, 746
461.959, 746.833
466.624, 748
473.939, 749.826
474.634, 750
475.332, 750.174
482.633, 752
487.141, 753.127
490.599, 754
494.12, 754.873
498.626, 756
502.131, 756.883
506.599, 758
513.901, 759.821
514.625, 760
515.336, 760.179
522.606, 762
526.229, 762.906
530.606, 764
538.599, 765.995
538.618, 766
538.622, 766
538.64, 766.005
546.622, 768
553.883, 769.815
554.619, 770
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555.355, 770.184
562.605, 772
566.5, 772.974
570.605, 774
574.527, 774.98
578.605, 776
582.554, 776.987
586.606, 778
593.858, 779.811
594.624, 780
595.376, 780.19
602.632, 782
606.678, 783.012
610.632, 784
614.715, 785.021
618.632, 786
622.745, 787.031
626.622, 788
633.831, 789.802
634.622, 790
635.422, 790.2
642.622, 792
646.38, 792.939
650.632, 794
654.898, 795.067
658.632, 796
662.927, 797.076
666.622, 798
673.797, 799.792
674.632, 800
675.475, 800.211
675.482, 800.213
682.633, 802
686.119, 802.872
690.633, 804
694.086, 804.863
698.633, 806
703.206, 807.143
706.633, 808
713.748, 809.779
713.756, 809.781
714.633, 810
715.521, 810.222
715.529, 810.224
722.633, 812
727.298, 813.169
730.622, 814
735.33, 815.177
738.622, 816
743.363, 817.185
746.622, 818
753.689, 819.767
753.697, 819.769
754.622, 820
755.557, 820.234
755.564, 820.236
762.622, 822
767.408, 823.196
770.622, 824
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777.968, 825.837
777.971, 825.837
778.622, 826
779.282, 826.165
786.622, 828
793.638, 829.754
793.646, 829.756
794.622, 830
795.611, 830.247
802.622, 832
808.959, 833.584
810.622, 834
812.332, 834.427
818.622, 836
820.364, 836.436
826.622, 838
833.562, 839.735
834.622, 840
835.724, 840.275
842.622, 842
849.689, 843.767
850.622, 844
851.594, 844.243
858.622, 846
859.638, 846.254
866.622, 848
867.683, 848.265
874.622, 850
881.516, 851.724
882.622, 852
883.778, 852.289
884.667, 852.511
890.622, 854
896.384, 855.44
898.622, 856
905.369, 857.687
906.622, 858
913.267, 859.661
914.622, 860
916.042, 860.355
922.622, 862
924.05, 862.357
930.622, 864
936.682, 865.515
938.622, 866
945.083, 867.615
945.703, 867.77
946.463, 867.96
946.622, 868
948.807, 868.546
950.282, 868.915
951.413, 869.198
952.09, 869.367
954.622, 870
959.165, 871.136
960.758, 871.534
962.622, 872
965.435, 872.703
970.622, 874
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974.464, 874.96
978.622, 876
983.295, 877.168
986.622, 878
987.722, 878.275
989.579, 878.739
989.696, 878.768
990.941, 879.08
994.622, 880
999.548, 881.232
999.665, 881.261
1001.52, 881.725
1002.62, 882
1002.75, 882.031
1003.06, 882.11
1003.09, 882.116
1003.45, 882.208
1010.62, 884
1016.85, 885.557
1018.62, 886
1024.91, 887.573
1026.62, 888
1032.44, 889.455
1032.46, 889.459
1034.62, 890
1036.95, 890.581
1036.96, 890.585
1042.62, 892
1044.19, 892.392
1050.62, 894
1052.12, 894.375
1058.62, 896
1065.26, 897.659
1066.62, 898
1071.96, 899.334
1071.97, 899.337
1074.62, 900
1077.51, 900.722
1077.53, 900.726
1082.62, 902
1089.48, 903.714
1090.62, 904
1097.56, 905.733
1098.62, 906
1105.63, 907.753
1106.62, 908
1111.23, 909.151
1111.24, 909.155
1114.62, 910
1132.01, 911.739
1134.62, 912
1142.34, 912.771
1154.62, 914
1162.34, 914.771
1174.62, 916
1192.75, 917.813
1194.62, 918
1197.86, 918.324
1201.41, 918.634
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1212.31, 919.573
1219.93, 920
1223.74, 920
1239.2, 920
1244.03, 920
1247.58, 920
1263.68, 918.668
1271.3, 918
1275.76, 917.645
1278.49, 917.476
1298.75, 916
1308.11, 915.255
1313.82, 914.902
1326.21, 914
1340.45, 912.866
1349.16, 912.328
1353.66, 912
1372.8, 910.476
1380.25, 910
1385.65, 908.845
1388.91, 908.035
1388.92, 908.035
1389.06, 908
1389.1, 907.991
1397.13, 906
1397.26, 905.969
1405.2, 904
1405.41, 903.947
1413.27, 902
1414.27, 901.754
1414.27, 901.754
1421.35, 900
1427.95, 898.364
1427.95, 898.363
1429.42, 898
1429.87, 897.887
1437.49, 896
1438.02, 895.868
1445.56, 894
1446.17, 893.85
1453.63, 892
1455.65, 891.501
1455.65, 891.5
1457.67, 891
1461.71, 890
1467.34, 888.591
1467.35, 888.589
1469.71, 888
1470.53, 887.793
1477.71, 886
1478.61, 885.773
1485.71, 884
1489.39, 883.08
1490.59, 882.778
1492.56, 882.287
1493.71, 882
1494.64, 881.766
1495.01, 881.674
1501.71, 880
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1508.76, 878.237
1509.71, 878
1515.42, 876.572
1517.71, 876
1524.27, 874.359
1525.71, 874
1533.07, 872.159
1533.71, 872
1533.89, 871.955
1541.71, 870
1547.85, 868.466
1549.71, 868
1549.77, 867.986
1557.71, 866
1565.54, 864.043
1565.71, 864
1566.26, 863.863
1573.71, 862
1577.71, 861
1577.72, 860.999
1581.71, 860
1585.53, 859.045
1585.54, 859.044
1589.71, 858
1591.56, 857.539
1597.71, 856
1599.62, 855.525
1605.71, 854
1607.67, 853.51
1613.72, 852
1618.11, 850.901
1618.12, 850.899
1621.72, 850
1625.17, 849.136
1625.18, 849.135
1629.72, 848
1631.84, 847.469
1637.72, 846
1639.9, 845.455
1645.72, 844
1647.95, 843.442
1653.72, 842
1658.44, 840.82
1658.45, 840.818
1661.72, 840
1664.88, 839.211
1664.88, 839.209
1669.72, 838
1672.15, 837.393
1677.72, 836
1680.18, 835.385
1685.72, 834
1688.19, 833.383
1693.72, 832
1698.69, 830.759
1701.72, 830
1707.44, 828.57
1709.72, 828
1715.32, 826.602
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1717.72, 826
1723.24, 824.622
1725.72, 824
1728.35, 823.345
1733.73, 822
1736.41, 821.33
1741.73, 820
1744.46, 819.317
1749.73, 818
1752.51, 817.305
1757.73, 816
1760.55, 815.294
1765.72, 814
1770.89, 812.708
1773.72, 812
1778.85, 810.716
1781.7, 810
1784.68, 809.261
1789.73, 808
1792.72, 807.252
1797.73, 806
1803.91, 804.456
1805.73, 804
1811.94, 802.447
1813.73, 802
1817.77, 800.99
1817.78, 800.988
1821.73, 800
1825.74, 798.998
1825.75, 798.997
1829.73, 798
1835.99, 796.436
1837.73, 796
1844, 794.433
1845.73, 794
1852.02, 792.43
1853.73, 792
1857.65, 791.022
1857.65, 791.02
1858.87, 790.716
1861.74, 790
1865.84, 788.973
1865.85, 788.971
1869.74, 788
1876.04, 786.424
1877.74, 786
1879.43, 785.576
1885.74, 784
1887.43, 783.577
1893.72, 782
1897.59, 781.033
1897.6, 781.031
1901.71, 780
1905.83, 778.97
1905.84, 778.969
1909.7, 778
1911.41, 777.573
1917.72, 776
1924.02, 774.424
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1925.72, 774
1932, 772.424
1933.69, 772
1937.57, 771.035
1937.58, 771.034
1941.71, 770
1945.85, 768.964
1945.86, 768.963
1949.7, 768
1956.05, 766.417
1957.71, 766
1959.39, 765.582
1965.72, 764
1967.39, 763.583
1973.7, 762
1977.57, 761.034
1977.58, 761.033
1981.71, 760
1985.9, 758.959
1985.9, 758.958
1989.74, 758
1991.4, 757.584
1997.72, 756
1999.4, 755.58
2005.72, 754
2007.48, 753.558
2013.7, 752
2017.55, 751.04
2017.56, 751.039
2021.71, 750
2025.87, 748.959
2025.88, 748.958
2029.73, 748
2032.55, 747.298
2037.73, 746
2040.08, 745.405
2041.91, 744.8
2060.85, 738.545
2075.51, 733.686
2122.09, 718.246
2127.47, 716.441
2149.16, 709.179
2175.38, 700.392
2176.55, 700
2195.21, 693.791
2195.27, 693.772
2195.49, 693.776
2195.5, 693.776
2195.59, 693.778
2208.3, 694
2235.83, 694.482
2276.51, 695.194
2295.76, 695.531
2313.04, 695.833
2322.59, 696
2366.91, 696.776
2387.58, 696.422
2475.13, 694.921
2521.93, 694.112
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2580.01, 695.119
2599.02, 695.449
2655.66, 696.431
2676.93, 696.8
2698.12, 696.433
2756.78, 695.419
2775.37, 695.097
2824.98, 694.239
2831.93, 694.119
2870.81, 694.793
2896.34, 695.236
2908.97, 695.455
2965.96, 696.443
2986.93, 696.807
3005.86, 696.479
3026.7, 696.119
3084.07, 695.126
3141.93, 694.125
3160.86, 694.454
3218.92, 695.461
3276.16, 696.453
3296.93, 696.814
3315.7, 696.489
3373.9, 695.482
3431.21, 694.491
3451.93, 694.132
3472.59, 694.49
3501.92, 694.999
3532.41, 695.598
3555.9, 696.059
3592.57, 696.784
3608.3, 697.095
3613.84, 697.204
3660.7, 696.618
3690.91, 696.239
3711.25, 695.984
3731.91, 695.696
3736.97, 695.63
3774.17, 695.144
3778.84, 695.083
3829.52, 696.079
3847.89, 696.44
3856.62, 696.594
3891.54, 697.211
3937.75, 698.028
3943.28, 697.934
3967.87, 697.514
4028.8, 696.473
4092.79, 695.38
4147.28, 696.336
4168.34, 696.706
4213.55, 697.499
4302.23, 727.041
4347.22, 741.988
4350.55, 743.096
4352.88, 743.177
4354.12, 743.273
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Material Boundary

2041.9, 738.472
2041.91, 743.585
2041.91, 743.743
2041.91, 744.8
425.659, 739.946
435.798, 740.139
440.577, 740.139
447.422, 737.858
449.985, 737.003
453.422, 735.858
454.591, 735.468
456.865, 734.711
459.427, 733.858
461.976, 733.009
465.456, 731.85
465.458, 731.85
470.521, 730.164
477.448, 727.858
479.983, 727.014
483.458, 725.858
485.987, 725.016
489.466, 723.858
493.653, 722.465
495.477, 721.858
499.113, 720.647
507.488, 717.858
509.297, 717.255
513.496, 715.858
515.3, 715.257
519.504, 713.858
521.302, 713.259
525.512, 711.858
529.115, 710.665
537.702, 707.858
539.778, 707.159
543.543, 705.858
545.647, 705.157
549.551, 703.858
551.659, 703.156
555.559, 701.858
560.487, 700.217
567.567, 697.858
570.023, 697.04
573.575, 695.858
577.645, 694.503
579.583, 693.858
583.665, 692.499
583.665, 692.499
585.591, 691.858
594.504, 688.891
597.607, 687.858
599.524, 687.22
603.615, 685.858
608.082, 684.371
609.646, 683.85
618.235, 683.85
628.13, 684.091
628.178, 684.092
700.517, 685.85
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768.454, 687.503
835.532, 685.85
874.622, 685.85
885.02, 685.85
885.832, 685.85
914.495, 683.906
914.51, 683.906
916.779, 683.85
918.713, 683.802
920.674, 683.85
922.866, 683.908
931.367, 684.283
933.965, 684.774
944.296, 685.852
947.104, 686.704
951.924, 687.855
965.176, 691.463
966.683, 691.855
967.099, 691.971
971.652, 693.14
974.487, 693.776
974.873, 693.853
982.574, 695.544
984.171, 695.853
990.856, 697.286
993.882, 697.853
1011.99, 701.525
1013.65, 701.853
1014.51, 702.036
1029.05, 703.851
1036.5, 704.995
1049.44, 705.85
1054.52, 706.275
1060.93, 706.645
1067.29, 706.708
1069.81, 706.712
1084.54, 705.85
1094.28, 705.366
1105.88, 703.851
1109.29, 703.506
1114.6, 702.815
1116.78, 702.531
1119.83, 701.979
1120.42, 701.853
1128.56, 700.313
1130.66, 699.853
1136.57, 698.657
1140.32, 697.853
1147.12, 696.481
1150.07, 695.853
1152.31, 695.44
1158.71, 693.855
1164.44, 692.366
1180.86, 692.008
1199.19, 691.85
1219.92, 691.671
1247.58, 691.38
1274.37, 691.85
1354.83, 693.26
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1380.25, 692.742
1449.64, 691.85
1461.71, 691.85
1495.01, 691.85
1500.47, 691.85
1516.31, 691.127
1637.27, 689.85
1692.85, 689.85
1719.06, 688.987
1781.17, 688.246
1807.13, 687.85
1816.05, 687.85
1826.74, 687.85
1846.44, 687.02
1850.04, 685.858
1854.98, 684.136
1855.83, 683.85
1856.55, 683.85
1858.87, 683.85
1862.03, 683.85
1866.66, 685.364
1867.48, 685.63
1868.16, 685.858
1868.45, 685.959
1874.49, 687.85
1874.5, 687.85
1875.84, 688.298
1880.52, 689.85
1880.56, 689.85
1881.9, 690.297
1886.58, 691.858
1891.28, 693.421
1892.59, 693.858
1893.82, 694.286
1893.87, 694.286
1898.59, 695.858
1899.82, 696.284
1899.86, 696.284
1904.59, 697.858
1905.81, 698.283
1905.86, 698.283
1910.59, 699.858
1911.81, 700.281
1911.86, 700.281
1916.59, 701.858
1917.8, 702.279
1917.85, 702.279
1922.59, 703.858
1923.8, 704.278
1923.85, 704.278
1928.59, 705.858
1929.79, 706.276
1929.84, 706.276
1934.59, 707.858
1935.79, 708.275
1935.84, 708.275
1940.59, 709.858
1941.79, 710.273
1941.84, 710.273
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1946.59, 711.858
1947.78, 712.272
1947.83, 712.272
1952.59, 713.858
1953.78, 714.27
1953.83, 714.27
1958.59, 715.858
1959.78, 716.269
1959.82, 716.269
1964.59, 717.858
1965.78, 718.267
1965.82, 718.267
1970.59, 719.858
1971.78, 720.266
1971.81, 720.266
1976.59, 721.858
1977.78, 722.264
1977.81, 722.264
1982.59, 723.858
1987.36, 725.447
1988.54, 725.85
1988.57, 725.85
1993.36, 727.448
1994.54, 727.85
1994.57, 727.85
1995.77, 728.26
1995.8, 728.26
2000.59, 729.858
2001.77, 730.258
2001.79, 730.258
2006.59, 731.858
2007.76, 732.256
2007.79, 732.256
2012.59, 733.858
2013.76, 734.255
2013.79, 734.255
2018.59, 735.858
2019.75, 736.253
2019.78, 736.253
2024.59, 737.858
2025.75, 738.252
2025.78, 738.252
2030.6, 739.858
2031.77, 740.258
2036.57, 741.858
2041.91, 743.585
2059.95, 737.591
2072.84, 733.29
2127.43, 715.114
2173.33, 699.858
2195, 692.649
2195.09, 692.619
2195.24, 692.621
2195.59, 692.628
2366.91, 695.626
2388.56, 695.255
2447.68, 694.242
2475.12, 693.771
2503.22, 693.285
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2521.93, 692.962
2580.02, 693.969
2600.94, 694.332
2620.04, 694.663
2676.93, 695.65
2698.12, 695.283
2754.86, 694.302
2812.83, 693.299
2824.98, 693.089
2831.93, 692.969
2851.01, 693.299
2908.98, 694.305
2965.96, 695.293
2986.93, 695.657
3007.83, 695.295
3064.91, 694.308
3122.94, 693.304
3141.93, 692.975
3160.86, 693.304
3218.93, 694.311
3276.17, 695.303
3296.93, 695.663
3317.62, 695.306
3374.97, 694.314
3433.1, 693.308
3451.93, 692.982
3470.71, 693.308
3501.92, 693.849
3529.72, 694.395
3555.9, 694.909
3593.09, 695.644
3608.3, 695.945
3613.84, 696.054
3660.7, 695.468
3690.86, 695.09
3711.25, 694.834
3731.91, 694.546
3737.39, 694.474
3756.25, 694.228
3778.84, 693.933
3829.53, 694.929
3847.89, 695.29
3856.62, 695.444
3876.56, 695.797
3891.57, 696.062
3937.75, 696.878
3943.28, 696.784
3967.86, 696.365
4028.78, 695.324
4075.88, 694.519
4092.79, 694.23
4147.28, 695.186
4168.47, 695.558
4213.74, 696.352
4287.8, 721.022
4347.26, 740.829
4354.15, 743.122
4363.81, 742.905
4368.61, 742.832
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440.602, 740.289
443.602, 740.289
447.47, 739
450.033, 738.146
453.47, 737
454.639, 736.61
456.913, 735.853
459.474, 735
462.023, 734.151
465.481, 733
465.482, 733
470.568, 731.307
477.496, 729
480.031, 728.156
483.505, 727
486.035, 726.158
489.513, 725
493.701, 723.607
495.524, 723
499.16, 721.79
507.535, 719
509.344, 718.398
513.543, 717
515.347, 716.4
519.551, 715
521.35, 714.401
525.559, 713
529.162, 711.807
537.749, 709
539.827, 708.301
543.591, 707
545.694, 706.3
549.599, 705
551.706, 704.298
555.606, 703
560.534, 701.359
567.615, 699
570.071, 698.182
573.623, 697
577.692, 695.645
579.631, 695
583.706, 693.643
583.706, 693.643
585.639, 693
594.551, 690.033
597.655, 689
599.571, 688.362
603.662, 687
608.129, 685.513
609.67, 685
618.233, 685
628.127, 685.241
628.175, 685.242
700.514, 687
768.454, 688.654
835.534, 687
874.622, 687
885.02, 687
885.837, 687
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914.501, 685.056
914.512, 685.056
916.783, 685
918.713, 684.952
920.67, 685
922.861, 685.058
931.35, 685.433
933.943, 685.923
944.266, 687
947.065, 687.849
951.886, 689
965.137, 692.608
966.644, 693
967.06, 693.116
971.617, 694.286
974.456, 694.923
974.842, 695
982.543, 696.691
984.141, 697
990.827, 698.433
993.853, 699
1011.96, 702.672
1013.62, 703
1014.48, 703.184
1029.03, 705
1036.48, 706.144
1049.43, 707
1054.51, 707.425
1060.93, 707.795
1067.29, 707.858
1069.81, 707.862
1084.55, 707
1094.3, 706.515
1105.9, 705
1109.31, 704.655
1114.62, 703.964
1116.8, 703.68
1119.86, 703.126
1120.45, 703
1128.59, 701.46
1130.69, 701
1136.6, 699.804
1140.35, 699
1147.15, 697.628
1150.1, 697
1152.34, 696.587
1158.74, 695
1164.46, 693.516
1180.87, 693.158
1199.19, 693
1219.93, 692.821
1247.58, 692.53
1274.37, 693
1354.83, 694.411
1380.25, 693.892
1449.64, 693
1461.71, 693
1495.01, 693
1500.48, 693
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1516.31, 692.277
1637.28, 691
1692.86, 691
1719.06, 690.137
1781.17, 689.396
1807.13, 689
1816.05, 689
1826.74, 689
1846.47, 688.169
1868.81, 687.228
1874.47, 689
1874.47, 689
1875.79, 689.44
1880.49, 691
1880.54, 691
1881.86, 691.439
1886.54, 693
1891.23, 694.563
1892.54, 695
1893.8, 695.436
1893.84, 695.436
1898.54, 697
1899.79, 697.434
1899.84, 697.434
1904.54, 699
1905.79, 699.433
1905.84, 699.433
1910.54, 701
1911.78, 701.431
1911.83, 701.431
1916.54, 703
1917.78, 703.43
1917.83, 703.429
1922.54, 705
1923.77, 705.428
1923.82, 705.428
1928.54, 707
1929.77, 707.426
1929.82, 707.426
1934.54, 709
1935.76, 709.425
1935.82, 709.425
1940.54, 711
1941.76, 711.423
1941.81, 711.423
1946.54, 713
1947.76, 713.422
1947.81, 713.422
1952.54, 715
1953.76, 715.42
1953.8, 715.42
1958.54, 717
1959.76, 717.419
1959.8, 717.419
1964.54, 719
1965.76, 719.417
1965.79, 719.417
1970.54, 721
1971.76, 721.416
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1971.79, 721.416
1976.54, 723
1977.76, 723.414
1977.79, 723.414
1982.54, 725
1987.31, 726.589
1988.52, 727
1988.54, 727
1993.32, 728.59
1994.52, 729
1994.54, 729
1995.75, 729.41
1995.77, 729.41
2000.55, 731
2001.74, 731.408
2001.77, 731.408
2006.55, 733
2007.74, 733.406
2007.77, 733.406
2012.55, 735
2013.73, 735.405
2013.76, 735.405
2018.55, 737
2019.73, 737.403
2019.76, 737.403
2024.55, 739
2025.72, 739.402
2025.75, 739.402
2030.55, 741
2031.73, 741.4
2036.53, 743
2041.91, 744.8
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Material Boundary

1457.67, 891
1495.01, 891
1616.33, 891
1858.87, 891
2127.47, 891
2141.81, 891
2181.65, 891
2195.59, 891
2234.57, 891
2475.13, 891
2486.56, 891
2956.54, 891
3093.33, 890.755
3324.02, 890.343
3501.89, 889.208
3555.79, 889
3608.11, 887.004
3660.51, 885.004
3710.91, 883.01
3711.85, 882.919
3731.43, 881.023
3735.61, 880.625
3741.94, 880.022
3742.25, 879.993
3742.58, 879.961
3752.81, 878.988
3762.96, 878.022
3773.92, 876.98
3783.98, 876.022
3795.35, 874.94
3804.99, 874.022
3816.83, 872.896
3826.02, 872.022
3838.05, 870.897
3847.04, 870.057
3861.26, 866.502
3886.68, 860.149
3906.63, 855.161
3926.68, 850.149
3942.07, 846.303
4033.69, 823.397
4146.07, 795.303
4306.68, 755.149
4332.29, 748.731
4346, 745.303
4352.73, 743.621
4354.12, 743.273
426.87, 740.119
442.157, 743.94
449.793, 745.849
450.157, 745.94
450.483, 746.022
454.153, 746.94
458.147, 747.94
461.473, 748.773
466.139, 749.94
473.455, 751.767
474.149, 751.941
474.848, 752.114

40/61

Tuesday, January 26, 2021A-A_final_north_LT



482.148, 753.94
486.653, 755.067
490.114, 755.94
493.637, 756.814
498.139, 757.94
501.644, 758.823
506.113, 759.94
513.419, 761.762
514.14, 761.94
514.848, 762.119
522.12, 763.94
525.743, 764.846
530.121, 765.94
538.115, 767.936
538.372, 768
538.376, 768
546.137, 769.94
553.397, 771.755
554.133, 771.94
554.87, 772.124
562.119, 773.94
566.015, 774.914
570.12, 775.94
574.042, 776.921
578.12, 777.94
582.069, 778.927
586.121, 779.94
593.377, 781.753
594.14, 781.941
594.889, 782.13
602.147, 783.941
606.193, 784.952
610.147, 785.94
614.23, 786.961
618.147, 787.94
622.259, 788.971
626.137, 789.94
633.346, 791.743
634.137, 791.94
634.937, 792.14
642.137, 793.94
645.894, 794.88
650.148, 795.941
654.413, 797.007
658.147, 797.94
662.44, 799.016
666.137, 799.94
673.312, 801.732
674.148, 801.941
674.99, 802.151
674.997, 802.153
682.148, 803.94
685.634, 804.812
690.148, 805.94
693.601, 806.804
698.148, 807.94
702.721, 809.084
706.148, 809.94
713.263, 811.719
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713.271, 811.721
714.148, 811.94
715.036, 812.162
715.044, 812.164
722.148, 813.94
726.812, 815.109
730.137, 815.94
734.845, 817.117
738.137, 817.94
742.878, 819.125
746.137, 819.94
753.204, 821.707
753.211, 821.709
754.137, 821.94
755.071, 822.174
755.079, 822.176
762.137, 823.94
766.923, 825.137
770.137, 825.94
777.722, 827.837
777.725, 827.837
778.137, 827.94
778.797, 828.105
786.137, 829.94
793.153, 831.694
793.161, 831.696
794.137, 831.94
795.126, 832.187
802.137, 833.94
808.474, 835.525
810.137, 835.94
811.847, 836.368
818.137, 837.94
819.879, 838.376
826.137, 839.94
833.077, 841.675
834.137, 841.94
835.239, 842.216
842.137, 843.94
849.204, 845.707
850.137, 845.94
851.109, 846.183
858.137, 847.94
859.153, 848.194
866.137, 849.94
867.198, 850.205
874.137, 851.94
881.031, 853.664
882.137, 853.94
883.293, 854.229
884.182, 854.452
890.137, 855.94
895.898, 857.381
898.137, 857.94
904.884, 859.627
906.137, 859.94
912.782, 861.602
914.137, 861.94
915.557, 862.295
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Material Boundary

922.137, 863.94
923.565, 864.297
930.137, 865.94
936.197, 867.455
938.137, 867.94
944.598, 869.556
945.218, 869.71
945.978, 869.9
946.137, 869.94
948.322, 870.486
949.797, 870.855
950.928, 871.138
951.605, 871.307
954.137, 871.94
958.68, 873.076
960.273, 873.474
962.137, 873.94
964.95, 874.643
970.137, 875.94
973.979, 876.901
978.137, 877.94
982.81, 879.109
986.137, 879.94
987.237, 880.215
989.094, 880.68
989.211, 880.709
990.456, 881.02
994.137, 881.94
999.063, 883.172
999.18, 883.201
1001.04, 883.665
1002.14, 883.94
1002.26, 883.971
1002.58, 884.05
1002.6, 884.057
1002.97, 884.148
1010.14, 885.94
1016.36, 887.497
1018.14, 887.94
1024.43, 889.513
1026.14, 889.94
1031.96, 891.396
1031.97, 891.399
1034.14, 891.94
1036.46, 892.522
1036.48, 892.525
1042.14, 893.94
1043.71, 894.333
1050.14, 895.94
1051.64, 896.316
1058.14, 897.94
1064.77, 899.599
1066.14, 899.94
1071.47, 901.274
1071.49, 901.277
1074.14, 901.94
1077.03, 902.663
1077.04, 902.666
1082.14, 903.94
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1088.99, 905.655
1090.14, 905.94
1097.07, 907.674
1098.14, 907.94
1105.15, 909.693
1106.14, 909.94
1110.74, 911.092
1110.76, 911.095
1114.28, 911.976
1131.82, 913.729
1134.42, 913.99
1142.14, 914.761
1154.42, 915.99
1162.14, 916.761
1174.42, 917.99
1192.55, 919.803
1194.42, 919.99
1197.67, 920.315
1201.24, 920.626
1212.17, 921.569
1219.87, 922
1223.74, 922
1239.2, 922
1244.03, 922
1247.67, 922
1263.85, 920.661
1271.47, 919.993
1275.9, 919.64
1278.62, 919.472
1298.9, 917.994
1308.25, 917.25
1313.96, 916.898
1326.36, 915.994
1340.59, 914.861
1349.3, 914.323
1353.81, 913.994
1372.94, 912.471
1380.52, 911.987
1386.1, 910.794
1389.4, 909.977
1389.4, 909.977
1389.54, 909.941
1389.58, 909.932
1397.61, 907.941
1397.74, 907.91
1405.68, 905.941
1405.89, 905.889
1413.75, 903.941
1414.75, 903.696
1414.75, 903.695
1421.83, 901.941
1428.43, 900.306
1428.43, 900.305
1429.9, 899.941
1430.35, 899.828
1437.97, 897.941
1438.5, 897.809
1446.04, 895.941
1446.65, 895.791
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1454.11, 893.941
1456.13, 893.442
1456.13, 893.441
1457.91, 893
1495.01, 893
1616.33, 893
1858.87, 893
2127.47, 893
2141.81, 893
2181.65, 893
2195.59, 893
2234.57, 893
2475.13, 893
2486.56, 893
2956.54, 893
3093.33, 892.755
3324.03, 892.343
3501.9, 891.208
3555.83, 891
3608.19, 889.002
3660.59, 887.002
3711.05, 885.006
3712.04, 884.91
3731.62, 883.014
3735.8, 882.616
3742.13, 882.013
3742.44, 881.984
3742.77, 881.952
3753, 880.979
3763.15, 880.013
3774.11, 878.971
3784.17, 878.013
3795.54, 876.931
3805.18, 876.013
3817.02, 874.887
3826.2, 874.013
3838.24, 872.889
3847.38, 872.034
3861.75, 868.443
3887.16, 862.09
3907.12, 857.102
3927.17, 852.09
3942.55, 848.243
4034.18, 825.338
4146.55, 797.243
4307.17, 757.09
4332.78, 750.671
4346.49, 747.243
4353.22, 745.561
4353.3, 745.541
4360.73, 743.124
426.201, 740.106
442.121, 744.086
449.756, 745.995
450.121, 746.086
450.446, 746.167
454.117, 747.086
458.111, 748.086
461.436, 748.919
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466.102, 750.086
473.419, 751.912
474.113, 752.086
474.811, 752.26
482.112, 754.086
486.617, 755.213
490.077, 756.086
493.601, 756.959
498.102, 758.085
501.607, 758.968
506.077, 760.086
513.383, 761.907
514.104, 762.086
514.812, 762.264
522.084, 764.086
525.707, 764.991
530.085, 766.086
538.079, 768.081
538.353, 768.15
538.357, 768.15
546.101, 770.086
553.36, 771.901
554.096, 772.086
554.833, 772.27
562.083, 774.086
565.979, 775.06
570.084, 776.086
574.006, 777.066
578.084, 778.086
582.033, 779.073
586.085, 780.086
593.341, 781.898
594.104, 782.086
594.853, 782.275
602.111, 784.086
606.157, 785.097
610.11, 786.086
614.194, 787.107
618.11, 788.086
622.223, 789.116
626.101, 790.086
633.31, 791.888
634.101, 792.086
634.901, 792.286
642.101, 794.086
645.858, 795.025
650.112, 796.086
654.377, 797.152
658.111, 798.086
662.404, 799.162
666.101, 800.086
673.276, 801.878
674.112, 802.086
674.953, 802.296
674.961, 802.298
682.111, 804.086
685.598, 804.957
690.111, 806.086
693.564, 806.949

46/61

Tuesday, January 26, 2021A-A_final_north_LT



698.111, 808.086
702.685, 809.229
706.111, 810.086
713.227, 811.865
713.234, 811.867
714.111, 812.086
714.999, 812.308
715.007, 812.31
722.112, 814.086
726.775, 815.254
730.101, 816.086
734.809, 817.263
738.101, 818.086
742.842, 819.271
746.101, 820.086
753.167, 821.852
753.175, 821.854
754.101, 822.086
755.035, 822.319
755.043, 822.321
762.101, 824.086
766.886, 825.282
770.101, 826.086
777.704, 827.987
777.707, 827.987
778.101, 828.086
778.761, 828.251
786.101, 830.086
793.117, 831.84
793.125, 831.842
794.101, 832.086
795.089, 832.333
802.101, 834.086
808.438, 835.67
810.101, 836.086
811.81, 836.513
818.101, 838.086
819.843, 838.521
826.101, 840.086
833.041, 841.821
834.101, 842.086
835.202, 842.361
842.101, 844.086
849.167, 845.852
850.101, 846.086
851.073, 846.329
858.101, 848.086
859.116, 848.34
866.101, 850.086
867.161, 850.351
874.101, 852.086
880.995, 853.809
882.101, 854.086
883.256, 854.375
884.146, 854.597
890.101, 856.086
895.862, 857.526
898.101, 858.086
904.848, 859.773
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Material Boundary

906.101, 860.086
912.746, 861.747
914.101, 862.086
915.521, 862.441
922.101, 864.086
923.528, 864.443
930.101, 866.086
936.16, 867.601
938.101, 868.086
944.562, 869.701
945.181, 869.856
945.941, 870.046
946.101, 870.086
948.285, 870.632
949.761, 871.001
950.891, 871.283
951.569, 871.453
954.101, 872.086
958.644, 873.222
960.237, 873.62
962.101, 874.086
964.913, 874.789
970.101, 876.086
973.942, 877.046
978.101, 878.086
982.774, 879.254
986.101, 880.086
987.201, 880.361
989.058, 880.825
989.174, 880.854
990.419, 881.165
994.101, 882.086
999.027, 883.317
999.144, 883.347
1001, 883.811
1002.1, 884.086
1002.22, 884.117
1002.54, 884.195
1002.57, 884.202
1002.93, 884.294
1010.1, 886.086
1016.33, 887.642
1018.1, 888.086
1024.39, 889.659
1026.1, 890.086
1031.92, 891.541
1031.94, 891.544
1034.1, 892.086
1036.43, 892.667
1036.44, 892.671
1042.1, 894.086
1043.67, 894.478
1050.1, 896.086
1051.6, 896.461
1058.1, 898.086
1064.74, 899.745
1066.1, 900.086
1071.43, 901.419
1071.45, 901.423
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1074.1, 902.086
1076.99, 902.808
1077.01, 902.812
1082.1, 904.086
1088.96, 905.8
1090.1, 906.086
1097.03, 907.819
1098.1, 908.086
1105.11, 909.839
1106.1, 910.086
1110.71, 911.237
1110.72, 911.241
1114.25, 912.124
1131.8, 913.879
1134.41, 914.139
1142.12, 914.911
1154.41, 916.139
1162.12, 916.911
1174.41, 918.139
1192.53, 919.952
1194.41, 920.139
1197.66, 920.465
1201.22, 920.776
1212.16, 921.718
1219.87, 922.15
1223.74, 922.15
1239.2, 922.15
1244.03, 922.15
1247.67, 922.15
1263.87, 920.811
1271.48, 920.143
1275.91, 919.79
1278.63, 919.622
1298.92, 918.144
1308.26, 917.4
1313.97, 917.047
1326.37, 916.144
1340.6, 915.011
1349.31, 914.473
1353.82, 914.144
1372.95, 912.621
1380.54, 912.136
1386.13, 910.94
1389.43, 910.122
1389.43, 910.122
1389.57, 910.087
1389.61, 910.077
1397.65, 908.087
1397.77, 908.056
1405.72, 906.087
1405.93, 906.034
1413.79, 904.087
1414.78, 903.841
1414.79, 903.84
1421.86, 902.087
1428.46, 900.451
1428.47, 900.45
1429.93, 900.087
1430.39, 899.974
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1438.01, 898.087
1438.54, 897.955
1446.08, 896.087
1446.69, 895.936
1454.15, 894.087
1456.17, 893.588
1456.17, 893.587
1457.93, 893.15
1495.01, 893.15
1616.33, 893.15
1858.87, 893.15
2127.47, 893.15
2141.81, 893.15
2181.65, 893.15
2195.59, 893.15
2234.57, 893.15
2475.13, 893.15
2486.56, 893.15
2956.54, 893.15
3093.33, 892.905
3324.03, 892.493
3501.9, 891.358
3555.84, 891.15
3608.19, 889.152
3660.59, 887.152
3711.06, 885.155
3712.05, 885.059
3731.64, 883.163
3735.81, 882.765
3742.15, 882.163
3742.45, 882.134
3742.79, 882.102
3753.01, 881.129
3763.16, 880.163
3774.12, 879.12
3784.18, 878.163
3795.56, 877.08
3805.2, 876.163
3817.03, 875.037
3826.22, 874.163
3838.25, 873.038
3847.41, 872.183
3861.79, 868.588
3887.2, 862.235
3907.15, 857.247
3927.2, 852.235
3942.59, 848.389
4034.21, 825.483
4146.59, 797.389
4307.21, 757.235
4332.82, 750.816
4346.52, 747.389
4353.25, 745.706
4353.34, 745.686
4361.26, 743.112
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Material Boundary

4442.27, 740.935
4456.92, 738
4464.31, 736.526
4464.44, 736.5
4466.94, 736

Material Boundary

4466.94, 736
4476.94, 734
4481.87, 733
4481.94, 733
4481.94, 733
4486.94, 732

Scenario-based Entities

Type Coordinates (x,y) Static
-9e-16, 723.896
0.809461, 723.908
1.15168, 723.913
1.45658, 723.917
1.93345, 723.924
4.30816, 723.96
12.6281, 724.084
24.2881, 724.257
113.381, 725.584
150.125, 726.131
251.754, 727.644
262.684, 727.807
264.857, 727.839
267.412, 727.877
267.74, 727.882
267.83, 727.883
268.093, 727.885
268.368, 727.882
269.061, 727.877
272.624, 727.847
281.529, 727.773
284.508, 727.748
284.959, 727.743
286.557, 727.708
289.734, 727.637
295.936, 727.498
301.316, 727.378
309.904, 727.186
313.768, 727.1
314.73, 727
317.794, 727
322.428, 727
327.892, 727
334.438, 727
352.838, 735.003
356.385, 735.013
366.425, 735.2
372.719, 735.318
379.181, 735.415
391.383, 735.573
399.078, 735.005
407.323, 734.789
412.029, 734.347
439.628, 735.289

Wadsworth Till

Assigned to:
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488.131, 719.138
522.779, 707.602
608.698, 679
618.307, 679
629.067, 679.262
642.777, 679.595
647.559, 679.711
660.405, 680.023
675.999, 680.402
689.108, 680.721
700.659, 681.002
711.292, 681.261
721.531, 681.51
724.458, 681.581
731.21, 681.745
742.989, 682.032
746.542, 682.118
760.228, 682.452
768.453, 682.652
775.361, 682.481
785.608, 682.229
792.858, 682.05
834.445, 681.025
836.108, 681
839.229, 681
842.442, 681
846.403, 681
851.249, 681
853.768, 681
858.565, 681
861.768, 681
864.838, 681
868.722, 681
876.123, 681
879.684, 681
882.824, 681
885.634, 681
888.824, 680.784
905.654, 679.642
913.684, 679.098
914.27, 679.058
916.598, 679.003
918.712, 678.951
920.654, 678.998
921.208, 679.012
921.899, 679.03
923.072, 679.061
924.878, 679.141
925.393, 679.164
926.99, 679.234
928.274, 679.291
929.213, 679.332
930.561, 679.392
932.042, 679.457
934.813, 679.981
940.841, 680.61
945.459, 681.092
948.634, 682.055
953.372, 683.186
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Water Table

964.682, 686.266
968.611, 687.32
970.51, 687.807
973.537, 688.568
983.137, 690.678
992.201, 692.586
995.001, 693.111
1005.88, 695.316
1015.48, 697.262
1026.16, 698.595
1029.95, 699.071
1037.13, 700.174
1049.53, 700.993
1053.89, 701.352
1060.67, 701.77
1068.84, 701.86
1069.64, 701.862
1072.74, 701.68
1077.4, 701.408
1085.39, 700.951
1093.76, 700.535
1103.93, 699.206
1105.21, 699.039
1108.51, 698.705
1108.62, 698.694
1115.88, 697.749
1119.27, 697.117
1126.35, 695.778
1134.85, 694.035
1143.12, 692.32
1144.75, 691.993
1145.42, 691.857
1146.43, 691.649
1147.98, 691.316
1148.3, 691.248
1149.18, 691.068
1151.08, 690.719
1156.36, 689.409
1157.27, 689.184
1163.63, 687.532
1180.77, 687.159
1199.14, 687
1219.87, 686.821
1247.6, 686.53
1274.47, 687.001
1354.82, 688.409
1380.15, 687.893
1449.6, 687
1461.71, 687
1495.01, 687
1500.34, 687
1516.14, 686.278
1637.24, 685
1692.76, 685
1718.93, 684.138
1781.09, 683.397
1807.08, 683
1816.05, 683
1826.62, 683
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1845.4, 682.209
1854.88, 679
1862.97, 679
1893.13, 688.871
1989.22, 720.9
2041.9, 738.472
2194.18, 687.752
2229.99, 688.38
2366.91, 690.776
2388.53, 690.405
2447.68, 689.392
2475.13, 688.921
2503.25, 688.435
2521.93, 688.112
2580.04, 689.12
2600.94, 689.482
2620.01, 689.813
2676.93, 690.8
2698.09, 690.434
2754.87, 689.452
2812.87, 688.448
2824.98, 688.239
2831.93, 688.119
2850.97, 688.449
2908.97, 689.455
2965.99, 690.443
2986.93, 690.807
3007.8, 690.446
3064.92, 689.458
3122.98, 688.453
3141.93, 688.125
3160.82, 688.453
3218.92, 689.461
3276.19, 690.454
3296.93, 690.814
3317.6, 690.456
3374.97, 689.464
3433.13, 688.457
3451.93, 688.132
3470.67, 688.457
3501.92, 688.999
3529.71, 689.545
3555.9, 690.059
3593.11, 690.795
3608.3, 691.095
3613.84, 691.204
3660.7, 690.618
3690.85, 690.24
3711.25, 689.984
3731.91, 689.696
3737.4, 689.624
3756.29, 689.378
3778.84, 689.083
3829.56, 690.08
3847.89, 690.44
3856.6, 690.594
3876.52, 690.946
3891.68, 691.214
3937.75, 692.028
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3943.28, 691.934
3967.79, 691.516
4028.7, 690.475
4075.88, 689.669
4092.79, 689.38
4147.28, 690.336
4166.21, 690.668
4214.57, 691.517
4293.87, 717.935
4347.22, 735.704
4355, 738.297
4369.59, 738.142
4375.46, 736.173
4379.34, 734.899
4386.69, 734.881
4390.98, 734.901
4397.07, 736.947
4400, 737.917
4410.58, 738.104
4428.73, 738.546
4430.97, 738.097
4441.29, 736.032
4446.59, 734.97
4455.94, 733.097
4460.99, 732.09
4463.46, 731.597
4465.14, 731.261
4465.96, 731.097
4472.68, 729.754
4475.95, 729.1
4478.43, 728.588
4481.38, 728
4481.45, 728
4483.36, 727.618
4485.96, 727.097
4490.7, 726.149
4495.96, 725.097
4497.12, 724.865
4498.46, 724.597
4499.81, 724.327
4500.96, 724.097
4503.69, 723.551
4505.51, 723.187
4506.46, 722.809
4508.48, 722
4513.9, 722
4516.95, 722
4519.28, 721.534
4521.95, 721
4656.84, 721
4685.73, 721
4711.04, 721
4713.3, 721.452
4716.04, 722
4718.38, 722
4724.51, 722
4726.29, 722.711
4727.48, 723.187
4728.79, 723.45
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4732.03, 724.097
4732.91, 724.274
4734.53, 724.597
4735.41, 724.773
4737.03, 725.097
4740.55, 725.801
4747.03, 727.097
4748.79, 727.448
4752.03, 728.097
4753.78, 728.448
4757.03, 729.097
4760.53, 729.797
4763.5, 730.39
4767.03, 731.097
4767.91, 731.272
4769.54, 731.598
4771.42, 731.978
4774.43, 732.582
4776.5, 733
4776.53, 733
4784.64, 734.61
4786.11, 734.902
4786.67, 735.014
4787.93, 735.263
4795.37, 736.738
4795.62, 736.787
4796.96, 737.054
5009.05, 737.054

435.797, 740.289
443.602, 740.289
447.47, 739
450.033, 738.146
453.47, 737
454.639, 736.61
456.913, 735.853
459.474, 735
462.023, 734.151
465.481, 733
465.482, 733
470.568, 731.307
477.496, 729
480.031, 728.156
483.505, 727
486.035, 726.158
489.513, 725
493.701, 723.607
495.524, 723
499.16, 721.79
507.535, 719
509.344, 718.398
513.543, 717
515.347, 716.4
519.551, 715
521.35, 714.401
525.559, 713
529.162, 711.807
537.749, 709
539.827, 708.301

Low Permeable 
Earth Liner

Bottom Liner 
Critical 
Interface - 
Base and 
Sideslopes

LCS Granular 
Drainage Layer

Assigned to:
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543.591, 707
545.694, 706.3
549.599, 705
551.706, 704.298
555.606, 703
560.534, 701.359
567.615, 699
570.071, 698.182
573.623, 697
577.692, 695.645
579.631, 695
583.706, 693.643
583.706, 693.643
585.639, 693
594.551, 690.033
597.655, 689
599.571, 688.362
603.662, 687
608.129, 685.513
609.67, 685
618.233, 685
628.127, 685.241
628.175, 685.242
700.514, 687
768.454, 688.654
835.534, 687
874.622, 687
885.02, 687
885.837, 687
914.501, 685.056
914.512, 685.056
916.783, 685
918.713, 684.952
920.67, 685
922.861, 685.058
931.35, 685.433
933.943, 685.923
944.266, 687
947.065, 687.849
951.886, 689
965.137, 692.608
966.644, 693
967.06, 693.116
971.617, 694.286
974.456, 694.923
974.842, 695
982.543, 696.691
984.141, 697
990.827, 698.433
993.853, 699
1011.96, 702.672
1013.62, 703
1014.48, 703.184
1029.03, 705
1036.48, 706.144
1049.43, 707
1054.51, 707.425
1060.93, 707.795
1067.29, 707.858

57/61

Tuesday, January 26, 2021A-A_final_north_LT



Piezoline

1069.81, 707.862
1084.55, 707
1094.3, 706.515
1105.9, 705
1109.31, 704.655
1114.62, 703.964
1116.8, 703.68
1119.86, 703.126
1120.45, 703
1128.59, 701.46
1130.69, 701
1136.6, 699.804
1140.35, 699
1147.15, 697.628
1150.1, 697
1152.34, 696.587
1158.74, 695
1164.46, 693.516
1180.87, 693.158
1199.19, 693
1219.93, 692.821
1247.58, 692.53
1274.37, 693
1354.83, 694.411
1380.25, 693.892
1449.64, 693
1461.71, 693
1495.01, 693
1500.48, 693
1516.31, 692.277
1637.28, 691
1692.86, 691
1719.06, 690.137
1781.17, 689.396
1807.13, 689
1816.05, 689
1826.74, 689
1846.47, 688.169
1846.65, 688.162
1850.41, 686.948
1855.35, 685.225
1856.02, 685
1856.55, 685
1858.87, 685
1861.85, 685
1868.81, 687.228
1874.47, 689
1874.47, 689
1875.79, 689.44
1880.49, 691
1880.54, 691
1881.86, 691.439
1886.54, 693
1891.23, 694.563
1892.54, 695
1893.8, 695.436
1893.84, 695.436
1898.54, 697
1899.79, 697.434
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Piezoline
1899.84, 697.434
1904.54, 699
1905.79, 699.433
1905.84, 699.433
1910.54, 701
1911.78, 701.431
1911.83, 701.431
1916.54, 703
1917.78, 703.43
1917.83, 703.429
1922.54, 705
1923.77, 705.428
1923.82, 705.428
1928.54, 707
1929.77, 707.426
1929.82, 707.426
1934.54, 709
1935.76, 709.425
1935.82, 709.425
1940.54, 711
1941.76, 711.423
1941.81, 711.423
1946.54, 713
1947.76, 713.422
1947.81, 713.422
1952.54, 715
1953.76, 715.42
1953.8, 715.42
1958.54, 717
1959.76, 717.419
1959.8, 717.419
1964.54, 719
1965.76, 719.417
1965.79, 719.417
1970.54, 721
1971.76, 721.416
1971.79, 721.416
1976.54, 723
1977.76, 723.414
1977.79, 723.414
1982.54, 725
1987.31, 726.589
1988.52, 727
1988.54, 727
1993.32, 728.59
1994.52, 729
1994.54, 729
1995.75, 729.41
1995.77, 729.41
2000.55, 731
2001.74, 731.408
2001.77, 731.408
2006.55, 733
2007.74, 733.406
2007.77, 733.406
2012.55, 735
2013.73, 735.405
2013.76, 735.405
2018.55, 737

59/61

Tuesday, January 26, 2021A-A_final_north_LT



2019.73, 737.403
2019.76, 737.403
2024.55, 739
2025.72, 739.402
2025.75, 739.402
2030.55, 741
2031.73, 741.4
2036.53, 743
2041.91, 744.8
2060.85, 738.545
2075.51, 733.686
2122.09, 718.246
2127.47, 716.441
2149.16, 709.179
2175.38, 700.392
2176.55, 700
2195.21, 693.791
2195.27, 693.772
2195.49, 693.776
2195.5, 693.776
2195.59, 693.778
2208.3, 694
2235.83, 694.482
2276.51, 695.194
2295.76, 695.531
2313.04, 695.833
2322.59, 696
2366.91, 696.776
2387.58, 696.422
2475.13, 694.921
2521.93, 694.112
2580.01, 695.119
2599.02, 695.449
2655.66, 696.431
2676.93, 696.8
2698.12, 696.433
2756.78, 695.419
2775.37, 695.097
2824.98, 694.239
2831.93, 694.119
2870.81, 694.793
2896.34, 695.236
2908.97, 695.455
2965.96, 696.443
2986.93, 696.807
3005.86, 696.479
3026.7, 696.119
3084.07, 695.126
3141.93, 694.125
3160.86, 694.454
3218.92, 695.461
3276.16, 696.453
3296.93, 696.814
3315.7, 696.489
3373.9, 695.482
3431.21, 694.491
3451.93, 694.132
3472.59, 694.49
3501.92, 694.999
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3532.41, 695.598
3555.9, 696.059
3592.57, 696.784
3608.3, 697.095
3613.84, 697.204
3660.7, 696.618
3690.91, 696.239
3711.25, 695.984
3731.91, 695.696
3736.97, 695.63
3774.17, 695.144
3778.84, 695.083
3829.52, 696.079
3847.89, 696.44
3856.62, 696.594
3891.54, 697.211
3937.75, 698.028
3943.28, 697.934
3967.87, 697.514
4028.8, 696.473
4092.79, 695.38
4147.28, 696.336
4168.34, 696.706
4213.55, 697.499
4302.23, 727.041
4347.22, 741.988
4350.55, 743.096
4352.88, 743.177
4354.12, 743.273
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SLOPE STABILITY 
SECTION B-B' – HORIZONTAL EXPANSION (WEST SLOPE) 

GLOBAL LINER STABILITY ANALYSIS 

COMPLETE BUILD-OUT / FINAL LANDFORM 
BLOCK ANALYSIS OF LINER SYSTEM  

(TRANSLATIONAL SLOPE FAILURE) 



1.7901.7901.7901.790

1 1W W

Method: Bishop simplified
Factor of Safety: 1.790
Axis Location: 552.908, 1456.838
Left Slip Surface Endpoint: 379.758, 751.413
Right Slip Surface Endpoint: 1013.358, 895.063

Zion Landfill Site 2 North Expansion: Section B-B' (West Side)
Complete Buildout / Global Liner Stability
NonCircular - Liner Block Search 
Short Term / Seismic Conditions 

  0.0461

Phi 
(deg)

Cohesion 
(psf)

Sat. Unit Weight 
(lbs/ft3)

Unit Weight 
(lbs/ft3)

ColorMaterial Name

11.81465130.3121.5Final Cover Soils

21.90130.3121.5Final Cover Critical Interface

3307575Expansion Waste Fill

300130126LCS Granular Drainage Layer

14.945134.1128.2
Bottom Liner Critical Interface - Base 

and Sideslopes

11.81465134.1128.2Low Permeable Earth Liner

11.81465137.8136.6Wadsworth Till
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Slide Analysis Information

B-B_final_west_ST

Project Summary
File Name: B-B_final_west_ST.slmd
Slide Modeler Version: 9.006
Compute Time: 00h:10m:02.182s
Project Title: SLIDE - An Interactive Slope Stability Program
Date Created: 1/30/2020, 11:59:15 AM

General Settings
Units of Measurement: Imperial Units
Time Units: days
Permeability Units: feet/second
Data Output: Standard
Failure Direction: Right to Left

Analysis Options
Slices Type: Vertical

Analysis Methods Used
Bishop simplified
GLE/Morgenstern-Price with interslice force function 
(Half Sine)
Janbu corrected
Spencer

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes
Create Interslice boundaries at intersections with water 
tables and piezos:

Yes

Initial trial value of FS: 1
Steffensen Iteration: Yes

Groundwater Analysis



Groundwater Method: Water Surfaces
Pore Fluid Unit Weight [lbs/ft3]: 62.4
Use negative pore pressure cutoff: Yes
Maximum negative pore pressure [psf]: 0
Advanced Groundwater Method: None

Random Numbers
Pseudo-random Seed: 10116
Random Number Generation Method: Park and Miller v.3

Surface Options
Surface Type: Non-Circular Block Search
Number of Surfaces: 5000
Multiple Groups: Disabled
Pseudo-Random Surfaces: Enabled
Convex Surfaces Only: Disabled
Left Projection Angle (Start Angle) [deg]: 135
Left Projection Angle (End Angle) [deg]: 135
Right Projection Angle (Start Angle) [deg]: 45
Right Projection Angle (End Angle) [deg]: 45
Minimum Elevation: Not Defined
Minimum Depth: Not Defined
Minimum Area: Not Defined
Minimum Weight: Not Defined

Seismic Loading
Advanced seismic analysis: No
Staged pseudostatic analysis: No
Seismic Load Coefficient (Horizontal): 0.0461

Materials
Final Cover Soils

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 1465
Friction Angle [deg] 11.8
Water Surface None
Ru Value 0
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Final Cover Critical Interface

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 0
Friction Angle [deg] 21.9
Water Surface None
Ru Value 0
Expansion Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 33
Water Surface None
Ru Value 0
LCS Granular Drainage Layer

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 126
Saturated Unit Weight [lbs/ft3] 130
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface Piezometric Line 1
Hu Value 1
Bottom Liner Critical Interface - Base and Sideslopes

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 45
Friction Angle [deg] 14.9
Water Surface Piezometric Line 1
Hu Value 1
Low Permeable Earth Liner

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 1465
Friction Angle [deg] 11.8
Water Surface Piezometric Line 1
Hu Value 1
Wadsworth Till

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 136.6
Saturated Unit Weight [lbs/ft3] 137.8
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Cohesion [psf] 1465
Friction Angle [deg] 11.8
Water Surface Water Table
Hu Value 1

Global Minimums
Method: bishop simplified

FS 1.789550
Axis Location: 552.908, 1456.838
Left Slip Surface Endpoint: 379.758, 751.413
Right Slip Surface Endpoint: 1013.358, 895.063
Resisting Moment: 1.41659e+09 lb-ft
Driving Moment: 7.91587e+08 lb-ft
Total Slice Area: 62740.3 ft2
Surface Horizontal Width: 633.6 ft
Surface Average Height: 99.0219 ft

Method: janbu corrected

FS 1.810390
Axis Location: 547.693, 1443.011
Left Slip Surface Endpoint: 379.805, 751.428
Right Slip Surface Endpoint: 1000.226, 893.750
Resisting Horizontal Force: 1.67674e+06 lb
Driving Horizontal Force: 926173 lb
Total Slice Area: 60701.8 ft2
Surface Horizontal Width: 620.422 ft
Surface Average Height: 97.8397 ft

Method: spencer

FS 1.891970
Axis Location: 570.371, 1494.094
Left Slip Surface Endpoint: 378.634, 751.050
Right Slip Surface Endpoint: 1049.764, 894.879
Resisting Moment: 1.58041e+09 lb-ft
Driving Moment: 8.35325e+08 lb-ft
Resisting Horizontal Force: 1.76466e+06 lb
Driving Horizontal Force: 932711 lb
Total Slice Area: 66629.2 ft2
Surface Horizontal Width: 671.13 ft
Surface Average Height: 99.2792 ft

Method: gle/morgenstern-price
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FS 1.898430
Axis Location: 571.731, 1493.884
Left Slip Surface Endpoint: 379.738, 751.407
Right Slip Surface Endpoint: 1050.517, 894.803
Resisting Moment: 1.5829e+09 lb-ft
Driving Moment: 8.33795e+08 lb-ft
Resisting Horizontal Force: 1.76511e+06 lb
Driving Horizontal Force: 929778 lb
Total Slice Area: 67403.1 ft2
Surface Horizontal Width: 670.779 ft
Surface Average Height: 100.485 ft

Global Minimum Coordinates
Method: bishop simplified

X Y
379.758 751.413
385.483 748.325
394.475 745.328
398.827 743.877
399.282 743.725
406.922 741.178
409.058 740.466
418.13 737.442
428.218 734.079
439.311 730.382
440.293 730.055
513.018 705.845
559.553 690.394
562.825 689.315
567.674 689.204
627.659 689.218
635.264 689.268
707.149 689.738
708.377 689.746
744.273 690.003
756.21 690.115
814.382 690.809
1013.36 895.063

Method: janbu corrected
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X Y
379.805 751.428
385.481 748.324
391.614 746.298
398.414 744.014
400.175 743.427
406.79 741.222
408.733 740.574
419.674 736.927
430.059 733.465
436.645 731.268
442.374 729.36
514.455 705.33
559.775 690.321
562.761 689.359
568.961 689.195
625.94 689.23
631.636 689.244
637.907 689.284
707.172 689.738
708.591 689.747
744.393 690.004
756.18 690.114
806.111 690.732
1000.23 893.75

Method: spencer

X Y
378.634 751.05
382.392 749.357
392.038 746.14
398.57 743.961
400.026 743.477
406.875 741.193
409.772 740.228
418.094 737.453
427.913 734.18
437.762 730.897
444.566 728.629
510.879 706.524
559.204 690.357
562.666 689.314
569.429 689.197
629.562 689.23
637.748 689.283
706.564 689.735
708.708 689.748
744.264 690.002
755.89 690.111
815.519 690.82
1049.76 894.879

Method: gle/morgenstern-price
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X Y
379.738 751.407
384.907 748.508
387.099 747.795
399.009 743.816
399.922 743.512
408.661 740.597
408.95 740.502
410.569 739.961
430.935 733.173
438.139 730.771
445.935 728.172
513.932 705.504
556.902 691.121
562.774 689.358
570.87 689.207
612.528 689.212
626.416 689.209
637.823 689.284
704.484 689.72
710.202 689.758
742.454 689.986
756.485 690.117
822.402 690.884
1050.52 894.803

Valid and Invalid Surfaces
Method: bishop simplified

Number of Valid Surfaces: 4778
Number of Invalid Surfaces: 227

Error Codes
Error Code -108 reported for 1 surface
Error Code -110 reported for 226 surfaces

Method: janbu corrected

Number of Valid Surfaces: 4778
Number of Invalid Surfaces: 226

Error Codes
Error Code -110 reported for 226 surfaces

Method: spencer

Number of Valid Surfaces: 4442
Number of Invalid Surfaces: 563

Error Codes
Error Code -108 reported for 50 surfaces
Error Code -110 reported for 226 surfaces
Error Code -111 reported for 287 surfaces
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Method: gle/morgenstern-price

Number of Valid Surfaces: 4092
Number of Invalid Surfaces: 912

Error Codes
Error Code -108 reported for 50 surfaces
Error Code -110 reported for 226 surfaces
Error Code -111 reported for 636 surfaces

Error Code Descriptions

The following errors were encountered during the computation:
-108 = Total driving moment or total driving force < 0.1. This is to limit the calculation of  
extremely high safety factors if the driving force is very small (0.1 is an arbitrary number).
-110 = The water table or a piezoline does not span the slip region for a given slip surface,  
when Water Surfaces is specified as the method of pore pressure calculation. If this error occurs,  
check that the water table or piezoline(s) span the appropriate soil cells.
-111 = safety factor equation did not converge

Entity Information
Block Search - thin layers

Shared Entities

Type Coordinates (x,y)
1705.77, 744.739
1691.94, 749.191
1688.75, 750.234
1683.79, 751.475
1649.72, 759.997
1550.33, 784.49
1517.24, 792.645
1498.17, 797.461
1487.03, 800.244
1336.39, 837.906
1312.53, 843.912
1289.79, 849.649
1268.54, 855.013
1248.67, 860.028
1228.73, 865.012
1188.81, 874.99
1149.18, 884.939
1148.86, 884.971
1148.57, 885
1148.54, 885.012
1143.27, 885.539
1138.57, 886
1128.02, 887.055
1123.25, 887.539
1118.57, 888
1107.98, 889.059
1098.56, 890
1087.91, 891.065
1078.56, 892
1067.84, 893.072
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1058.55, 894
1056.47, 894.208
1047.76, 895.079
1038.54, 896
1031.85, 896
1031.28, 896
1024.07, 896
1022.73, 896
1003.75, 894.103
1002.72, 894
1002.59, 893.986
983.533, 892.081
982.719, 892
963.529, 890.082
962.713, 890
943.526, 888.082
942.708, 888
923.523, 886.082
922.702, 886
913.109, 885.041
912.699, 885
912.114, 884.941
912.089, 884.939
877.133, 876.202
859.589, 871.816
841.214, 867.222
840.146, 866.956
822.141, 862.454
802.222, 857.474
781.387, 852.265
759.573, 846.811
736.709, 841.095
712.721, 835.098
685.108, 828.195
626.363, 813.508
564.036, 797.924
447.096, 768.701
412.275, 760
398.83, 756.64
397.597, 756.33
396.492, 756.054
395.41, 755.784
394.351, 755.519
393.315, 755.26
392.3, 755.007
391.307, 754.759
390.334, 754.516
390.102, 754.458
386.057, 753.446
369.041, 747.954
360.315, 745.046
360.041, 744.955
350.343, 744.956
350.039, 744.956
341.31, 747.867
341.038, 747.958
312.062, 748.539
311.035, 748.562
309.721, 749
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307.672, 749.682
306.716, 750
300.91, 751.933
300.708, 752
300.446, 752.087
294.699, 754
294.195, 754.168
288.69, 756
288.155, 756.178
282.681, 758
282.067, 758.204
276.673, 760
275.984, 760.229
270.664, 762
267.902, 762.919
259.888, 762.906
256.257, 762.904
253.546, 762
252.468, 761.641
247.546, 760
246.36, 759.605
241.546, 758
236.819, 756.424
235.546, 756
230.819, 754.424
229.546, 754
228.273, 753.576
223.546, 752
222.273, 751.576
217.546, 750
212.017, 748.157
205.774, 746.076
205.581, 746.012
205.411, 745.955
205.123, 745.859
204.822, 745.759
204.532, 745.662
204.114, 745.523
202.582, 745.012
202.37, 744.941
201.485, 744.646
201.379, 744.611
200.794, 744.416
200.126, 744.193
200.07, 744.175
199.416, 743.957
199.195, 743.883
197.758, 743.404
197.28, 743.245
196.972, 743.142
196.867, 743.107
195.97, 742.808
192.571, 741.675
180.393, 737.616
179.777, 737.41
179.104, 737.186
178.684, 737.046
177.683, 736.712
0, 735.281
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External Boundary

0, 330
2300, 329.864
2300, 738.23
2246.57, 739.067
2243.38, 739.234
2237.66, 739.488
2236.06, 739.552
2228.45, 739.866
2227.6, 739.905
2224.96, 740
2223.17, 740.005
2222.91, 740.007
2220.2, 740.014
2219.67, 740.014
2212.87, 740.232
2205.39, 740.356
2197.23, 740.483
2193.85, 740.574
2186.16, 740.695
2184.12, 740.751
2173.86, 743.268
2159.21, 746.831
2152.58, 748.429
2136.66, 752.288
2133.09, 753.144
2130.67, 753.722
2128.9, 754.137
2118.44, 756.605
2115.88, 757.214
2112.57, 758
2110.94, 758.385
2109.47, 758.729
2106.6, 759.395
2105.52, 759.642
2103.96, 760
2102.2, 760.402
2101.25, 760.619
2095.2, 762
2092.07, 762.714
2091.21, 762.906
2090.82, 762.992
2090.04, 763.165
2089.21, 763.348
2087.8, 763.655
2086.22, 764
2081.11, 764
2080.83, 764
2071.8, 762.725
2068.87, 762
2062.14, 760.334
2060.79, 760
2055.71, 758.743
2053.39, 758.173
2052.69, 758
2051.46, 757.69
2050.07, 757.348
2049.83, 757.288
2047.2, 756.637
2046.89, 756.56
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2020.89, 750.238
2018.62, 749.686
2006.76, 746.88
2004.23, 746.282
1997.83, 744.822
1995.37, 744.264
1991.58, 743.44
1989.28, 742.939
1986.9, 742.454
1984.74, 742.012
1983.22, 741.722
1982.37, 741.56
1981.18, 741.335
1980.18, 741.16
1978.26, 740.826
1976.28, 740.516
1975.78, 740.438
1973.88, 740.177
1973.61, 740.14
1971.91, 739.942
1971.78, 739.934
1971.67, 739.928
1970.03, 739.874
1969.97, 739.872
1966.4, 739.837
1962.15, 739.979
1962.12, 739.978
1960.65, 739.995
1960.65, 739.995
1960.64, 739.995
1958.84, 739.961
1958.8, 739.962
1955.97, 739.894
1955.8, 739.899
1952.02, 739.831
1947.2, 739.799
1942.5, 739.789
1940.44, 740
1939.92, 740.009
1935.35, 740.008
1934.96, 740.008
1930.81, 740.006
1930.4, 740.007
1927.26, 740.005
1923.77, 740.001
1923.7, 740.001
1923.26, 740
1923.21, 740
1920.59, 740.087
1917.66, 740.181
1916.72, 740.203
1915.68, 740.226
1898.08, 740.833
1892.28, 741.057
1847.51, 742
1841.58, 742.146
1841.29, 742.151
1840.84, 742.154
1840.05, 742.158
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1838.74, 742.163
1826.34, 742.37
1814.92, 742.579
1800.98, 742.614
1792.37, 742.721
1787.88, 742.786
1779.33, 742.929
1773.39, 742.943
1773.36, 742.944
1769.62, 743.777
1768.75, 744
1768.54, 744.035
1766.72, 744.351
1766.68, 744.366
1766.61, 744.388
1766.59, 744.396
1766.25, 744.508
1766.18, 744.534
1766.15, 744.543
1766.11, 744.554
1766.11, 744.557
1765.72, 744.685
1765.58, 744.732
1765.48, 744.767
1765.46, 744.772
1765.43, 744.781
1765.41, 744.79
1765.39, 744.795
1765.38, 744.799
1765.36, 744.806
1765.35, 744.809
1765.3, 744.824
1765.3, 744.826
1765.29, 744.828
1765.27, 744.835
1765.27, 744.837
1765.25, 744.842
1765.24, 744.845
1765.23, 744.848
1763.77, 745.335
1760.89, 745.278
1733.77, 744.737
1728.36, 742.936
1724.77, 741.738
1718.76, 741.738
1714.77, 741.738
1709.37, 743.539
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Material Boundary

371.139, 747.994
371.35, 747.924
371.563, 747.853
384.979, 743.38
385.911, 743.07
390.102, 741.672
392.178, 740.98
393.625, 740.498
395.889, 739.743
404.687, 736.81
418.13, 732.329
426.507, 729.536
447.096, 722.672
507.505, 702.534
563.515, 683.862
563.605, 683.831
563.976, 683.705
564.036, 683.685
564.179, 683.637
564.311, 683.592
564.361, 683.575
564.491, 683.575
564.857, 683.576
586.189, 683.61
626.363, 684
698.374, 684.674
703.436, 684.721
840.146, 686
1002.59, 687.5
1031.85, 687.778
1056.47, 688
1070.79, 688.133
1076.9, 688.19
1113.49, 688.53
1198.73, 689.322
1487.03, 692
1546.99, 692.557
1550.33, 693.668
1688.75, 739.809
1696.74, 742.47
1703.25, 744.639
1703.64, 744.772
1703.65, 744.774
1703.66, 744.776
1703.67, 744.781
369.041, 747.954
369.564, 747.963
371.299, 747.998
378.927, 748.15
379.447, 748.16
386.057, 748.292
386.203, 748.286
389.631, 748.157
390.102, 748
402.215, 743.962
403.086, 743.672
410.125, 741.325
412.226, 740.625
420.368, 737.91
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Material Boundary

432.54, 733.852
440.132, 731.322
447.096, 729
503.929, 710.053
539.503, 697.951
558.611, 691.762
558.865, 691.679
562.929, 690.36
564.036, 690.348
567.84, 690.349
591.835, 690.364
623.213, 690.364
626.363, 690.364
694.207, 690.807
696.794, 690.824
748.23, 691.161
758.969, 691.241
840.146, 692
840.75, 692.006
878.605, 692.355
1002.59, 693.5
1031.66, 693.776
1031.69, 693.776
1031.85, 693.778
1056.47, 694
1104.1, 694.443
1146.52, 694.837
1211.99, 695.445
1271.75, 696
1271.77, 696
1289.59, 696.166
1484.09, 698.02
1487.03, 698.047
1488.81, 698.064
1546.16, 698.605
1550.33, 699.993
1550.34, 699.997
1664.79, 738.147
1685.08, 744.911
1685.14, 744.929
1685.15, 744.933
1685.16, 744.935
1685.16, 744.936
1685.18, 744.943
1685.18, 744.943
1688.75, 745.08
1695.33, 744.948
1695.56, 744.943
1695.85, 744.937
1703.67, 744.781
1705.77, 744.739
386.057, 748.292
387.636, 748.688
389.31, 749.106
390.102, 749.304
391.02, 749.533
392.766, 749.97
394.551, 750.415
396.375, 750.871
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Material Boundary

398.239, 751.337
400.145, 751.813
402.095, 752.3
404.089, 752.798
406.128, 753.308
411.367, 754.619
447.096, 763.546
449.685, 764.193
564.036, 792.77
626.363, 808.356
792.922, 850
793.256, 850.084
800.923, 852
801.257, 852.084
808.924, 854
809.258, 854.084
816.925, 856
817.259, 856.084
824.926, 858
825.261, 858.084
832.927, 860
833.262, 860.084
840.146, 861.804
840.929, 862
841.263, 862.084
848.931, 864
849.265, 864.083
856.933, 866
857.267, 866.083
864.935, 868
865.269, 868.083
872.938, 870
873.27, 870.083
880.94, 872
881.272, 872.083
888.942, 874
889.273, 874.083
896.944, 876
897.274, 876.082
904.947, 878
905.275, 878.082
912.949, 880.002
913.77, 880.084
932.954, 882
933.767, 882.081
952.96, 884
953.77, 884.081
972.965, 886
973.774, 886.081
992.971, 888
993.788, 888.082
1002.59, 888.961
1012.97, 890
1015.9, 890
1031.85, 890.91
1032.05, 890.921
1048.3, 890
1056.47, 889.183
1057.55, 889.075
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1068.31, 888
1079.05, 886.926
1088.31, 886
1098.98, 884.933
1108.31, 884
1118.92, 882.939
1128.32, 882
1138.86, 880.946
1138.94, 880.946
1148.32, 880
1170.76, 874.561
1189.01, 870
1189.01, 870
1211.61, 864.353
1229.02, 860
1229.02, 860
1252.48, 854.135
1269.03, 850
1269.03, 850
1293.27, 843.94
1309.04, 840
1309.04, 840
1334.07, 833.743
1349.05, 830
1349.05, 830
1374.81, 823.56
1389.05, 820
1389.05, 820
1415.4, 813.414
1429.06, 810
1429.06, 810
1455.94, 803.282
1469.07, 800
1482.16, 796.729
1487.03, 795.51
1509.08, 790
1521.9, 786.796
1549.09, 780
1550.33, 779.69
1561.74, 776.837
1589.1, 770
1601.64, 766.866
1629.1, 760
1641.53, 756.892
1669.11, 749.997
1687.47, 745.402
1688.75, 745.08
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Material Boundary

386.057, 748.292
390.102, 746.943
398.905, 744.009
399.789, 743.714
406.969, 741.321
409.105, 740.609
417.384, 737.849
429.814, 733.705
437.565, 731.121
447.096, 727.943
513.062, 705.952
558.73, 690.668
562.767, 689.357
564.036, 689.344
567.392, 689.344
591.838, 689.36
626.363, 689.36
695.698, 689.813
697.254, 689.823
736.377, 690.079
748.109, 690.189
840.146, 691.05
877.729, 691.397
1002.59, 692.55
1030.76, 692.817
1031.85, 692.828
1033.44, 692.842
1033.47, 692.842
1056.47, 693.05
1104.66, 693.498
1147.07, 693.892
1212.44, 694.499
1487.03, 697.05
1532.11, 697.469
1546.04, 697.6
1546.32, 697.603
1550.33, 698.939
1653.01, 733.166
1688.75, 745.08
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Material Boundary

371.563, 747.853
386.035, 748.141
390.055, 746.801
398.858, 743.867
399.741, 743.572
406.921, 741.178
409.057, 740.466
417.336, 737.706
429.767, 733.562
437.517, 730.978
447.048, 727.801
513.014, 705.81
558.684, 690.525
562.742, 689.207
564.035, 689.194
567.392, 689.194
591.838, 689.21
626.364, 689.21
695.699, 689.663
697.255, 689.673
736.378, 689.929
748.11, 690.039
840.147, 690.9
877.73, 691.247
1002.59, 692.4
1030.76, 692.667
1031.85, 692.678
1033.44, 692.692
1033.47, 692.692
1056.47, 692.9
1104.66, 693.348
1147.07, 693.742
1212.44, 694.349
1487.04, 696.9
1532.11, 697.319
1546.04, 697.45
1546.34, 697.453
1550.38, 698.797
1653.06, 733.024
1688.78, 744.929
1695.55, 744.793
1703.25, 744.639
378.927, 748.15
386.841, 750.704
390.794, 751.693
391.025, 751.751
391.998, 751.994
392.991, 752.242
394.005, 752.495
395.042, 752.754
396.101, 753.019
397.183, 753.289
398.289, 753.566
399.521, 753.875
412.966, 757.235
447.787, 765.936
564.727, 795.159
627.055, 810.743
685.799, 825.43
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Material Boundary

713.413, 832.333
737.4, 838.33
760.264, 844.046
782.078, 849.5
802.913, 854.709
822.833, 859.689
840.838, 864.191
841.905, 864.458
860.28, 869.051
877.824, 873.437
912.579, 882.124
912.983, 882.164
913.393, 882.205
922.986, 883.164
923.806, 883.246
942.991, 885.164
943.81, 885.246
962.997, 887.164
963.813, 887.246
983.002, 889.164
983.816, 889.246
1002.87, 891.15
1003.01, 891.164
1004.04, 891.267
1022.87, 893.15
1024.07, 893.15
1031.28, 893.15
1031.85, 893.15
1038.4, 893.15
1047.48, 892.243
1056.19, 891.373
1058.27, 891.164
1067.55, 890.236
1078.27, 889.164
1087.62, 888.229
1098.28, 887.164
1107.69, 886.223
1118.28, 885.164
1122.97, 884.703
1127.74, 884.219
1138.29, 883.164
1142.99, 882.702
1147.94, 882.207
1147.97, 882.196
1148.58, 882.135
1148.69, 882.124
1188.12, 872.225
1228.04, 862.248
1247.98, 857.264
1267.84, 852.25
1289.09, 846.886
1311.83, 841.149
1335.69, 835.141
1486.34, 797.479
1497.47, 794.697
1516.55, 789.88
1549.65, 781.723
1649.04, 757.231
1683.09, 748.711
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1687.96, 747.493
1691.06, 746.481
1695.85, 744.937

Material Boundary

379.447, 748.16
386.882, 750.56
390.83, 751.547
391.061, 751.605
392.034, 751.848
393.027, 752.096
394.042, 752.35
395.078, 752.609
396.137, 752.873
397.22, 753.144
398.326, 753.42
399.558, 753.729
413.002, 757.089
447.823, 765.791
564.764, 795.013
627.091, 810.598
685.835, 825.284
713.449, 832.187
737.436, 838.184
760.301, 843.901
782.115, 849.354
802.949, 854.563
822.869, 859.544
840.874, 864.045
841.942, 864.312
860.317, 868.905
877.86, 873.291
912.605, 881.976
912.998, 882.015
913.408, 882.056
923, 883.015
923.821, 883.097
943.006, 885.015
943.825, 885.097
963.012, 887.015
963.828, 887.096
983.017, 889.015
983.831, 889.096
1002.88, 891.001
1003.02, 891.015
1004.05, 891.118
1022.87, 893
1024.07, 893
1031.28, 893
1031.85, 893
1038.39, 893
1047.46, 892.093
1056.17, 891.223
1058.26, 891.015
1067.54, 890.087
1078.26, 889.015
1087.61, 888.08
1098.26, 887.015
1107.68, 886.073
1118.27, 885.015
1122.95, 884.554
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1127.72, 884.07
1138.27, 883.015
1142.97, 882.553
1147.91, 882.06
1147.94, 882.048
1148.56, 881.986
1148.66, 881.976
1188.08, 872.08
1228, 862.102
1247.94, 857.118
1267.81, 852.104
1289.06, 846.74
1311.8, 841.003
1335.66, 834.996
1486.31, 797.334
1497.43, 794.552
1516.51, 789.734
1549.61, 781.577
1649, 757.085
1683.06, 748.565
1687.92, 747.349
1691.01, 746.338
1695.33, 744.948

Material Boundary
371.139, 747.994
371.299, 747.998

Scenario-based Entities

Type Coordinates (x,y) Seismic
-2.66e-14, 730.281
178.514, 731.719
180.265, 732.302
180.685, 732.443
181.358, 732.667
181.974, 732.872
194.152, 736.932
197.551, 738.064
198.448, 738.364
198.554, 738.399
198.861, 738.501
199.339, 738.661
200.776, 739.14
200.997, 739.213
201.651, 739.431
201.708, 739.45
202.375, 739.673
202.96, 739.868
203.066, 739.903
203.951, 740.198
204.163, 740.269
205.695, 740.779
206.113, 740.918
206.403, 741.015
206.704, 741.116
206.992, 741.211
207.162, 741.268
207.356, 741.333
213.598, 743.414
219.127, 745.257

Wadsworth Till

Assigned to:
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223.854, 746.832
225.127, 747.257
229.854, 748.832
231.127, 749.257
232.4, 749.681
237.127, 751.257
238.4, 751.681
243.127, 753.257
247.941, 754.861
249.127, 755.257
254.049, 756.897
255.127, 757.257
257.07, 757.904
259.897, 757.906
267.095, 757.918
269.085, 757.256
274.405, 755.485
275.094, 755.256
280.488, 753.46
281.102, 753.256
286.576, 751.434
287.111, 751.256
292.616, 749.424
293.12, 749.256
298.867, 747.343
299.129, 747.256
299.331, 747.189
305.137, 745.256
306.093, 744.938
308.139, 744.257
310.17, 743.58
311.956, 743.54
340.176, 742.974
349.223, 739.958
350.337, 739.956
360.847, 739.955
361.891, 740.301
370.6, 743.203
385.911, 743.07
390.102, 741.672
392.178, 740.98
393.625, 740.498
395.889, 739.743
404.687, 736.81
418.13, 732.329
426.507, 729.536
447.096, 722.672
507.505, 702.534
563.515, 683.862
563.605, 683.831
563.976, 683.705
564.036, 683.685
564.179, 683.637
564.311, 683.592
564.361, 683.575
564.491, 683.575
564.857, 683.576
586.189, 683.61
626.363, 684
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Water Table

698.374, 684.674
703.436, 684.721
840.146, 686
1002.59, 687.5
1031.85, 687.778
1056.47, 688
1070.79, 688.133
1076.9, 688.19
1113.49, 688.53
1198.73, 689.322
1487.03, 692
1546.99, 692.557
1550.33, 693.668
1688.75, 739.809
1689.03, 739.9
1704.21, 739.987
1707.78, 738.796
1713.96, 736.738
1718.76, 736.738
1725.58, 736.737
1729.95, 738.193
1734.63, 739.753
1760.99, 740.279
1763.01, 740.319
1763.65, 740.104
1763.66, 740.102
1763.67, 740.098
1763.68, 740.094
1763.69, 740.092
1763.71, 740.084
1763.72, 740.082
1763.72, 740.081
1763.77, 740.065
1763.78, 740.062
1763.8, 740.056
1763.81, 740.051
1763.83, 740.046
1763.85, 740.038
1763.88, 740.028
1763.89, 740.024
1764, 739.989
1764.14, 739.942
1764.53, 739.813
1764.53, 739.811
1764.57, 739.8
1764.59, 739.79
1764.67, 739.764
1765.01, 739.653
1765.03, 739.645
1765.1, 739.622
1765.5, 739.489
1767.7, 739.105
1767.72, 739.101
1768.46, 738.913
1772.79, 737.949
1773.36, 737.944
1779.28, 737.93
1787.81, 737.786
1792.3, 737.722
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1800.94, 737.614
1814.87, 737.579
1826.26, 737.371
1838.69, 737.163
1840.03, 737.158
1840.81, 737.155
1841.22, 737.151
1841.48, 737.147
1847.4, 737.001
1892.14, 736.059
1897.9, 735.837
1915.54, 735.228
1916.61, 735.205
1917.52, 735.183
1920.42, 735.09
1923.11, 735.001
1923.25, 735
1923.71, 735.001
1923.77, 735.001
1927.27, 735.005
1930.39, 735.007
1930.8, 735.006
1934.96, 735.008
1935.34, 735.008
1939.87, 735.009
1940.15, 735.004
1942.25, 734.789
1947.23, 734.799
1952.08, 734.831
1955.77, 734.898
1955.95, 734.892
1958.79, 734.961
1958.82, 734.96
1960.66, 734.994
1962.1, 734.978
1966.34, 734.837
1970.07, 734.872
1970.19, 734.876
1971.89, 734.933
1972.06, 734.942
1972.35, 734.958
1974.24, 735.179
1974.56, 735.224
1976.51, 735.491
1977.05, 735.576
1979.08, 735.893
1981.03, 736.234
1982.08, 736.415
1983.3, 736.648
1984.15, 736.81
1985.71, 737.106
1987.91, 737.555
1990.31, 738.046
1992.64, 738.554
1996.46, 739.383
1998.94, 739.947
2005.36, 741.412
2007.91, 742.015
2017.72, 744.335
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2019.79, 744.824
2022.07, 745.38
2048.08, 751.704
2048.4, 751.784
2051.03, 752.434
2051.27, 752.494
2052.67, 752.839
2053.9, 753.148
2054.59, 753.317
2056.91, 753.888
2061.99, 755.146
2063.34, 755.481
2070.07, 757.147
2072.75, 757.81
2081.18, 759
2085.68, 759
2086.73, 758.77
2088.14, 758.464
2088.96, 758.282
2089.74, 758.111
2090.12, 758.026
2090.97, 757.836
2094.09, 757.125
2100.14, 755.745
2101.08, 755.528
2102.84, 755.126
2104.41, 754.768
2105.48, 754.523
2108.33, 753.859
2109.8, 753.517
2111.42, 753.135
2114.73, 752.349
2117.29, 751.74
2127.76, 749.27
2129.51, 748.856
2131.93, 748.281
2135.49, 747.427
2151.4, 743.569
2158.03, 741.971
2172.67, 738.411
2183.45, 735.767
2186.05, 735.696
2193.75, 735.575
2197.12, 735.484
2205.31, 735.357
2212.75, 735.233
2219.59, 735.014
2220.19, 735.014
2222.89, 735.007
2223.15, 735.005
2224.86, 735
2227.4, 734.909
2228.23, 734.871
2235.86, 734.556
2237.44, 734.493
2243.14, 734.24
2246.4, 734.069
2300, 733.229
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Piezoline

386.057, 748.292
386.203, 748.286
389.631, 748.157
390.102, 748
402.215, 743.962
403.086, 743.672
410.125, 741.325
412.226, 740.625
420.368, 737.91
432.54, 733.852
440.132, 731.322
447.096, 729
503.929, 710.053
539.503, 697.951
558.611, 691.762
558.865, 691.679
562.929, 690.36
564.036, 690.348
567.84, 690.349
591.835, 690.364
623.213, 690.364
626.363, 690.364
694.207, 690.807
696.794, 690.824
748.23, 691.161
758.969, 691.241
840.146, 692
840.75, 692.006
878.605, 692.355
1002.59, 693.5
1031.66, 693.776
1031.69, 693.776
1031.85, 693.778
1056.47, 694
1104.1, 694.443
1146.52, 694.837
1211.99, 695.445
1271.75, 696
1271.77, 696
1289.59, 696.166
1484.09, 698.02
1487.03, 698.047
1488.81, 698.064
1546.16, 698.605
1550.33, 699.993
1550.34, 699.997
1664.79, 738.147
1685.08, 744.911
1685.14, 744.929
1685.15, 744.933
1685.16, 744.935
1685.16, 744.936
1685.18, 744.943
1685.18, 744.943
1688.75, 745.08

Low Permeable 
Earth Liner

Bottom Liner 
Critical 
Interface - 
Base and 
Sideslopes

LCS Granular 
Drainage Layer

Assigned to:
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Block Search Polyline

371.35, 747.924
386.046, 748.217
390.079, 746.872
398.881, 743.938
399.765, 743.643
406.945, 741.249
409.081, 740.537
417.36, 737.777
429.79, 733.633
437.541, 731.05
447.072, 727.872
513.038, 705.881
558.707, 690.597
562.754, 689.282
564.036, 689.269
567.392, 689.269
591.838, 689.285
626.364, 689.285
695.699, 689.738
697.255, 689.748
736.377, 690.004
748.109, 690.114
840.147, 690.975
877.73, 691.322
1002.59, 692.475
1030.76, 692.742
1031.85, 692.753
1033.44, 692.767
1033.47, 692.767
1056.47, 692.975
1104.66, 693.423
1147.07, 693.817
1212.44, 694.424
1487.03, 696.975
1532.11, 697.394
1546.04, 697.525
1546.33, 697.528
1550.35, 698.868
1653.04, 733.095
1688.76, 745.005
1695.56, 744.868
1703.46, 744.71
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2.1882.1882.1882.188

1 1W W

Method: Bishop simplified
Factor of Safety: 2.188
Axis Location: 543.148, 1431.073
Left Slip Surface Endpoint: 379.807, 751.429
Right Slip Surface Endpoint: 988.859, 892.614

Zion Landfill Site 2 North Expansion: Section B-B' (West Side)
Complete Buildout / Global Liner Stability
NonCircular - Liner Block Search 
Short Term / Static Conditions 

Phi 
(deg)

Cohesion 
(psf)

Sat. Unit Weight 
(lbs/ft3)

Unit Weight 
(lbs/ft3)

ColorMaterial Name

11.81465130.3121.5Final Cover Soils

21.90130.3121.5Final Cover Critical Interface

3307575Expansion Waste Fill

300130126LCS Granular Drainage Layer

14.945134.1128.2
Bottom Liner Critical Interface - Base 

and Sideslopes

11.81465134.1128.2Low Permeable Earth Liner

11.81465137.8136.6Wadsworth Till
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Slide Analysis Information

B-B_final_west_ST

Project Summary
File Name: B-B_final_west_ST.slmd
Slide Modeler Version: 9.006
Compute Time: 00h:16m:11.170s
Project Title: SLIDE - An Interactive Slope Stability Program
Date Created: 1/30/2020, 11:59:15 AM

General Settings
Units of Measurement: Imperial Units
Time Units: days
Permeability Units: feet/second
Data Output: Standard
Failure Direction: Right to Left

Analysis Options
Slices Type: Vertical

Analysis Methods Used
Bishop simplified
GLE/Morgenstern-Price with interslice force function 
(Half Sine)
Janbu corrected
Spencer

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes
Create Interslice boundaries at intersections with water 
tables and piezos:

Yes

Initial trial value of FS: 1
Steffensen Iteration: Yes

Groundwater Analysis



Groundwater Method: Water Surfaces
Pore Fluid Unit Weight [lbs/ft3]: 62.4
Use negative pore pressure cutoff: Yes
Maximum negative pore pressure [psf]: 0
Advanced Groundwater Method: None

Random Numbers
Pseudo-random Seed: 10116
Random Number Generation Method: Park and Miller v.3

Surface Options
Surface Type: Non-Circular Block Search
Number of Surfaces: 5000
Multiple Groups: Disabled
Pseudo-Random Surfaces: Enabled
Convex Surfaces Only: Disabled
Left Projection Angle (Start Angle) [deg]: 135
Left Projection Angle (End Angle) [deg]: 135
Right Projection Angle (Start Angle) [deg]: 45
Right Projection Angle (End Angle) [deg]: 45
Minimum Elevation: Not Defined
Minimum Depth: Not Defined
Minimum Area: Not Defined
Minimum Weight: Not Defined

Seismic Loading
Advanced seismic analysis: No
Staged pseudostatic analysis: No

Materials
Final Cover Soils

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 1465
Friction Angle [deg] 11.8
Water Surface None
Ru Value 0
Final Cover Critical Interface
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Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 0
Friction Angle [deg] 21.9
Water Surface None
Ru Value 0
Expansion Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 33
Water Surface None
Ru Value 0
LCS Granular Drainage Layer

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 126
Saturated Unit Weight [lbs/ft3] 130
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface Piezometric Line 1
Hu Value 1
Bottom Liner Critical Interface - Base and Sideslopes

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 45
Friction Angle [deg] 14.9
Water Surface Piezometric Line 1
Hu Value 1
Low Permeable Earth Liner

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 1465
Friction Angle [deg] 11.8
Water Surface Piezometric Line 1
Hu Value 1
Wadsworth Till

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 136.6
Saturated Unit Weight [lbs/ft3] 137.8
Cohesion [psf] 1465
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Friction Angle [deg] 11.8
Water Surface Water Table
Hu Value 1

Global Minimums
Method: bishop simplified

FS 2.187580
Axis Location: 543.148, 1431.073
Left Slip Surface Endpoint: 379.807, 751.429
Right Slip Surface Endpoint: 988.859, 892.614
Resisting Moment: 1.30568e+09 lb-ft
Driving Moment: 5.96858e+08 lb-ft
Total Slice Area: 57455.3 ft2
Surface Horizontal Width: 609.052 ft
Surface Average Height: 94.3357 ft

Method: janbu corrected

FS 2.220250
Axis Location: 543.148, 1431.073
Left Slip Surface Endpoint: 379.807, 751.429
Right Slip Surface Endpoint: 988.859, 892.614
Resisting Horizontal Force: 1.65578e+06 lb
Driving Horizontal Force: 745762 lb
Total Slice Area: 57455.3 ft2
Surface Horizontal Width: 609.052 ft
Surface Average Height: 94.3357 ft

Method: spencer

FS 2.323780
Axis Location: 559.786, 1477.697
Left Slip Surface Endpoint: 377.841, 750.794
Right Slip Surface Endpoint: 1032.142, 896.000
Resisting Moment: 1.53492e+09 lb-ft
Driving Moment: 6.60529e+08 lb-ft
Resisting Horizontal Force: 1.74426e+06 lb
Driving Horizontal Force: 750614 lb
Total Slice Area: 62741.2 ft2
Surface Horizontal Width: 654.3 ft
Surface Average Height: 95.8906 ft

Method: gle/morgenstern-price
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FS 2.336710
Axis Location: 567.703, 1487.199
Left Slip Surface Endpoint: 379.882, 751.453
Right Slip Surface Endpoint: 1043.607, 895.494
Resisting Moment: 1.57445e+09 lb-ft
Driving Moment: 6.73789e+08 lb-ft
Resisting Horizontal Force: 1.76546e+06 lb
Driving Horizontal Force: 755533 lb
Total Slice Area: 65307.9 ft2
Surface Horizontal Width: 663.725 ft
Surface Average Height: 98.396 ft

Global Minimum Coordinates
Method: bishop simplified

X Y
379.807 751.429
385.472 748.322
387.637 747.627
399.031 743.967
399.528 743.801
407.968 740.973
408.584 740.754
416.588 738.114
431.915 733.004
436.847 731.36
451.844 726.36
513.894 705.674
558.556 690.725
562.759 689.359
568.914 689.195
585.003 689.21
626.3 689.209

629.988 689.233
707.208 689.738
708.693 689.748
744.952 690.009
756.167 690.114
784.667 690.532
988.859 892.614

Method: janbu corrected
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X Y
379.807 751.429
385.472 748.322
387.637 747.627
399.031 743.967
399.528 743.801
407.968 740.973
408.584 740.754
416.588 738.114
431.915 733.004
436.847 731.36
451.844 726.36
513.894 705.674
558.556 690.725
562.759 689.359
568.914 689.195
585.003 689.21
626.3 689.209

629.988 689.233
707.208 689.738
708.693 689.748
744.952 690.009
756.167 690.114
784.667 690.532
988.859 892.614

Method: spencer
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X Y
377.841 750.794
394.172 745.506
399.813 743.612
426.464 734.663
452.359 726.032
462.375 722.692
477.663 717.594
493.059 712.462
510.815 706.553
533.924 698.812
562.715 689.36
568.522 689.206
627.187 689.214
627.411 689.216
637.881 689.284
655.076 689.397
672.401 689.51
708.37 689.746
740.546 689.968
757.283 690.125
777.945 690.317
788.982 690.573
806.397 703.727
823.045 716.586
839.415 729.448
854.3 741.359

870.459 754.565
886.772 768.245
902.655 781.974
916.524 794.198
930.368 806.401
944.754 819.055
959.143 831.671
973.518 844.204
988.065 856.769
1006.96 872.813
1027.91 890.79
1032.14 896

Method: gle/morgenstern-price
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X Y
379.882 751.453
385.463 748.326
397.03 744.592
399.38 743.851
408.361 740.855
408.761 740.723
433.228 732.471
434.473 732.04
434.607 731.994
446.355 728.032
513.134 705.771
561.509 689.731
562.776 689.358
571.116 689.196
593.103 689.209
626.333 689.21
635.763 689.271
706.975 689.737
714.251 689.784
744.385 690.004
756.331 690.116
809.901 690.767
1043.61 895.494

Valid and Invalid Surfaces
Method: bishop simplified

Number of Valid Surfaces: 4772
Number of Invalid Surfaces: 232

Error Codes
Error Code -108 reported for 6 surfaces
Error Code -110 reported for 226 surfaces

Method: janbu corrected

Number of Valid Surfaces: 4777
Number of Invalid Surfaces: 227

Error Codes
Error Code -108 reported for 1 surface
Error Code -110 reported for 226 surfaces

Method: spencer

Number of Valid Surfaces: 4338
Number of Invalid Surfaces: 666

Error Codes
Error Code -108 reported for 61 surfaces
Error Code -110 reported for 226 surfaces
Error Code -111 reported for 379 surfaces
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Method: gle/morgenstern-price

Number of Valid Surfaces: 4149
Number of Invalid Surfaces: 856

Error Codes
Error Code -108 reported for 74 surfaces
Error Code -110 reported for 226 surfaces
Error Code -111 reported for 556 surfaces

Error Code Descriptions

The following errors were encountered during the computation:
-108 = Total driving moment or total driving force < 0.1. This is to limit the calculation of  
extremely high safety factors if the driving force is very small (0.1 is an arbitrary number).
-110 = The water table or a piezoline does not span the slip region for a given slip surface,  
when Water Surfaces is specified as the method of pore pressure calculation. If this error occurs,  
check that the water table or piezoline(s) span the appropriate soil cells.
-111 = safety factor equation did not converge

Entity Information
Block Search - thin layers

Shared Entities

Type Coordinates (x,y)
1705.77, 744.739
1691.94, 749.191
1688.75, 750.234
1683.79, 751.475
1649.72, 759.997
1550.33, 784.49
1517.24, 792.645
1498.17, 797.461
1487.03, 800.244
1336.39, 837.906
1312.53, 843.912
1289.79, 849.649
1268.54, 855.013
1248.67, 860.028
1228.73, 865.012
1188.81, 874.99
1149.18, 884.939
1148.86, 884.971
1148.57, 885
1148.54, 885.012
1143.27, 885.539
1138.57, 886
1128.02, 887.055
1123.25, 887.539
1118.57, 888
1107.98, 889.059
1098.56, 890
1087.91, 891.065
1078.56, 892
1067.84, 893.072
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1058.55, 894
1056.47, 894.208
1047.76, 895.079
1038.54, 896
1031.85, 896
1031.28, 896
1024.07, 896
1022.73, 896
1003.75, 894.103
1002.72, 894
1002.59, 893.986
983.533, 892.081
982.719, 892
963.529, 890.082
962.713, 890
943.526, 888.082
942.708, 888
923.523, 886.082
922.702, 886
913.109, 885.041
912.699, 885
912.114, 884.941
912.089, 884.939
877.133, 876.202
859.589, 871.816
841.214, 867.222
840.146, 866.956
822.141, 862.454
802.222, 857.474
781.387, 852.265
759.573, 846.811
736.709, 841.095
712.721, 835.098
685.108, 828.195
626.363, 813.508
564.036, 797.924
447.096, 768.701
412.275, 760
398.83, 756.64
397.597, 756.33
396.492, 756.054
395.41, 755.784
394.351, 755.519
393.315, 755.26
392.3, 755.007
391.307, 754.759
390.334, 754.516
390.102, 754.458
386.057, 753.446
369.041, 747.954
360.315, 745.046
360.041, 744.955
350.343, 744.956
350.039, 744.956
341.31, 747.867
341.038, 747.958
312.062, 748.539
311.035, 748.562
309.721, 749
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307.672, 749.682
306.716, 750
300.91, 751.933
300.708, 752
300.446, 752.087
294.699, 754
294.195, 754.168
288.69, 756
288.155, 756.178
282.681, 758
282.067, 758.204
276.673, 760
275.984, 760.229
270.664, 762
267.902, 762.919
259.888, 762.906
256.257, 762.904
253.546, 762
252.468, 761.641
247.546, 760
246.36, 759.605
241.546, 758
236.819, 756.424
235.546, 756
230.819, 754.424
229.546, 754
228.273, 753.576
223.546, 752
222.273, 751.576
217.546, 750
212.017, 748.157
205.774, 746.076
205.581, 746.012
205.411, 745.955
205.123, 745.859
204.822, 745.759
204.532, 745.662
204.114, 745.523
202.582, 745.012
202.37, 744.941
201.485, 744.646
201.379, 744.611
200.794, 744.416
200.126, 744.193
200.07, 744.175
199.416, 743.957
199.195, 743.883
197.758, 743.404
197.28, 743.245
196.972, 743.142
196.867, 743.107
195.97, 742.808
192.571, 741.675
180.393, 737.616
179.777, 737.41
179.104, 737.186
178.684, 737.046
177.683, 736.712
0, 735.281
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External Boundary

0, 330
2300, 329.864
2300, 738.23
2246.57, 739.067
2243.38, 739.234
2237.66, 739.488
2236.06, 739.552
2228.45, 739.866
2227.6, 739.905
2224.96, 740
2223.17, 740.005
2222.91, 740.007
2220.2, 740.014
2219.67, 740.014
2212.87, 740.232
2205.39, 740.356
2197.23, 740.483
2193.85, 740.574
2186.16, 740.695
2184.12, 740.751
2173.86, 743.268
2159.21, 746.831
2152.58, 748.429
2136.66, 752.288
2133.09, 753.144
2130.67, 753.722
2128.9, 754.137
2118.44, 756.605
2115.88, 757.214
2112.57, 758
2110.94, 758.385
2109.47, 758.729
2106.6, 759.395
2105.52, 759.642
2103.96, 760
2102.2, 760.402
2101.25, 760.619
2095.2, 762
2092.07, 762.714
2091.21, 762.906
2090.82, 762.992
2090.04, 763.165
2089.21, 763.348
2087.8, 763.655
2086.22, 764
2081.11, 764
2080.83, 764
2071.8, 762.725
2068.87, 762
2062.14, 760.334
2060.79, 760
2055.71, 758.743
2053.39, 758.173
2052.69, 758
2051.46, 757.69
2050.07, 757.348
2049.83, 757.288
2047.2, 756.637
2046.89, 756.56

12/29

Tuesday, January 26, 2021B-B_final_west_ST



2020.89, 750.238
2018.62, 749.686
2006.76, 746.88
2004.23, 746.282
1997.83, 744.822
1995.37, 744.264
1991.58, 743.44
1989.28, 742.939
1986.9, 742.454
1984.74, 742.012
1983.22, 741.722
1982.37, 741.56
1981.18, 741.335
1980.18, 741.16
1978.26, 740.826
1976.28, 740.516
1975.78, 740.438
1973.88, 740.177
1973.61, 740.14
1971.91, 739.942
1971.78, 739.934
1971.67, 739.928
1970.03, 739.874
1969.97, 739.872
1966.4, 739.837
1962.15, 739.979
1962.12, 739.978
1960.65, 739.995
1960.65, 739.995
1960.64, 739.995
1958.84, 739.961
1958.8, 739.962
1955.97, 739.894
1955.8, 739.899
1952.02, 739.831
1947.2, 739.799
1942.5, 739.789
1940.44, 740
1939.92, 740.009
1935.35, 740.008
1934.96, 740.008
1930.81, 740.006
1930.4, 740.007
1927.26, 740.005
1923.77, 740.001
1923.7, 740.001
1923.26, 740
1923.21, 740
1920.59, 740.087
1917.66, 740.181
1916.72, 740.203
1915.68, 740.226
1898.08, 740.833
1892.28, 741.057
1847.51, 742
1841.58, 742.146
1841.29, 742.151
1840.84, 742.154
1840.05, 742.158
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1838.74, 742.163
1826.34, 742.37
1814.92, 742.579
1800.98, 742.614
1792.37, 742.721
1787.88, 742.786
1779.33, 742.929
1773.39, 742.943
1773.36, 742.944
1769.62, 743.777
1768.75, 744
1768.54, 744.035
1766.72, 744.351
1766.68, 744.366
1766.61, 744.388
1766.59, 744.396
1766.25, 744.508
1766.18, 744.534
1766.15, 744.543
1766.11, 744.554
1766.11, 744.557
1765.72, 744.685
1765.58, 744.732
1765.48, 744.767
1765.46, 744.772
1765.43, 744.781
1765.41, 744.79
1765.39, 744.795
1765.38, 744.799
1765.36, 744.806
1765.35, 744.809
1765.3, 744.824
1765.3, 744.826
1765.29, 744.828
1765.27, 744.835
1765.27, 744.837
1765.25, 744.842
1765.24, 744.845
1765.23, 744.848
1763.77, 745.335
1760.89, 745.278
1733.77, 744.737
1728.36, 742.936
1724.77, 741.738
1718.76, 741.738
1714.77, 741.738
1709.37, 743.539
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Material Boundary

371.139, 747.994
371.35, 747.924
371.563, 747.853
384.979, 743.38
385.911, 743.07
390.102, 741.672
392.178, 740.98
393.625, 740.498
395.889, 739.743
404.687, 736.81
418.13, 732.329
426.507, 729.536
447.096, 722.672
507.505, 702.534
563.515, 683.862
563.605, 683.831
563.976, 683.705
564.036, 683.685
564.179, 683.637
564.311, 683.592
564.361, 683.575
564.491, 683.575
564.857, 683.576
586.189, 683.61
626.363, 684
698.374, 684.674
703.436, 684.721
840.146, 686
1002.59, 687.5
1031.85, 687.778
1056.47, 688
1070.79, 688.133
1076.9, 688.19
1113.49, 688.53
1198.73, 689.322
1487.03, 692
1546.99, 692.557
1550.33, 693.668
1688.75, 739.809
1696.74, 742.47
1703.25, 744.639
1703.64, 744.772
1703.65, 744.774
1703.66, 744.776
1703.67, 744.781
369.041, 747.954
369.564, 747.963
371.299, 747.998
378.927, 748.15
379.447, 748.16
386.057, 748.292
386.203, 748.286
389.631, 748.157
390.102, 748
402.215, 743.962
403.086, 743.672
410.125, 741.325
412.226, 740.625
420.368, 737.91
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Material Boundary

432.54, 733.852
440.132, 731.322
447.096, 729
503.929, 710.053
539.503, 697.951
558.611, 691.762
558.865, 691.679
562.929, 690.36
564.036, 690.348
567.84, 690.349
591.835, 690.364
623.213, 690.364
626.363, 690.364
694.207, 690.807
696.794, 690.824
748.23, 691.161
758.969, 691.241
840.146, 692
840.75, 692.006
878.605, 692.355
1002.59, 693.5
1031.66, 693.776
1031.69, 693.776
1031.85, 693.778
1056.47, 694
1104.1, 694.443
1146.52, 694.837
1211.99, 695.445
1271.75, 696
1271.77, 696
1289.59, 696.166
1484.09, 698.02
1487.03, 698.047
1488.81, 698.064
1546.16, 698.605
1550.33, 699.993
1550.34, 699.997
1664.79, 738.147
1685.08, 744.911
1685.14, 744.929
1685.15, 744.933
1685.16, 744.935
1685.16, 744.936
1685.18, 744.943
1685.18, 744.943
1688.75, 745.08
1695.33, 744.948
1695.56, 744.943
1695.85, 744.937
1703.67, 744.781
1705.77, 744.739
386.057, 748.292
387.636, 748.688
389.31, 749.106
390.102, 749.304
391.02, 749.533
392.766, 749.97
394.551, 750.415
396.375, 750.871
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Material Boundary

398.239, 751.337
400.145, 751.813
402.095, 752.3
404.089, 752.798
406.128, 753.308
411.367, 754.619
447.096, 763.546
449.685, 764.193
564.036, 792.77
626.363, 808.356
792.922, 850
793.256, 850.084
800.923, 852
801.257, 852.084
808.924, 854
809.258, 854.084
816.925, 856
817.259, 856.084
824.926, 858
825.261, 858.084
832.927, 860
833.262, 860.084
840.146, 861.804
840.929, 862
841.263, 862.084
848.931, 864
849.265, 864.083
856.933, 866
857.267, 866.083
864.935, 868
865.269, 868.083
872.938, 870
873.27, 870.083
880.94, 872
881.272, 872.083
888.942, 874
889.273, 874.083
896.944, 876
897.274, 876.082
904.947, 878
905.275, 878.082
912.949, 880.002
913.77, 880.084
932.954, 882
933.767, 882.081
952.96, 884
953.77, 884.081
972.965, 886
973.774, 886.081
992.971, 888
993.788, 888.082
1002.59, 888.961
1012.97, 890
1015.9, 890
1031.85, 890.91
1032.05, 890.921
1048.3, 890
1056.47, 889.183
1057.55, 889.075
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1068.31, 888
1079.05, 886.926
1088.31, 886
1098.98, 884.933
1108.31, 884
1118.92, 882.939
1128.32, 882
1138.86, 880.946
1138.94, 880.946
1148.32, 880
1170.76, 874.561
1189.01, 870
1189.01, 870
1211.61, 864.353
1229.02, 860
1229.02, 860
1252.48, 854.135
1269.03, 850
1269.03, 850
1293.27, 843.94
1309.04, 840
1309.04, 840
1334.07, 833.743
1349.05, 830
1349.05, 830
1374.81, 823.56
1389.05, 820
1389.05, 820
1415.4, 813.414
1429.06, 810
1429.06, 810
1455.94, 803.282
1469.07, 800
1482.16, 796.729
1487.03, 795.51
1509.08, 790
1521.9, 786.796
1549.09, 780
1550.33, 779.69
1561.74, 776.837
1589.1, 770
1601.64, 766.866
1629.1, 760
1641.53, 756.892
1669.11, 749.997
1687.47, 745.402
1688.75, 745.08
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Material Boundary

386.057, 748.292
390.102, 746.943
398.905, 744.009
399.789, 743.714
406.969, 741.321
409.105, 740.609
417.384, 737.849
429.814, 733.705
437.565, 731.121
447.096, 727.943
513.062, 705.952
558.73, 690.668
562.767, 689.357
564.036, 689.344
567.392, 689.344
591.838, 689.36
626.363, 689.36
695.698, 689.813
697.254, 689.823
736.377, 690.079
748.109, 690.189
840.146, 691.05
877.729, 691.397
1002.59, 692.55
1030.76, 692.817
1031.85, 692.828
1033.44, 692.842
1033.47, 692.842
1056.47, 693.05
1104.66, 693.498
1147.07, 693.892
1212.44, 694.499
1487.03, 697.05
1532.11, 697.469
1546.04, 697.6
1546.32, 697.603
1550.33, 698.939
1653.01, 733.166
1688.75, 745.08

19/29

Tuesday, January 26, 2021B-B_final_west_ST



Material Boundary

371.563, 747.853
386.035, 748.141
390.055, 746.801
398.858, 743.867
399.741, 743.572
406.921, 741.178
409.057, 740.466
417.336, 737.706
429.767, 733.562
437.517, 730.978
447.048, 727.801
513.014, 705.81
558.684, 690.525
562.742, 689.207
564.035, 689.194
567.392, 689.194
591.838, 689.21
626.364, 689.21
695.699, 689.663
697.255, 689.673
736.378, 689.929
748.11, 690.039
840.147, 690.9
877.73, 691.247
1002.59, 692.4
1030.76, 692.667
1031.85, 692.678
1033.44, 692.692
1033.47, 692.692
1056.47, 692.9
1104.66, 693.348
1147.07, 693.742
1212.44, 694.349
1487.04, 696.9
1532.11, 697.319
1546.04, 697.45
1546.34, 697.453
1550.38, 698.797
1653.06, 733.024
1688.78, 744.929
1695.55, 744.793
1703.25, 744.639
378.927, 748.15
386.841, 750.704
390.794, 751.693
391.025, 751.751
391.998, 751.994
392.991, 752.242
394.005, 752.495
395.042, 752.754
396.101, 753.019
397.183, 753.289
398.289, 753.566
399.521, 753.875
412.966, 757.235
447.787, 765.936
564.727, 795.159
627.055, 810.743
685.799, 825.43
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Material Boundary

713.413, 832.333
737.4, 838.33
760.264, 844.046
782.078, 849.5
802.913, 854.709
822.833, 859.689
840.838, 864.191
841.905, 864.458
860.28, 869.051
877.824, 873.437
912.579, 882.124
912.983, 882.164
913.393, 882.205
922.986, 883.164
923.806, 883.246
942.991, 885.164
943.81, 885.246
962.997, 887.164
963.813, 887.246
983.002, 889.164
983.816, 889.246
1002.87, 891.15
1003.01, 891.164
1004.04, 891.267
1022.87, 893.15
1024.07, 893.15
1031.28, 893.15
1031.85, 893.15
1038.4, 893.15
1047.48, 892.243
1056.19, 891.373
1058.27, 891.164
1067.55, 890.236
1078.27, 889.164
1087.62, 888.229
1098.28, 887.164
1107.69, 886.223
1118.28, 885.164
1122.97, 884.703
1127.74, 884.219
1138.29, 883.164
1142.99, 882.702
1147.94, 882.207
1147.97, 882.196
1148.58, 882.135
1148.69, 882.124
1188.12, 872.225
1228.04, 862.248
1247.98, 857.264
1267.84, 852.25
1289.09, 846.886
1311.83, 841.149
1335.69, 835.141
1486.34, 797.479
1497.47, 794.697
1516.55, 789.88
1549.65, 781.723
1649.04, 757.231
1683.09, 748.711
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1687.96, 747.493
1691.06, 746.481
1695.85, 744.937

Material Boundary

379.447, 748.16
386.882, 750.56
390.83, 751.547
391.061, 751.605
392.034, 751.848
393.027, 752.096
394.042, 752.35
395.078, 752.609
396.137, 752.873
397.22, 753.144
398.326, 753.42
399.558, 753.729
413.002, 757.089
447.823, 765.791
564.764, 795.013
627.091, 810.598
685.835, 825.284
713.449, 832.187
737.436, 838.184
760.301, 843.901
782.115, 849.354
802.949, 854.563
822.869, 859.544
840.874, 864.045
841.942, 864.312
860.317, 868.905
877.86, 873.291
912.605, 881.976
912.998, 882.015
913.408, 882.056
923, 883.015
923.821, 883.097
943.006, 885.015
943.825, 885.097
963.012, 887.015
963.828, 887.096
983.017, 889.015
983.831, 889.096
1002.88, 891.001
1003.02, 891.015
1004.05, 891.118
1022.87, 893
1024.07, 893
1031.28, 893
1031.85, 893
1038.39, 893
1047.46, 892.093
1056.17, 891.223
1058.26, 891.015
1067.54, 890.087
1078.26, 889.015
1087.61, 888.08
1098.26, 887.015
1107.68, 886.073
1118.27, 885.015
1122.95, 884.554
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1127.72, 884.07
1138.27, 883.015
1142.97, 882.553
1147.91, 882.06
1147.94, 882.048
1148.56, 881.986
1148.66, 881.976
1188.08, 872.08
1228, 862.102
1247.94, 857.118
1267.81, 852.104
1289.06, 846.74
1311.8, 841.003
1335.66, 834.996
1486.31, 797.334
1497.43, 794.552
1516.51, 789.734
1549.61, 781.577
1649, 757.085
1683.06, 748.565
1687.92, 747.349
1691.01, 746.338
1695.33, 744.948

Material Boundary
371.139, 747.994
371.299, 747.998

Scenario-based Entities

Type Coordinates (x,y) Static
-2.66e-14, 730.281
178.514, 731.719
180.265, 732.302
180.685, 732.443
181.358, 732.667
181.974, 732.872
194.152, 736.932
197.551, 738.064
198.448, 738.364
198.554, 738.399
198.861, 738.501
199.339, 738.661
200.776, 739.14
200.997, 739.213
201.651, 739.431
201.708, 739.45
202.375, 739.673
202.96, 739.868
203.066, 739.903
203.951, 740.198
204.163, 740.269
205.695, 740.779
206.113, 740.918
206.403, 741.015
206.704, 741.116
206.992, 741.211
207.162, 741.268
207.356, 741.333
213.598, 743.414
219.127, 745.257

Wadsworth Till

Assigned to:
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223.854, 746.832
225.127, 747.257
229.854, 748.832
231.127, 749.257
232.4, 749.681
237.127, 751.257
238.4, 751.681
243.127, 753.257
247.941, 754.861
249.127, 755.257
254.049, 756.897
255.127, 757.257
257.07, 757.904
259.897, 757.906
267.095, 757.918
269.085, 757.256
274.405, 755.485
275.094, 755.256
280.488, 753.46
281.102, 753.256
286.576, 751.434
287.111, 751.256
292.616, 749.424
293.12, 749.256
298.867, 747.343
299.129, 747.256
299.331, 747.189
305.137, 745.256
306.093, 744.938
308.139, 744.257
310.17, 743.58
311.956, 743.54
340.176, 742.974
349.223, 739.958
350.337, 739.956
360.847, 739.955
361.891, 740.301
370.6, 743.203
385.911, 743.07
390.102, 741.672
392.178, 740.98
393.625, 740.498
395.889, 739.743
404.687, 736.81
418.13, 732.329
426.507, 729.536
447.096, 722.672
507.505, 702.534
563.515, 683.862
563.605, 683.831
563.976, 683.705
564.036, 683.685
564.179, 683.637
564.311, 683.592
564.361, 683.575
564.491, 683.575
564.857, 683.576
586.189, 683.61
626.363, 684
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Water Table

698.374, 684.674
703.436, 684.721
840.146, 686
1002.59, 687.5
1031.85, 687.778
1056.47, 688
1070.79, 688.133
1076.9, 688.19
1113.49, 688.53
1198.73, 689.322
1487.03, 692
1546.99, 692.557
1550.33, 693.668
1688.75, 739.809
1689.03, 739.9
1704.21, 739.987
1707.78, 738.796
1713.96, 736.738
1718.76, 736.738
1725.58, 736.737
1729.95, 738.193
1734.63, 739.753
1760.99, 740.279
1763.01, 740.319
1763.65, 740.104
1763.66, 740.102
1763.67, 740.098
1763.68, 740.094
1763.69, 740.092
1763.71, 740.084
1763.72, 740.082
1763.72, 740.081
1763.77, 740.065
1763.78, 740.062
1763.8, 740.056
1763.81, 740.051
1763.83, 740.046
1763.85, 740.038
1763.88, 740.028
1763.89, 740.024
1764, 739.989
1764.14, 739.942
1764.53, 739.813
1764.53, 739.811
1764.57, 739.8
1764.59, 739.79
1764.67, 739.764
1765.01, 739.653
1765.03, 739.645
1765.1, 739.622
1765.5, 739.489
1767.7, 739.105
1767.72, 739.101
1768.46, 738.913
1772.79, 737.949
1773.36, 737.944
1779.28, 737.93
1787.81, 737.786
1792.3, 737.722
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1800.94, 737.614
1814.87, 737.579
1826.26, 737.371
1838.69, 737.163
1840.03, 737.158
1840.81, 737.155
1841.22, 737.151
1841.48, 737.147
1847.4, 737.001
1892.14, 736.059
1897.9, 735.837
1915.54, 735.228
1916.61, 735.205
1917.52, 735.183
1920.42, 735.09
1923.11, 735.001
1923.25, 735
1923.71, 735.001
1923.77, 735.001
1927.27, 735.005
1930.39, 735.007
1930.8, 735.006
1934.96, 735.008
1935.34, 735.008
1939.87, 735.009
1940.15, 735.004
1942.25, 734.789
1947.23, 734.799
1952.08, 734.831
1955.77, 734.898
1955.95, 734.892
1958.79, 734.961
1958.82, 734.96
1960.66, 734.994
1962.1, 734.978
1966.34, 734.837
1970.07, 734.872
1970.19, 734.876
1971.89, 734.933
1972.06, 734.942
1972.35, 734.958
1974.24, 735.179
1974.56, 735.224
1976.51, 735.491
1977.05, 735.576
1979.08, 735.893
1981.03, 736.234
1982.08, 736.415
1983.3, 736.648
1984.15, 736.81
1985.71, 737.106
1987.91, 737.555
1990.31, 738.046
1992.64, 738.554
1996.46, 739.383
1998.94, 739.947
2005.36, 741.412
2007.91, 742.015
2017.72, 744.335
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2019.79, 744.824
2022.07, 745.38
2048.08, 751.704
2048.4, 751.784
2051.03, 752.434
2051.27, 752.494
2052.67, 752.839
2053.9, 753.148
2054.59, 753.317
2056.91, 753.888
2061.99, 755.146
2063.34, 755.481
2070.07, 757.147
2072.75, 757.81
2081.18, 759
2085.68, 759
2086.73, 758.77
2088.14, 758.464
2088.96, 758.282
2089.74, 758.111
2090.12, 758.026
2090.97, 757.836
2094.09, 757.125
2100.14, 755.745
2101.08, 755.528
2102.84, 755.126
2104.41, 754.768
2105.48, 754.523
2108.33, 753.859
2109.8, 753.517
2111.42, 753.135
2114.73, 752.349
2117.29, 751.74
2127.76, 749.27
2129.51, 748.856
2131.93, 748.281
2135.49, 747.427
2151.4, 743.569
2158.03, 741.971
2172.67, 738.411
2183.45, 735.767
2186.05, 735.696
2193.75, 735.575
2197.12, 735.484
2205.31, 735.357
2212.75, 735.233
2219.59, 735.014
2220.19, 735.014
2222.89, 735.007
2223.15, 735.005
2224.86, 735
2227.4, 734.909
2228.23, 734.871
2235.86, 734.556
2237.44, 734.493
2243.14, 734.24
2246.4, 734.069
2300, 733.229
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Piezoline

386.057, 748.292
386.203, 748.286
389.631, 748.157
390.102, 748
402.215, 743.962
403.086, 743.672
410.125, 741.325
412.226, 740.625
420.368, 737.91
432.54, 733.852
440.132, 731.322
447.096, 729
503.929, 710.053
539.503, 697.951
558.611, 691.762
558.865, 691.679
562.929, 690.36
564.036, 690.348
567.84, 690.349
591.835, 690.364
623.213, 690.364
626.363, 690.364
694.207, 690.807
696.794, 690.824
748.23, 691.161
758.969, 691.241
840.146, 692
840.75, 692.006
878.605, 692.355
1002.59, 693.5
1031.66, 693.776
1031.69, 693.776
1031.85, 693.778
1056.47, 694
1104.1, 694.443
1146.52, 694.837
1211.99, 695.445
1271.75, 696
1271.77, 696
1289.59, 696.166
1484.09, 698.02
1487.03, 698.047
1488.81, 698.064
1546.16, 698.605
1550.33, 699.993
1550.34, 699.997
1664.79, 738.147
1685.08, 744.911
1685.14, 744.929
1685.15, 744.933
1685.16, 744.935
1685.16, 744.936
1685.18, 744.943
1685.18, 744.943
1688.75, 745.08

Low Permeable 
Earth Liner

Bottom Liner 
Critical 
Interface - 
Base and 
Sideslopes

LCS Granular 
Drainage Layer

Assigned to:
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Block Search Polyline

371.35, 747.924
386.046, 748.217
390.079, 746.872
398.881, 743.938
399.765, 743.643
406.945, 741.249
409.081, 740.537
417.36, 737.777
429.79, 733.633
437.541, 731.05
447.072, 727.872
513.038, 705.881
558.707, 690.597
562.754, 689.282
564.036, 689.269
567.392, 689.269
591.838, 689.285
626.364, 689.285
695.699, 689.738
697.255, 689.748
736.377, 690.004
748.109, 690.114
840.147, 690.975
877.73, 691.322
1002.59, 692.475
1030.76, 692.742
1031.85, 692.753
1033.44, 692.767
1033.47, 692.767
1056.47, 692.975
1104.66, 693.423
1147.07, 693.817
1212.44, 694.424
1487.03, 696.975
1532.11, 697.394
1546.04, 697.525
1546.33, 697.528
1550.35, 698.868
1653.04, 733.095
1688.76, 745.005
1695.56, 744.868
1703.46, 744.71
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1.6761.6761.6761.676

1 1W W

Method: Bishop simplified
Factor of Safety: 1.676
Axis Location: 544.432, 1440.703
Left Slip Surface Endpoint: 377.719, 750.755
Right Slip Surface Endpoint: 996.363, 893.364

Zion Landfill Site 2 North Expansion: Section B-B' (West Side)
Complete Buildout / Global Liner Stability
NonCircular - Liner Block Search 
Long Term / Seismic Conditions 

  0.0461

Phi 
(deg)

Cohesion 
(psf)

Sat. Unit Weight 
(lbs/ft3)

Unit Weight 
(lbs/ft3)ColorMaterial Name

34.30130.3121.5Final Cover Soils

21.90130.3121.5Final Cover Critical Interface

3007575Expansion Waste Fill

300130126LCS Granular Drainage Layer

14.945134.1128.2
Bottom Liner Critical Interface - Base 

and Sideslopes

34.30134.1128.2Low Permeable Earth Liner

14.31000137.8136.6Wadsworth Till

Safety Factor
0.000
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Slide Analysis Information

B-B_final_west_LT

Project Summary
File Name: B-B_final_west_LT.slmd
Slide Modeler Version: 9.006
Compute Time: 00h:13m:20.505s
Project Title: SLIDE - An Interactive Slope Stability Program
Date Created: 1/30/2020, 11:59:15 AM

General Settings
Units of Measurement: Imperial Units
Time Units: days
Permeability Units: feet/second
Data Output: Standard
Failure Direction: Right to Left

Analysis Options
Slices Type: Vertical

Analysis Methods Used
Bishop simplified
GLE/Morgenstern-Price with interslice force function 
(Half Sine)
Janbu corrected
Spencer

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes
Create Interslice boundaries at intersections with water 
tables and piezos:

Yes

Initial trial value of FS: 1
Steffensen Iteration: Yes

Groundwater Analysis



Groundwater Method: Water Surfaces
Pore Fluid Unit Weight [lbs/ft3]: 62.4
Use negative pore pressure cutoff: Yes
Maximum negative pore pressure [psf]: 0
Advanced Groundwater Method: None

Random Numbers
Pseudo-random Seed: 10116
Random Number Generation Method: Park and Miller v.3

Surface Options
Surface Type: Non-Circular Block Search
Number of Surfaces: 5000
Multiple Groups: Disabled
Pseudo-Random Surfaces: Enabled
Convex Surfaces Only: Disabled
Left Projection Angle (Start Angle) [deg]: 135
Left Projection Angle (End Angle) [deg]: 135
Right Projection Angle (Start Angle) [deg]: 45
Right Projection Angle (End Angle) [deg]: 45
Minimum Elevation: Not Defined
Minimum Depth: Not Defined
Minimum Area: Not Defined
Minimum Weight: Not Defined

Seismic Loading
Advanced seismic analysis: No
Staged pseudostatic analysis: No
Seismic Load Coefficient (Horizontal): 0.0461

Materials
Final Cover Soils

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 0
Friction Angle [deg] 34.3
Water Surface None
Ru Value 0
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Final Cover Critical Interface

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 0
Friction Angle [deg] 21.9
Water Surface None
Ru Value 0
Expansion Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface None
Ru Value 0
LCS Granular Drainage Layer

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 126
Saturated Unit Weight [lbs/ft3] 130
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface Piezometric Line 1
Hu Value 1
Bottom Liner Critical Interface - Base and Sideslopes

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 45
Friction Angle [deg] 14.9
Water Surface Piezometric Line 1
Hu Value 1
Low Permeable Earth Liner

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 0
Friction Angle [deg] 34.3
Water Surface Piezometric Line 1
Hu Value 1
Wadsworth Till

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 136.6
Saturated Unit Weight [lbs/ft3] 137.8
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Cohesion [psf] 1000
Friction Angle [deg] 14.3
Water Surface Water Table
Hu Value 1

Global Minimums
Method: bishop simplified

FS 1.676000
Axis Location: 544.432, 1440.703
Left Slip Surface Endpoint: 377.719, 750.755
Right Slip Surface Endpoint: 996.363, 893.364
Resisting Moment: 1.23473e+09 lb-ft
Driving Moment: 7.36714e+08 lb-ft
Total Slice Area: 57758.4 ft2
Surface Horizontal Width: 618.644 ft
Surface Average Height: 93.363 ft

Method: janbu corrected

FS 1.689770
Axis Location: 541.909, 1434.570
Left Slip Surface Endpoint: 377.556, 750.702
Right Slip Surface Endpoint: 990.392, 892.767
Resisting Horizontal Force: 1.54616e+06 lb
Driving Horizontal Force: 915015 lb
Total Slice Area: 57435.5 ft2
Surface Horizontal Width: 612.836 ft
Surface Average Height: 93.7209 ft

Method: spencer

FS 1.778520
Axis Location: 566.584, 1490.203
Left Slip Surface Endpoint: 377.651, 750.733
Right Slip Surface Endpoint: 1044.801, 895.375
Resisting Moment: 1.44072e+09 lb-ft
Driving Moment: 8.10065e+08 lb-ft
Resisting Horizontal Force: 1.63953e+06 lb
Driving Horizontal Force: 921849 lb
Total Slice Area: 63222.6 ft2
Surface Horizontal Width: 667.149 ft
Surface Average Height: 94.7653 ft

Method: gle/morgenstern-price
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FS 1.783480
Axis Location: 561.862, 1481.782
Left Slip Surface Endpoint: 377.868, 750.803
Right Slip Surface Endpoint: 1036.249, 896.000
Resisting Moment: 1.50477e+09 lb-ft
Driving Moment: 8.43723e+08 lb-ft
Resisting Horizontal Force: 1.70362e+06 lb
Driving Horizontal Force: 955222 lb
Total Slice Area: 67428.4 ft2
Surface Horizontal Width: 658.381 ft
Surface Average Height: 102.415 ft

Global Minimum Coordinates
Method: bishop simplified

X Y
377.719 750.755
387.034 747.827
392.964 745.831
399.028 743.859
399.173 743.811
407.08 741.151
407.937 740.864
410.783 739.911
433.977 732.164
435.866 731.532
450.651 726.6
514.247 705.556
558.552 690.726
562.758 689.359
568.348 689.208
626.559 689.21
628.954 689.226
636.462 689.277
707.001 689.736
708.726 689.748
744.424 690.004
756.492 690.117
780.398 690.492
996.363 893.364

Method: janbu corrected
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X Y
377.556 750.702
384.955 748.488
392.635 746.022
398.789 743.951
399.65 743.661
406.896 741.22
408.906 740.542
416.046 738.136
431.718 732.912
435.144 731.77
453.43 725.674
512.305 706.046
556.258 691.404
562.76 689.359
568.855 689.194
590.401 689.209
627.036 689.214
638.238 689.287
707.235 689.738
709.126 689.751
744.429 690.004
776.778 690.308
782.484 690.514
990.392 892.767

Method: spencer

X Y
377.651 750.733
382.874 749.183
392.316 746.07
398.459 744.012
400.057 743.477
406.822 741.212
409.781 740.225
418.456 737.333
429.148 733.768
438.569 730.628
444.489 728.655
511.852 706.197
559.288 690.409
562.772 689.358
570.363 689.203
626.43 689.22
630.095 689.234
637.994 689.285
704.92 689.723
710.565 689.76
743.365 689.995
754.337 690.097
787.469 690.557
1044.8 895.375
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Method: gle/morgenstern-price

X Y
377.868 750.803
392.384 746.072
414.47 738.661
435.998 731.485
455.499 724.983
475.009 718.48
494.511 711.978
514.007 705.479
536.228 698.041

560 690.19
562.774 689.358
571.439 689.197
586.673 689.207
629.292 689.228
647.122 689.345
664.567 689.459
681.792 689.573
699.623 689.688
724.003 689.849
744.39 690.004
767.006 690.215
788.43 690.417
804.723 690.568
815.087 690.817
832.346 703.221
848.814 715.428
866.471 728.89
881.483 740.738
895.714 752.386
910.826 765.288
927.655 780.216
945.683 796.683
963.563 813.564
981.004 830.722

997 847.254
1011.18 862.864
1022.99 877.239
1036.25 896

Valid and Invalid Surfaces
Method: bishop simplified

Number of Valid Surfaces: 4774
Number of Invalid Surfaces: 230

Error Codes
Error Code -108 reported for 4 surfaces
Error Code -110 reported for 226 surfaces
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Method: janbu corrected

Number of Valid Surfaces: 4773
Number of Invalid Surfaces: 231

Error Codes
Error Code -108 reported for 5 surfaces
Error Code -110 reported for 226 surfaces

Method: spencer

Number of Valid Surfaces: 4391
Number of Invalid Surfaces: 613

Error Codes
Error Code -108 reported for 65 surfaces
Error Code -110 reported for 226 surfaces
Error Code -111 reported for 322 surfaces

Method: gle/morgenstern-price

Number of Valid Surfaces: 4076
Number of Invalid Surfaces: 928

Error Codes
Error Code -108 reported for 36 surfaces
Error Code -110 reported for 226 surfaces
Error Code -111 reported for 666 surfaces

Error Code Descriptions

The following errors were encountered during the computation:
-108 = Total driving moment or total driving force < 0.1. This is to limit the calculation of  
extremely high safety factors if the driving force is very small (0.1 is an arbitrary number).
-110 = The water table or a piezoline does not span the slip region for a given slip surface,  
when Water Surfaces is specified as the method of pore pressure calculation. If this error occurs,  
check that the water table or piezoline(s) span the appropriate soil cells.
-111 = safety factor equation did not converge

Entity Information
Block Search - thin layers

Shared Entities

Type Coordinates (x,y)
1705.77, 744.739
1691.94, 749.191
1688.75, 750.234
1683.79, 751.475
1649.72, 759.997
1550.33, 784.49
1517.24, 792.645
1498.17, 797.461
1487.03, 800.244
1336.39, 837.906
1312.53, 843.912
1289.79, 849.649
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1268.54, 855.013
1248.67, 860.028
1228.73, 865.012
1188.81, 874.99
1149.18, 884.939
1148.86, 884.971
1148.57, 885
1148.54, 885.012
1143.27, 885.539
1138.57, 886
1128.02, 887.055
1123.25, 887.539
1118.57, 888
1107.98, 889.059
1098.56, 890
1087.91, 891.065
1078.56, 892
1067.84, 893.072
1058.55, 894
1056.47, 894.208
1047.76, 895.079
1038.54, 896
1031.85, 896
1031.28, 896
1024.07, 896
1022.73, 896
1003.75, 894.103
1002.72, 894
1002.59, 893.986
983.533, 892.081
982.719, 892
963.529, 890.082
962.713, 890
943.526, 888.082
942.708, 888
923.523, 886.082
922.702, 886
913.109, 885.041
912.699, 885
912.114, 884.941
912.089, 884.939
877.133, 876.202
859.589, 871.816
841.214, 867.222
840.146, 866.956
822.141, 862.454
802.222, 857.474
781.387, 852.265
759.573, 846.811
736.709, 841.095
712.721, 835.098
685.108, 828.195
626.363, 813.508
564.036, 797.924
447.096, 768.701
412.275, 760
398.83, 756.64
397.597, 756.33
396.492, 756.054
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395.41, 755.784
394.351, 755.519
393.315, 755.26
392.3, 755.007
391.307, 754.759
390.334, 754.516
390.102, 754.458
386.057, 753.446
369.041, 747.954
360.315, 745.046
360.041, 744.955
350.343, 744.956
350.039, 744.956
341.31, 747.867
341.038, 747.958
312.062, 748.539
311.035, 748.562
309.721, 749
307.672, 749.682
306.716, 750
300.91, 751.933
300.708, 752
300.446, 752.087
294.699, 754
294.195, 754.168
288.69, 756
288.155, 756.178
282.681, 758
282.067, 758.204
276.673, 760
275.984, 760.229
270.664, 762
267.902, 762.919
259.888, 762.906
256.257, 762.904
253.546, 762
252.468, 761.641
247.546, 760
246.36, 759.605
241.546, 758
236.819, 756.424
235.546, 756
230.819, 754.424
229.546, 754
228.273, 753.576
223.546, 752
222.273, 751.576
217.546, 750
212.017, 748.157
205.774, 746.076
205.581, 746.012
205.411, 745.955
205.123, 745.859
204.822, 745.759
204.532, 745.662
204.114, 745.523
202.582, 745.012
202.37, 744.941
201.485, 744.646
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External Boundary

201.379, 744.611
200.794, 744.416
200.126, 744.193
200.07, 744.175
199.416, 743.957
199.195, 743.883
197.758, 743.404
197.28, 743.245
196.972, 743.142
196.867, 743.107
195.97, 742.808
192.571, 741.675
180.393, 737.616
179.777, 737.41
179.104, 737.186
178.684, 737.046
177.683, 736.712
0, 735.281
0, 330
2300, 329.864
2300, 738.23
2246.57, 739.067
2243.38, 739.234
2237.66, 739.488
2236.06, 739.552
2228.45, 739.866
2227.6, 739.905
2224.96, 740
2223.17, 740.005
2222.91, 740.007
2220.2, 740.014
2219.67, 740.014
2212.87, 740.232
2205.39, 740.356
2197.23, 740.483
2193.85, 740.574
2186.16, 740.695
2184.12, 740.751
2173.86, 743.268
2159.21, 746.831
2152.58, 748.429
2136.66, 752.288
2133.09, 753.144
2130.67, 753.722
2128.9, 754.137
2118.44, 756.605
2115.88, 757.214
2112.57, 758
2110.94, 758.385
2109.47, 758.729
2106.6, 759.395
2105.52, 759.642
2103.96, 760
2102.2, 760.402
2101.25, 760.619
2095.2, 762
2092.07, 762.714
2091.21, 762.906
2090.82, 762.992
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2090.04, 763.165
2089.21, 763.348
2087.8, 763.655
2086.22, 764
2081.11, 764
2080.83, 764
2071.8, 762.725
2068.87, 762
2062.14, 760.334
2060.79, 760
2055.71, 758.743
2053.39, 758.173
2052.69, 758
2051.46, 757.69
2050.07, 757.348
2049.83, 757.288
2047.2, 756.637
2046.89, 756.56
2020.89, 750.238
2018.62, 749.686
2006.76, 746.88
2004.23, 746.282
1997.83, 744.822
1995.37, 744.264
1991.58, 743.44
1989.28, 742.939
1986.9, 742.454
1984.74, 742.012
1983.22, 741.722
1982.37, 741.56
1981.18, 741.335
1980.18, 741.16
1978.26, 740.826
1976.28, 740.516
1975.78, 740.438
1973.88, 740.177
1973.61, 740.14
1971.91, 739.942
1971.78, 739.934
1971.67, 739.928
1970.03, 739.874
1969.97, 739.872
1966.4, 739.837
1962.15, 739.979
1962.12, 739.978
1960.65, 739.995
1960.65, 739.995
1960.64, 739.995
1958.84, 739.961
1958.8, 739.962
1955.97, 739.894
1955.8, 739.899
1952.02, 739.831
1947.2, 739.799
1942.5, 739.789
1940.44, 740
1939.92, 740.009
1935.35, 740.008
1934.96, 740.008
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1930.81, 740.006
1930.4, 740.007
1927.26, 740.005
1923.77, 740.001
1923.7, 740.001
1923.26, 740
1923.21, 740
1920.59, 740.087
1917.66, 740.181
1916.72, 740.203
1915.68, 740.226
1898.08, 740.833
1892.28, 741.057
1847.51, 742
1841.58, 742.146
1841.29, 742.151
1840.84, 742.154
1840.05, 742.158
1838.74, 742.163
1826.34, 742.37
1814.92, 742.579
1800.98, 742.614
1792.37, 742.721
1787.88, 742.786
1779.33, 742.929
1773.39, 742.943
1773.36, 742.944
1769.62, 743.777
1768.75, 744
1768.54, 744.035
1766.72, 744.351
1766.68, 744.366
1766.61, 744.388
1766.59, 744.396
1766.25, 744.508
1766.18, 744.534
1766.15, 744.543
1766.11, 744.554
1766.11, 744.557
1765.72, 744.685
1765.58, 744.732
1765.48, 744.767
1765.46, 744.772
1765.43, 744.781
1765.41, 744.79
1765.39, 744.795
1765.38, 744.799
1765.36, 744.806
1765.35, 744.809
1765.3, 744.824
1765.3, 744.826
1765.29, 744.828
1765.27, 744.835
1765.27, 744.837
1765.25, 744.842
1765.24, 744.845
1765.23, 744.848
1763.77, 745.335
1760.89, 745.278
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1733.77, 744.737
1728.36, 742.936
1724.77, 741.738
1718.76, 741.738
1714.77, 741.738
1709.37, 743.539

Material Boundary

371.139, 747.994
371.35, 747.924
371.563, 747.853
384.979, 743.38
385.911, 743.07
390.102, 741.672
392.178, 740.98
393.625, 740.498
395.889, 739.743
404.687, 736.81
418.13, 732.329
426.507, 729.536
447.096, 722.672
507.505, 702.534
563.515, 683.862
563.605, 683.831
563.976, 683.705
564.036, 683.685
564.179, 683.637
564.311, 683.592
564.361, 683.575
564.491, 683.575
564.857, 683.576
586.189, 683.61
626.363, 684
698.374, 684.674
703.436, 684.721
840.146, 686
1002.59, 687.5
1031.85, 687.778
1056.47, 688
1070.79, 688.133
1076.9, 688.19
1113.49, 688.53
1198.73, 689.322
1487.03, 692
1546.99, 692.557
1550.33, 693.668
1688.75, 739.809
1696.74, 742.47
1703.25, 744.639
1703.64, 744.772
1703.65, 744.774
1703.66, 744.776
1703.67, 744.781
369.041, 747.954
369.564, 747.963
371.299, 747.998
378.927, 748.15
379.447, 748.16
386.057, 748.292
386.203, 748.286
389.631, 748.157
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Material Boundary

390.102, 748
402.215, 743.962
403.086, 743.672
410.125, 741.325
412.226, 740.625
420.368, 737.91
432.54, 733.852
440.132, 731.322
447.096, 729
503.929, 710.053
539.503, 697.951
558.611, 691.762
558.865, 691.679
562.929, 690.36
564.036, 690.348
567.84, 690.349
591.835, 690.364
623.213, 690.364
626.363, 690.364
694.207, 690.807
696.794, 690.824
748.23, 691.161
758.969, 691.241
840.146, 692
840.75, 692.006
878.605, 692.355
1002.59, 693.5
1031.66, 693.776
1031.69, 693.776
1031.85, 693.778
1056.47, 694
1104.1, 694.443
1146.52, 694.837
1211.99, 695.445
1271.75, 696
1271.77, 696
1289.59, 696.166
1484.09, 698.02
1487.03, 698.047
1488.81, 698.064
1546.16, 698.605
1550.33, 699.993
1550.34, 699.997
1664.79, 738.147
1685.08, 744.911
1685.14, 744.929
1685.15, 744.933
1685.16, 744.935
1685.16, 744.936
1685.18, 744.943
1685.18, 744.943
1688.75, 745.08
1695.33, 744.948
1695.56, 744.943
1695.85, 744.937
1703.67, 744.781
1705.77, 744.739
386.057, 748.292
387.636, 748.688
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Material Boundary

389.31, 749.106
390.102, 749.304
391.02, 749.533
392.766, 749.97
394.551, 750.415
396.375, 750.871
398.239, 751.337
400.145, 751.813
402.095, 752.3
404.089, 752.798
406.128, 753.308
411.367, 754.619
447.096, 763.546
449.685, 764.193
564.036, 792.77
626.363, 808.356
792.922, 850
793.256, 850.084
800.923, 852
801.257, 852.084
808.924, 854
809.258, 854.084
816.925, 856
817.259, 856.084
824.926, 858
825.261, 858.084
832.927, 860
833.262, 860.084
840.146, 861.804
840.929, 862
841.263, 862.084
848.931, 864
849.265, 864.083
856.933, 866
857.267, 866.083
864.935, 868
865.269, 868.083
872.938, 870
873.27, 870.083
880.94, 872
881.272, 872.083
888.942, 874
889.273, 874.083
896.944, 876
897.274, 876.082
904.947, 878
905.275, 878.082
912.949, 880.002
913.77, 880.084
932.954, 882
933.767, 882.081
952.96, 884
953.77, 884.081
972.965, 886
973.774, 886.081
992.971, 888
993.788, 888.082
1002.59, 888.961
1012.97, 890
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1015.9, 890
1031.85, 890.91
1032.05, 890.921
1048.3, 890
1056.47, 889.183
1057.55, 889.075
1068.31, 888
1079.05, 886.926
1088.31, 886
1098.98, 884.933
1108.31, 884
1118.92, 882.939
1128.32, 882
1138.86, 880.946
1138.94, 880.946
1148.32, 880
1170.76, 874.561
1189.01, 870
1189.01, 870
1211.61, 864.353
1229.02, 860
1229.02, 860
1252.48, 854.135
1269.03, 850
1269.03, 850
1293.27, 843.94
1309.04, 840
1309.04, 840
1334.07, 833.743
1349.05, 830
1349.05, 830
1374.81, 823.56
1389.05, 820
1389.05, 820
1415.4, 813.414
1429.06, 810
1429.06, 810
1455.94, 803.282
1469.07, 800
1482.16, 796.729
1487.03, 795.51
1509.08, 790
1521.9, 786.796
1549.09, 780
1550.33, 779.69
1561.74, 776.837
1589.1, 770
1601.64, 766.866
1629.1, 760
1641.53, 756.892
1669.11, 749.997
1687.47, 745.402
1688.75, 745.08
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Material Boundary

386.057, 748.292
390.102, 746.943
398.905, 744.009
399.789, 743.714
406.969, 741.321
409.105, 740.609
417.384, 737.849
429.814, 733.705
437.565, 731.121
447.096, 727.943
513.062, 705.952
558.73, 690.668
562.767, 689.357
564.036, 689.344
567.392, 689.344
591.838, 689.36
626.363, 689.36
695.698, 689.813
697.254, 689.823
736.377, 690.079
748.109, 690.189
840.146, 691.05
877.729, 691.397
1002.59, 692.55
1030.76, 692.817
1031.85, 692.828
1033.44, 692.842
1033.47, 692.842
1056.47, 693.05
1104.66, 693.498
1147.07, 693.892
1212.44, 694.499
1487.03, 697.05
1532.11, 697.469
1546.04, 697.6
1546.32, 697.603
1550.33, 698.939
1653.01, 733.166
1688.75, 745.08
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Material Boundary

371.563, 747.853
386.035, 748.141
390.055, 746.801
398.858, 743.867
399.741, 743.572
406.921, 741.178
409.057, 740.466
417.336, 737.706
429.767, 733.562
437.517, 730.978
447.048, 727.801
513.014, 705.81
558.684, 690.525
562.742, 689.207
564.035, 689.194
567.392, 689.194
591.838, 689.21
626.364, 689.21
695.699, 689.663
697.255, 689.673
736.378, 689.929
748.11, 690.039
840.147, 690.9
877.73, 691.247
1002.59, 692.4
1030.76, 692.667
1031.85, 692.678
1033.44, 692.692
1033.47, 692.692
1056.47, 692.9
1104.66, 693.348
1147.07, 693.742
1212.44, 694.349
1487.04, 696.9
1532.11, 697.319
1546.04, 697.45
1546.34, 697.453
1550.38, 698.797
1653.06, 733.024
1688.78, 744.929
1695.55, 744.793
1703.25, 744.639
378.927, 748.15
386.841, 750.704
390.794, 751.693
391.025, 751.751
391.998, 751.994
392.991, 752.242
394.005, 752.495
395.042, 752.754
396.101, 753.019
397.183, 753.289
398.289, 753.566
399.521, 753.875
412.966, 757.235
447.787, 765.936
564.727, 795.159
627.055, 810.743
685.799, 825.43
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Material Boundary

713.413, 832.333
737.4, 838.33
760.264, 844.046
782.078, 849.5
802.913, 854.709
822.833, 859.689
840.838, 864.191
841.905, 864.458
860.28, 869.051
877.824, 873.437
912.579, 882.124
912.983, 882.164
913.393, 882.205
922.986, 883.164
923.806, 883.246
942.991, 885.164
943.81, 885.246
962.997, 887.164
963.813, 887.246
983.002, 889.164
983.816, 889.246
1002.87, 891.15
1003.01, 891.164
1004.04, 891.267
1022.87, 893.15
1024.07, 893.15
1031.28, 893.15
1031.85, 893.15
1038.4, 893.15
1047.48, 892.243
1056.19, 891.373
1058.27, 891.164
1067.55, 890.236
1078.27, 889.164
1087.62, 888.229
1098.28, 887.164
1107.69, 886.223
1118.28, 885.164
1122.97, 884.703
1127.74, 884.219
1138.29, 883.164
1142.99, 882.702
1147.94, 882.207
1147.97, 882.196
1148.58, 882.135
1148.69, 882.124
1188.12, 872.225
1228.04, 862.248
1247.98, 857.264
1267.84, 852.25
1289.09, 846.886
1311.83, 841.149
1335.69, 835.141
1486.34, 797.479
1497.47, 794.697
1516.55, 789.88
1549.65, 781.723
1649.04, 757.231
1683.09, 748.711
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1687.96, 747.493
1691.06, 746.481
1695.85, 744.937

Material Boundary

379.447, 748.16
386.882, 750.56
390.83, 751.547
391.061, 751.605
392.034, 751.848
393.027, 752.096
394.042, 752.35
395.078, 752.609
396.137, 752.873
397.22, 753.144
398.326, 753.42
399.558, 753.729
413.002, 757.089
447.823, 765.791
564.764, 795.013
627.091, 810.598
685.835, 825.284
713.449, 832.187
737.436, 838.184
760.301, 843.901
782.115, 849.354
802.949, 854.563
822.869, 859.544
840.874, 864.045
841.942, 864.312
860.317, 868.905
877.86, 873.291
912.605, 881.976
912.998, 882.015
913.408, 882.056
923, 883.015
923.821, 883.097
943.006, 885.015
943.825, 885.097
963.012, 887.015
963.828, 887.096
983.017, 889.015
983.831, 889.096
1002.88, 891.001
1003.02, 891.015
1004.05, 891.118
1022.87, 893
1024.07, 893
1031.28, 893
1031.85, 893
1038.39, 893
1047.46, 892.093
1056.17, 891.223
1058.26, 891.015
1067.54, 890.087
1078.26, 889.015
1087.61, 888.08
1098.26, 887.015
1107.68, 886.073
1118.27, 885.015
1122.95, 884.554
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1127.72, 884.07
1138.27, 883.015
1142.97, 882.553
1147.91, 882.06
1147.94, 882.048
1148.56, 881.986
1148.66, 881.976
1188.08, 872.08
1228, 862.102
1247.94, 857.118
1267.81, 852.104
1289.06, 846.74
1311.8, 841.003
1335.66, 834.996
1486.31, 797.334
1497.43, 794.552
1516.51, 789.734
1549.61, 781.577
1649, 757.085
1683.06, 748.565
1687.92, 747.349
1691.01, 746.338
1695.33, 744.948

Material Boundary
371.139, 747.994
371.299, 747.998

Scenario-based Entities

Type Coordinates (x,y) Seismic
-2.66e-14, 730.281
178.514, 731.719
180.265, 732.302
180.685, 732.443
181.358, 732.667
181.974, 732.872
194.152, 736.932
197.551, 738.064
198.448, 738.364
198.554, 738.399
198.861, 738.501
199.339, 738.661
200.776, 739.14
200.997, 739.213
201.651, 739.431
201.708, 739.45
202.375, 739.673
202.96, 739.868
203.066, 739.903
203.951, 740.198
204.163, 740.269
205.695, 740.779
206.113, 740.918
206.403, 741.015
206.704, 741.116
206.992, 741.211
207.162, 741.268
207.356, 741.333
213.598, 743.414
219.127, 745.257

Wadsworth Till

Assigned to:
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223.854, 746.832
225.127, 747.257
229.854, 748.832
231.127, 749.257
232.4, 749.681
237.127, 751.257
238.4, 751.681
243.127, 753.257
247.941, 754.861
249.127, 755.257
254.049, 756.897
255.127, 757.257
257.07, 757.904
259.897, 757.906
267.095, 757.918
269.085, 757.256
274.405, 755.485
275.094, 755.256
280.488, 753.46
281.102, 753.256
286.576, 751.434
287.111, 751.256
292.616, 749.424
293.12, 749.256
298.867, 747.343
299.129, 747.256
299.331, 747.189
305.137, 745.256
306.093, 744.938
308.139, 744.257
310.17, 743.58
311.956, 743.54
340.176, 742.974
349.223, 739.958
350.337, 739.956
360.847, 739.955
361.891, 740.301
370.6, 743.203
385.911, 743.07
390.102, 741.672
392.178, 740.98
393.625, 740.498
395.889, 739.743
404.687, 736.81
418.13, 732.329
426.507, 729.536
447.096, 722.672
507.505, 702.534
563.515, 683.862
563.605, 683.831
563.976, 683.705
564.036, 683.685
564.179, 683.637
564.311, 683.592
564.361, 683.575
564.491, 683.575
564.857, 683.576
586.189, 683.61
626.363, 684
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Water Table

698.374, 684.674
703.436, 684.721
840.146, 686
1002.59, 687.5
1031.85, 687.778
1056.47, 688
1070.79, 688.133
1076.9, 688.19
1113.49, 688.53
1198.73, 689.322
1487.03, 692
1546.99, 692.557
1550.33, 693.668
1688.75, 739.809
1689.03, 739.9
1704.21, 739.987
1707.78, 738.796
1713.96, 736.738
1718.76, 736.738
1725.58, 736.737
1729.95, 738.193
1734.63, 739.753
1760.99, 740.279
1763.01, 740.319
1763.65, 740.104
1763.66, 740.102
1763.67, 740.098
1763.68, 740.094
1763.69, 740.092
1763.71, 740.084
1763.72, 740.082
1763.72, 740.081
1763.77, 740.065
1763.78, 740.062
1763.8, 740.056
1763.81, 740.051
1763.83, 740.046
1763.85, 740.038
1763.88, 740.028
1763.89, 740.024
1764, 739.989
1764.14, 739.942
1764.53, 739.813
1764.53, 739.811
1764.57, 739.8
1764.59, 739.79
1764.67, 739.764
1765.01, 739.653
1765.03, 739.645
1765.1, 739.622
1765.5, 739.489
1767.7, 739.105
1767.72, 739.101
1768.46, 738.913
1772.79, 737.949
1773.36, 737.944
1779.28, 737.93
1787.81, 737.786
1792.3, 737.722
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1800.94, 737.614
1814.87, 737.579
1826.26, 737.371
1838.69, 737.163
1840.03, 737.158
1840.81, 737.155
1841.22, 737.151
1841.48, 737.147
1847.4, 737.001
1892.14, 736.059
1897.9, 735.837
1915.54, 735.228
1916.61, 735.205
1917.52, 735.183
1920.42, 735.09
1923.11, 735.001
1923.25, 735
1923.71, 735.001
1923.77, 735.001
1927.27, 735.005
1930.39, 735.007
1930.8, 735.006
1934.96, 735.008
1935.34, 735.008
1939.87, 735.009
1940.15, 735.004
1942.25, 734.789
1947.23, 734.799
1952.08, 734.831
1955.77, 734.898
1955.95, 734.892
1958.79, 734.961
1958.82, 734.96
1960.66, 734.994
1962.1, 734.978
1966.34, 734.837
1970.07, 734.872
1970.19, 734.876
1971.89, 734.933
1972.06, 734.942
1972.35, 734.958
1974.24, 735.179
1974.56, 735.224
1976.51, 735.491
1977.05, 735.576
1979.08, 735.893
1981.03, 736.234
1982.08, 736.415
1983.3, 736.648
1984.15, 736.81
1985.71, 737.106
1987.91, 737.555
1990.31, 738.046
1992.64, 738.554
1996.46, 739.383
1998.94, 739.947
2005.36, 741.412
2007.91, 742.015
2017.72, 744.335
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2019.79, 744.824
2022.07, 745.38
2048.08, 751.704
2048.4, 751.784
2051.03, 752.434
2051.27, 752.494
2052.67, 752.839
2053.9, 753.148
2054.59, 753.317
2056.91, 753.888
2061.99, 755.146
2063.34, 755.481
2070.07, 757.147
2072.75, 757.81
2081.18, 759
2085.68, 759
2086.73, 758.77
2088.14, 758.464
2088.96, 758.282
2089.74, 758.111
2090.12, 758.026
2090.97, 757.836
2094.09, 757.125
2100.14, 755.745
2101.08, 755.528
2102.84, 755.126
2104.41, 754.768
2105.48, 754.523
2108.33, 753.859
2109.8, 753.517
2111.42, 753.135
2114.73, 752.349
2117.29, 751.74
2127.76, 749.27
2129.51, 748.856
2131.93, 748.281
2135.49, 747.427
2151.4, 743.569
2158.03, 741.971
2172.67, 738.411
2183.45, 735.767
2186.05, 735.696
2193.75, 735.575
2197.12, 735.484
2205.31, 735.357
2212.75, 735.233
2219.59, 735.014
2220.19, 735.014
2222.89, 735.007
2223.15, 735.005
2224.86, 735
2227.4, 734.909
2228.23, 734.871
2235.86, 734.556
2237.44, 734.493
2243.14, 734.24
2246.4, 734.069
2300, 733.229
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Piezoline

386.057, 748.292
386.203, 748.286
389.631, 748.157
390.102, 748
402.215, 743.962
403.086, 743.672
410.125, 741.325
412.226, 740.625
420.368, 737.91
432.54, 733.852
440.132, 731.322
447.096, 729
503.929, 710.053
539.503, 697.951
558.611, 691.762
558.865, 691.679
562.929, 690.36
564.036, 690.348
567.84, 690.349
591.835, 690.364
623.213, 690.364
626.363, 690.364
694.207, 690.807
696.794, 690.824
748.23, 691.161
758.969, 691.241
840.146, 692
840.75, 692.006
878.605, 692.355
1002.59, 693.5
1031.66, 693.776
1031.69, 693.776
1031.85, 693.778
1056.47, 694
1104.1, 694.443
1146.52, 694.837
1211.99, 695.445
1271.75, 696
1271.77, 696
1289.59, 696.166
1484.09, 698.02
1487.03, 698.047
1488.81, 698.064
1546.16, 698.605
1550.33, 699.993
1550.34, 699.997
1664.79, 738.147
1685.08, 744.911
1685.14, 744.929
1685.15, 744.933
1685.16, 744.935
1685.16, 744.936
1685.18, 744.943
1685.18, 744.943
1688.75, 745.08

Low Permeable 
Earth Liner

Bottom Liner 
Critical 
Interface - 
Base and 
Sideslopes

LCS Granular 
Drainage Layer

Assigned to:
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Block Search Polyline

371.35, 747.924
386.046, 748.217
390.079, 746.872
398.881, 743.938
399.765, 743.643
406.945, 741.249
409.081, 740.537
417.36, 737.777
429.79, 733.633
437.541, 731.05
447.072, 727.872
513.038, 705.881
558.707, 690.597
562.754, 689.282
564.036, 689.269
567.392, 689.269
591.838, 689.285
626.364, 689.285
695.699, 689.738
697.255, 689.748
736.377, 690.004
748.109, 690.114
840.147, 690.975
877.73, 691.322
1002.59, 692.475
1030.76, 692.742
1031.85, 692.753
1033.44, 692.767
1033.47, 692.767
1056.47, 692.975
1104.66, 693.423
1147.07, 693.817
1212.44, 694.424
1487.03, 696.975
1532.11, 697.394
1546.04, 697.525
1546.33, 697.528
1550.35, 698.868
1653.04, 733.095
1688.76, 745.005
1695.56, 744.868
1703.46, 744.71
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2.0402.0402.0402.040

1 1W W

Method: Bishop simplified
Factor of Safety: 2.040
Axis Location: 539.242, 1427.291
Left Slip Surface Endpoint: 377.649, 750.732
Right Slip Surface Endpoint: 983.533, 892.081

Zion Landfill Site 2 North Expansion: Section B-B' (West Side) 
Complete Buildout / Global Liner Stability
NonCircular - Liner Block Search 
Long Term / Static Conditions 

Phi 
(deg)

Cohesion 
(psf)

Sat. Unit Weight 
(lbs/ft3)

Unit Weight 
(lbs/ft3)

ColorMaterial Name

34.30130.3121.5Final Cover Soils

21.90130.3121.5Final Cover Critical Interface

3007575Expansion Waste Fill

300130126LCS Granular Drainage Layer

14.945134.1128.2Bottom Liner Critical Interface - Base 
and Sideslopes

34.30134.1128.2Low Permeable Earth Liner

14.31000137.8136.6Wadsworth Till

Safety Factor
0.000
0.250
0.500
0.750
1.000
1.250
1.500
1.750
2.000
2.250
2.500
2.750
3.000
3.250
3.500
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Slide Analysis Information

B-B_final_west_LT

Project Summary
File Name: B-B_final_west_LT.slmd
Slide Modeler Version: 9.006
Compute Time: 00h:23m:05.172s
Project Title: SLIDE - An Interactive Slope Stability Program
Date Created: 1/30/2020, 11:59:15 AM

General Settings
Units of Measurement: Imperial Units
Time Units: days
Permeability Units: feet/second
Data Output: Standard
Failure Direction: Right to Left

Analysis Options
Slices Type: Vertical

Analysis Methods Used
Bishop simplified
GLE/Morgenstern-Price with interslice force function 
(Half Sine)
Janbu corrected
Spencer

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes
Create Interslice boundaries at intersections with water 
tables and piezos:

Yes

Initial trial value of FS: 1
Steffensen Iteration: Yes

Groundwater Analysis



Groundwater Method: Water Surfaces
Pore Fluid Unit Weight [lbs/ft3]: 62.4
Use negative pore pressure cutoff: Yes
Maximum negative pore pressure [psf]: 0
Advanced Groundwater Method: None

Random Numbers
Pseudo-random Seed: 10116
Random Number Generation Method: Park and Miller v.3

Surface Options
Surface Type: Non-Circular Block Search
Number of Surfaces: 5000
Multiple Groups: Disabled
Pseudo-Random Surfaces: Enabled
Convex Surfaces Only: Disabled
Left Projection Angle (Start Angle) [deg]: 135
Left Projection Angle (End Angle) [deg]: 135
Right Projection Angle (Start Angle) [deg]: 45
Right Projection Angle (End Angle) [deg]: 45
Minimum Elevation: Not Defined
Minimum Depth: Not Defined
Minimum Area: Not Defined
Minimum Weight: Not Defined

Seismic Loading
Advanced seismic analysis: No
Staged pseudostatic analysis: No

Materials
Final Cover Soils

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 0
Friction Angle [deg] 34.3
Water Surface None
Ru Value 0
Final Cover Critical Interface
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Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 0
Friction Angle [deg] 21.9
Water Surface None
Ru Value 0
Expansion Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface None
Ru Value 0
LCS Granular Drainage Layer

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 126
Saturated Unit Weight [lbs/ft3] 130
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface Piezometric Line 1
Hu Value 1
Bottom Liner Critical Interface - Base and Sideslopes

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 45
Friction Angle [deg] 14.9
Water Surface Piezometric Line 1
Hu Value 1
Low Permeable Earth Liner

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 0
Friction Angle [deg] 34.3
Water Surface Piezometric Line 1
Hu Value 1
Wadsworth Till

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 136.6
Saturated Unit Weight [lbs/ft3] 137.8
Cohesion [psf] 1000
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Friction Angle [deg] 14.3
Water Surface Water Table
Hu Value 1

Global Minimums
Method: bishop simplified

FS 2.040230
Axis Location: 539.242, 1427.291
Left Slip Surface Endpoint: 377.649, 750.732
Right Slip Surface Endpoint: 983.533, 892.081
Resisting Moment: 1.1902e+09 lb-ft
Driving Moment: 5.83365e+08 lb-ft
Total Slice Area: 55221.5 ft2
Surface Horizontal Width: 605.884 ft
Surface Average Height: 91.142 ft

Method: janbu corrected

FS 2.063370
Axis Location: 539.242, 1427.291
Left Slip Surface Endpoint: 377.649, 750.732
Right Slip Surface Endpoint: 983.533, 892.081
Resisting Horizontal Force: 1.53688e+06 lb
Driving Horizontal Force: 744843 lb
Total Slice Area: 55221.5 ft2
Surface Horizontal Width: 605.884 ft
Surface Average Height: 91.142 ft

Method: spencer

FS 2.173900
Axis Location: 556.239, 1470.307
Left Slip Surface Endpoint: 377.960, 750.833
Right Slip Surface Endpoint: 1024.851, 896.000
Resisting Moment: 1.42446e+09 lb-ft
Driving Moment: 6.55253e+08 lb-ft
Resisting Horizontal Force: 1.64633e+06 lb
Driving Horizontal Force: 757317 lb
Total Slice Area: 61532.6 ft2
Surface Horizontal Width: 646.891 ft
Surface Average Height: 95.1205 ft

Method: gle/morgenstern-price
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FS 2.187820
Axis Location: 556.239, 1470.307
Left Slip Surface Endpoint: 377.960, 750.833
Right Slip Surface Endpoint: 1024.851, 896.000
Resisting Moment: 1.42049e+09 lb-ft
Driving Moment: 6.49271e+08 lb-ft
Resisting Horizontal Force: 1.64238e+06 lb
Driving Horizontal Force: 750694 lb
Total Slice Area: 61532.6 ft2
Surface Horizontal Width: 646.891 ft
Surface Average Height: 95.1205 ft

Global Minimum Coordinates
Method: bishop simplified

X Y
377.649 750.732
387.166 747.792
392.166 746.198
399.275 743.847
399.735 743.695
406.872 741.328
408.75 740.687
419.95 736.993
430.333 733.531
437.208 731.24
455.697 725.074
514.718 705.398
557.701 691.01
562.666 689.36
569.194 689.195
599.794 689.214
626.425 689.209
637.112 689.279
707.096 689.738
708.563 689.747
744.406 690.004
755.216 690.115
767.076 690.368
983.533 892.081

Method: janbu corrected
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X Y
377.649 750.732
387.166 747.792
392.166 746.198
399.275 743.847
399.735 743.695
406.872 741.328
408.75 740.687
419.95 736.993
430.333 733.531
437.208 731.24
455.697 725.074
514.718 705.398
557.701 691.01
562.666 689.36
569.194 689.195
599.794 689.214
626.425 689.209
637.112 689.279
707.096 689.738
708.563 689.747
744.406 690.004
755.216 690.115
767.076 690.368
983.533 892.081

Method: spencer
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X Y
377.96 750.833
403.577 742.294
430.101 733.451
458.359 724.03
484.022 715.506
513.512 705.643
536.231 698.039
561.452 689.769
561.582 689.728
562.772 689.357
577.318 689.2
586.77 689.206
643.984 689.324
663.841 689.454
693.281 689.647
706.613 689.735
726.241 689.862
744.296 690.003
761.404 690.196
774.647 690.438
804.335 710.414
816.04 718.474
831.237 729.134
846.948 740.435
865.001 753.857
882.102 767.11
897.653 779.746
912.434 792.404
927.666 805.931
942.767 819.572
957.263 832.909
971.03 845.776
983.927 858.011
995.9 869.458

1007.11 880.094
1024.85 896

Method: gle/morgenstern-price
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X Y
377.96 750.833
403.577 742.294
430.101 733.451
458.359 724.03
484.022 715.506
513.512 705.643
536.231 698.039
561.452 689.769
561.582 689.728
562.772 689.357
577.318 689.2
586.77 689.206
643.984 689.324
663.841 689.454
693.281 689.647
706.613 689.735
726.241 689.862
744.296 690.003
761.404 690.196
774.647 690.438
804.335 710.414
816.04 718.474
831.237 729.134
846.948 740.435
865.001 753.857
882.102 767.11
897.653 779.746
912.434 792.404
927.666 805.931
942.767 819.572
957.263 832.909
971.03 845.776
983.927 858.011
995.9 869.458

1007.11 880.094
1024.85 896

Valid and Invalid Surfaces
Method: bishop simplified

Number of Valid Surfaces: 4775
Number of Invalid Surfaces: 229

Error Codes
Error Code -108 reported for 1 surface
Error Code -110 reported for 228 surfaces

Method: janbu corrected
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Number of Valid Surfaces: 4773
Number of Invalid Surfaces: 231

Error Codes
Error Code -108 reported for 3 surfaces
Error Code -110 reported for 228 surfaces

Method: spencer

Number of Valid Surfaces: 4313
Number of Invalid Surfaces: 691

Error Codes
Error Code -108 reported for 48 surfaces
Error Code -110 reported for 228 surfaces
Error Code -111 reported for 415 surfaces

Method: gle/morgenstern-price

Number of Valid Surfaces: 4134
Number of Invalid Surfaces: 870

Error Codes
Error Code -108 reported for 67 surfaces
Error Code -110 reported for 228 surfaces
Error Code -111 reported for 575 surfaces

Error Code Descriptions

The following errors were encountered during the computation:
-108 = Total driving moment or total driving force < 0.1. This is to limit the calculation of  
extremely high safety factors if the driving force is very small (0.1 is an arbitrary number).
-110 = The water table or a piezoline does not span the slip region for a given slip surface,  
when Water Surfaces is specified as the method of pore pressure calculation. If this error occurs,  
check that the water table or piezoline(s) span the appropriate soil cells.
-111 = safety factor equation did not converge

Entity Information
Block Search - thin layers

Shared Entities

Type Coordinates (x,y)
1705.77, 744.739
1691.94, 749.191
1688.75, 750.234
1683.79, 751.475
1649.72, 759.997
1550.33, 784.49
1517.24, 792.645
1498.17, 797.461
1487.03, 800.244
1336.39, 837.906
1312.53, 843.912
1289.79, 849.649
1268.54, 855.013
1248.67, 860.028
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1228.73, 865.012
1188.81, 874.99
1149.18, 884.939
1148.86, 884.971
1148.57, 885
1148.54, 885.012
1143.27, 885.539
1138.57, 886
1128.02, 887.055
1123.25, 887.539
1118.57, 888
1107.98, 889.059
1098.56, 890
1087.91, 891.065
1078.56, 892
1067.84, 893.072
1058.55, 894
1056.47, 894.208
1047.76, 895.079
1038.54, 896
1031.85, 896
1031.28, 896
1024.07, 896
1022.73, 896
1003.75, 894.103
1002.72, 894
1002.59, 893.986
983.533, 892.081
982.719, 892
963.529, 890.082
962.713, 890
943.526, 888.082
942.708, 888
923.523, 886.082
922.702, 886
913.109, 885.041
912.699, 885
912.114, 884.941
912.089, 884.939
877.133, 876.202
859.589, 871.816
841.214, 867.222
840.146, 866.956
822.141, 862.454
802.222, 857.474
781.387, 852.265
759.573, 846.811
736.709, 841.095
712.721, 835.098
685.108, 828.195
626.363, 813.508
564.036, 797.924
447.096, 768.701
412.275, 760
398.83, 756.64
397.597, 756.33
396.492, 756.054
395.41, 755.784
394.351, 755.519
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393.315, 755.26
392.3, 755.007
391.307, 754.759
390.334, 754.516
390.102, 754.458
386.057, 753.446
369.041, 747.954
360.315, 745.046
360.041, 744.955
350.343, 744.956
350.039, 744.956
341.31, 747.867
341.038, 747.958
312.062, 748.539
311.035, 748.562
309.721, 749
307.672, 749.682
306.716, 750
300.91, 751.933
300.708, 752
300.446, 752.087
294.699, 754
294.195, 754.168
288.69, 756
288.155, 756.178
282.681, 758
282.067, 758.204
276.673, 760
275.984, 760.229
270.664, 762
267.902, 762.919
259.888, 762.906
256.257, 762.904
253.546, 762
252.468, 761.641
247.546, 760
246.36, 759.605
241.546, 758
236.819, 756.424
235.546, 756
230.819, 754.424
229.546, 754
228.273, 753.576
223.546, 752
222.273, 751.576
217.546, 750
212.017, 748.157
205.774, 746.076
205.581, 746.012
205.411, 745.955
205.123, 745.859
204.822, 745.759
204.532, 745.662
204.114, 745.523
202.582, 745.012
202.37, 744.941
201.485, 744.646
201.379, 744.611
200.794, 744.416
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External Boundary

200.126, 744.193
200.07, 744.175
199.416, 743.957
199.195, 743.883
197.758, 743.404
197.28, 743.245
196.972, 743.142
196.867, 743.107
195.97, 742.808
192.571, 741.675
180.393, 737.616
179.777, 737.41
179.104, 737.186
178.684, 737.046
177.683, 736.712
0, 735.281
0, 330
2300, 329.864
2300, 738.23
2246.57, 739.067
2243.38, 739.234
2237.66, 739.488
2236.06, 739.552
2228.45, 739.866
2227.6, 739.905
2224.96, 740
2223.17, 740.005
2222.91, 740.007
2220.2, 740.014
2219.67, 740.014
2212.87, 740.232
2205.39, 740.356
2197.23, 740.483
2193.85, 740.574
2186.16, 740.695
2184.12, 740.751
2173.86, 743.268
2159.21, 746.831
2152.58, 748.429
2136.66, 752.288
2133.09, 753.144
2130.67, 753.722
2128.9, 754.137
2118.44, 756.605
2115.88, 757.214
2112.57, 758
2110.94, 758.385
2109.47, 758.729
2106.6, 759.395
2105.52, 759.642
2103.96, 760
2102.2, 760.402
2101.25, 760.619
2095.2, 762
2092.07, 762.714
2091.21, 762.906
2090.82, 762.992
2090.04, 763.165
2089.21, 763.348
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2087.8, 763.655
2086.22, 764
2081.11, 764
2080.83, 764
2071.8, 762.725
2068.87, 762
2062.14, 760.334
2060.79, 760
2055.71, 758.743
2053.39, 758.173
2052.69, 758
2051.46, 757.69
2050.07, 757.348
2049.83, 757.288
2047.2, 756.637
2046.89, 756.56
2020.89, 750.238
2018.62, 749.686
2006.76, 746.88
2004.23, 746.282
1997.83, 744.822
1995.37, 744.264
1991.58, 743.44
1989.28, 742.939
1986.9, 742.454
1984.74, 742.012
1983.22, 741.722
1982.37, 741.56
1981.18, 741.335
1980.18, 741.16
1978.26, 740.826
1976.28, 740.516
1975.78, 740.438
1973.88, 740.177
1973.61, 740.14
1971.91, 739.942
1971.78, 739.934
1971.67, 739.928
1970.03, 739.874
1969.97, 739.872
1966.4, 739.837
1962.15, 739.979
1962.12, 739.978
1960.65, 739.995
1960.65, 739.995
1960.64, 739.995
1958.84, 739.961
1958.8, 739.962
1955.97, 739.894
1955.8, 739.899
1952.02, 739.831
1947.2, 739.799
1942.5, 739.789
1940.44, 740
1939.92, 740.009
1935.35, 740.008
1934.96, 740.008
1930.81, 740.006
1930.4, 740.007
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1927.26, 740.005
1923.77, 740.001
1923.7, 740.001
1923.26, 740
1923.21, 740
1920.59, 740.087
1917.66, 740.181
1916.72, 740.203
1915.68, 740.226
1898.08, 740.833
1892.28, 741.057
1847.51, 742
1841.58, 742.146
1841.29, 742.151
1840.84, 742.154
1840.05, 742.158
1838.74, 742.163
1826.34, 742.37
1814.92, 742.579
1800.98, 742.614
1792.37, 742.721
1787.88, 742.786
1779.33, 742.929
1773.39, 742.943
1773.36, 742.944
1769.62, 743.777
1768.75, 744
1768.54, 744.035
1766.72, 744.351
1766.68, 744.366
1766.61, 744.388
1766.59, 744.396
1766.25, 744.508
1766.18, 744.534
1766.15, 744.543
1766.11, 744.554
1766.11, 744.557
1765.72, 744.685
1765.58, 744.732
1765.48, 744.767
1765.46, 744.772
1765.43, 744.781
1765.41, 744.79
1765.39, 744.795
1765.38, 744.799
1765.36, 744.806
1765.35, 744.809
1765.3, 744.824
1765.3, 744.826
1765.29, 744.828
1765.27, 744.835
1765.27, 744.837
1765.25, 744.842
1765.24, 744.845
1765.23, 744.848
1763.77, 745.335
1760.89, 745.278
1733.77, 744.737
1728.36, 742.936
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1724.77, 741.738
1718.76, 741.738
1714.77, 741.738
1709.37, 743.539

Material Boundary

371.139, 747.994
371.35, 747.924
371.563, 747.853
384.979, 743.38
385.911, 743.07
390.102, 741.672
392.178, 740.98
393.625, 740.498
395.889, 739.743
404.687, 736.81
418.13, 732.329
426.507, 729.536
447.096, 722.672
507.505, 702.534
563.515, 683.862
563.605, 683.831
563.976, 683.705
564.036, 683.685
564.179, 683.637
564.311, 683.592
564.361, 683.575
564.491, 683.575
564.857, 683.576
586.189, 683.61
626.363, 684
698.374, 684.674
703.436, 684.721
840.146, 686
1002.59, 687.5
1031.85, 687.778
1056.47, 688
1070.79, 688.133
1076.9, 688.19
1113.49, 688.53
1198.73, 689.322
1487.03, 692
1546.99, 692.557
1550.33, 693.668
1688.75, 739.809
1696.74, 742.47
1703.25, 744.639
1703.64, 744.772
1703.65, 744.774
1703.66, 744.776
1703.67, 744.781
369.041, 747.954
369.564, 747.963
371.299, 747.998
378.927, 748.15
379.447, 748.16
386.057, 748.292
386.203, 748.286
389.631, 748.157
390.102, 748
402.215, 743.962
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Material Boundary

403.086, 743.672
410.125, 741.325
412.226, 740.625
420.368, 737.91
432.54, 733.852
440.132, 731.322
447.096, 729
503.929, 710.053
539.503, 697.951
558.611, 691.762
558.865, 691.679
562.929, 690.36
564.036, 690.348
567.84, 690.349
591.835, 690.364
623.213, 690.364
626.363, 690.364
694.207, 690.807
696.794, 690.824
748.23, 691.161
758.969, 691.241
840.146, 692
840.75, 692.006
878.605, 692.355
1002.59, 693.5
1031.66, 693.776
1031.69, 693.776
1031.85, 693.778
1056.47, 694
1104.1, 694.443
1146.52, 694.837
1211.99, 695.445
1271.75, 696
1271.77, 696
1289.59, 696.166
1484.09, 698.02
1487.03, 698.047
1488.81, 698.064
1546.16, 698.605
1550.33, 699.993
1550.34, 699.997
1664.79, 738.147
1685.08, 744.911
1685.14, 744.929
1685.15, 744.933
1685.16, 744.935
1685.16, 744.936
1685.18, 744.943
1685.18, 744.943
1688.75, 745.08
1695.33, 744.948
1695.56, 744.943
1695.85, 744.937
1703.67, 744.781
1705.77, 744.739
386.057, 748.292
387.636, 748.688
389.31, 749.106
390.102, 749.304
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Material Boundary

391.02, 749.533
392.766, 749.97
394.551, 750.415
396.375, 750.871
398.239, 751.337
400.145, 751.813
402.095, 752.3
404.089, 752.798
406.128, 753.308
411.367, 754.619
447.096, 763.546
449.685, 764.193
564.036, 792.77
626.363, 808.356
792.922, 850
793.256, 850.084
800.923, 852
801.257, 852.084
808.924, 854
809.258, 854.084
816.925, 856
817.259, 856.084
824.926, 858
825.261, 858.084
832.927, 860
833.262, 860.084
840.146, 861.804
840.929, 862
841.263, 862.084
848.931, 864
849.265, 864.083
856.933, 866
857.267, 866.083
864.935, 868
865.269, 868.083
872.938, 870
873.27, 870.083
880.94, 872
881.272, 872.083
888.942, 874
889.273, 874.083
896.944, 876
897.274, 876.082
904.947, 878
905.275, 878.082
912.949, 880.002
913.77, 880.084
932.954, 882
933.767, 882.081
952.96, 884
953.77, 884.081
972.965, 886
973.774, 886.081
992.971, 888
993.788, 888.082
1002.59, 888.961
1012.97, 890
1015.9, 890
1031.85, 890.91
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1032.05, 890.921
1048.3, 890
1056.47, 889.183
1057.55, 889.075
1068.31, 888
1079.05, 886.926
1088.31, 886
1098.98, 884.933
1108.31, 884
1118.92, 882.939
1128.32, 882
1138.86, 880.946
1138.94, 880.946
1148.32, 880
1170.76, 874.561
1189.01, 870
1189.01, 870
1211.61, 864.353
1229.02, 860
1229.02, 860
1252.48, 854.135
1269.03, 850
1269.03, 850
1293.27, 843.94
1309.04, 840
1309.04, 840
1334.07, 833.743
1349.05, 830
1349.05, 830
1374.81, 823.56
1389.05, 820
1389.05, 820
1415.4, 813.414
1429.06, 810
1429.06, 810
1455.94, 803.282
1469.07, 800
1482.16, 796.729
1487.03, 795.51
1509.08, 790
1521.9, 786.796
1549.09, 780
1550.33, 779.69
1561.74, 776.837
1589.1, 770
1601.64, 766.866
1629.1, 760
1641.53, 756.892
1669.11, 749.997
1687.47, 745.402
1688.75, 745.08
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Material Boundary

386.057, 748.292
390.102, 746.943
398.905, 744.009
399.789, 743.714
406.969, 741.321
409.105, 740.609
417.384, 737.849
429.814, 733.705
437.565, 731.121
447.096, 727.943
513.062, 705.952
558.73, 690.668
562.767, 689.357
564.036, 689.344
567.392, 689.344
591.838, 689.36
626.363, 689.36
695.698, 689.813
697.254, 689.823
736.377, 690.079
748.109, 690.189
840.146, 691.05
877.729, 691.397
1002.59, 692.55
1030.76, 692.817
1031.85, 692.828
1033.44, 692.842
1033.47, 692.842
1056.47, 693.05
1104.66, 693.498
1147.07, 693.892
1212.44, 694.499
1487.03, 697.05
1532.11, 697.469
1546.04, 697.6
1546.32, 697.603
1550.33, 698.939
1653.01, 733.166
1688.75, 745.08
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Material Boundary

371.563, 747.853
386.035, 748.141
390.055, 746.801
398.858, 743.867
399.741, 743.572
406.921, 741.178
409.057, 740.466
417.336, 737.706
429.767, 733.562
437.517, 730.978
447.048, 727.801
513.014, 705.81
558.684, 690.525
562.742, 689.207
564.035, 689.194
567.392, 689.194
591.838, 689.21
626.364, 689.21
695.699, 689.663
697.255, 689.673
736.378, 689.929
748.11, 690.039
840.147, 690.9
877.73, 691.247
1002.59, 692.4
1030.76, 692.667
1031.85, 692.678
1033.44, 692.692
1033.47, 692.692
1056.47, 692.9
1104.66, 693.348
1147.07, 693.742
1212.44, 694.349
1487.04, 696.9
1532.11, 697.319
1546.04, 697.45
1546.34, 697.453
1550.38, 698.797
1653.06, 733.024
1688.78, 744.929
1695.55, 744.793
1703.25, 744.639
378.927, 748.15
386.841, 750.704
390.794, 751.693
391.025, 751.751
391.998, 751.994
392.991, 752.242
394.005, 752.495
395.042, 752.754
396.101, 753.019
397.183, 753.289
398.289, 753.566
399.521, 753.875
412.966, 757.235
447.787, 765.936
564.727, 795.159
627.055, 810.743
685.799, 825.43
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Material Boundary

713.413, 832.333
737.4, 838.33
760.264, 844.046
782.078, 849.5
802.913, 854.709
822.833, 859.689
840.838, 864.191
841.905, 864.458
860.28, 869.051
877.824, 873.437
912.579, 882.124
912.983, 882.164
913.393, 882.205
922.986, 883.164
923.806, 883.246
942.991, 885.164
943.81, 885.246
962.997, 887.164
963.813, 887.246
983.002, 889.164
983.816, 889.246
1002.87, 891.15
1003.01, 891.164
1004.04, 891.267
1022.87, 893.15
1024.07, 893.15
1031.28, 893.15
1031.85, 893.15
1038.4, 893.15
1047.48, 892.243
1056.19, 891.373
1058.27, 891.164
1067.55, 890.236
1078.27, 889.164
1087.62, 888.229
1098.28, 887.164
1107.69, 886.223
1118.28, 885.164
1122.97, 884.703
1127.74, 884.219
1138.29, 883.164
1142.99, 882.702
1147.94, 882.207
1147.97, 882.196
1148.58, 882.135
1148.69, 882.124
1188.12, 872.225
1228.04, 862.248
1247.98, 857.264
1267.84, 852.25
1289.09, 846.886
1311.83, 841.149
1335.69, 835.141
1486.34, 797.479
1497.47, 794.697
1516.55, 789.88
1549.65, 781.723
1649.04, 757.231
1683.09, 748.711
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1687.96, 747.493
1691.06, 746.481
1695.85, 744.937

Material Boundary

379.447, 748.16
386.882, 750.56
390.83, 751.547
391.061, 751.605
392.034, 751.848
393.027, 752.096
394.042, 752.35
395.078, 752.609
396.137, 752.873
397.22, 753.144
398.326, 753.42
399.558, 753.729
413.002, 757.089
447.823, 765.791
564.764, 795.013
627.091, 810.598
685.835, 825.284
713.449, 832.187
737.436, 838.184
760.301, 843.901
782.115, 849.354
802.949, 854.563
822.869, 859.544
840.874, 864.045
841.942, 864.312
860.317, 868.905
877.86, 873.291
912.605, 881.976
912.998, 882.015
913.408, 882.056
923, 883.015
923.821, 883.097
943.006, 885.015
943.825, 885.097
963.012, 887.015
963.828, 887.096
983.017, 889.015
983.831, 889.096
1002.88, 891.001
1003.02, 891.015
1004.05, 891.118
1022.87, 893
1024.07, 893
1031.28, 893
1031.85, 893
1038.39, 893
1047.46, 892.093
1056.17, 891.223
1058.26, 891.015
1067.54, 890.087
1078.26, 889.015
1087.61, 888.08
1098.26, 887.015
1107.68, 886.073
1118.27, 885.015
1122.95, 884.554
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1127.72, 884.07
1138.27, 883.015
1142.97, 882.553
1147.91, 882.06
1147.94, 882.048
1148.56, 881.986
1148.66, 881.976
1188.08, 872.08
1228, 862.102
1247.94, 857.118
1267.81, 852.104
1289.06, 846.74
1311.8, 841.003
1335.66, 834.996
1486.31, 797.334
1497.43, 794.552
1516.51, 789.734
1549.61, 781.577
1649, 757.085
1683.06, 748.565
1687.92, 747.349
1691.01, 746.338
1695.33, 744.948

Material Boundary
371.139, 747.994
371.299, 747.998

Scenario-based Entities

Type Coordinates (x,y) Static
-2.66e-14, 730.281
178.514, 731.719
180.265, 732.302
180.685, 732.443
181.358, 732.667
181.974, 732.872
194.152, 736.932
197.551, 738.064
198.448, 738.364
198.554, 738.399
198.861, 738.501
199.339, 738.661
200.776, 739.14
200.997, 739.213
201.651, 739.431
201.708, 739.45
202.375, 739.673
202.96, 739.868
203.066, 739.903
203.951, 740.198
204.163, 740.269
205.695, 740.779
206.113, 740.918
206.403, 741.015
206.704, 741.116
206.992, 741.211
207.162, 741.268
207.356, 741.333
213.598, 743.414
219.127, 745.257

Wadsworth Till

Assigned to:
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223.854, 746.832
225.127, 747.257
229.854, 748.832
231.127, 749.257
232.4, 749.681
237.127, 751.257
238.4, 751.681
243.127, 753.257
247.941, 754.861
249.127, 755.257
254.049, 756.897
255.127, 757.257
257.07, 757.904
259.897, 757.906
267.095, 757.918
269.085, 757.256
274.405, 755.485
275.094, 755.256
280.488, 753.46
281.102, 753.256
286.576, 751.434
287.111, 751.256
292.616, 749.424
293.12, 749.256
298.867, 747.343
299.129, 747.256
299.331, 747.189
305.137, 745.256
306.093, 744.938
308.139, 744.257
310.17, 743.58
311.956, 743.54
340.176, 742.974
349.223, 739.958
350.337, 739.956
360.847, 739.955
361.891, 740.301
370.6, 743.203
385.911, 743.07
390.102, 741.672
392.178, 740.98
393.625, 740.498
395.889, 739.743
404.687, 736.81
418.13, 732.329
426.507, 729.536
447.096, 722.672
507.505, 702.534
563.515, 683.862
563.605, 683.831
563.976, 683.705
564.036, 683.685
564.179, 683.637
564.311, 683.592
564.361, 683.575
564.491, 683.575
564.857, 683.576
586.189, 683.61
626.363, 684

24/29

Tuesday, January 26, 2021B-B_final_west_LT



Water Table

698.374, 684.674
703.436, 684.721
840.146, 686
1002.59, 687.5
1031.85, 687.778
1056.47, 688
1070.79, 688.133
1076.9, 688.19
1113.49, 688.53
1198.73, 689.322
1487.03, 692
1546.99, 692.557
1550.33, 693.668
1688.75, 739.809
1689.03, 739.9
1704.21, 739.987
1707.78, 738.796
1713.96, 736.738
1718.76, 736.738
1725.58, 736.737
1729.95, 738.193
1734.63, 739.753
1760.99, 740.279
1763.01, 740.319
1763.65, 740.104
1763.66, 740.102
1763.67, 740.098
1763.68, 740.094
1763.69, 740.092
1763.71, 740.084
1763.72, 740.082
1763.72, 740.081
1763.77, 740.065
1763.78, 740.062
1763.8, 740.056
1763.81, 740.051
1763.83, 740.046
1763.85, 740.038
1763.88, 740.028
1763.89, 740.024
1764, 739.989
1764.14, 739.942
1764.53, 739.813
1764.53, 739.811
1764.57, 739.8
1764.59, 739.79
1764.67, 739.764
1765.01, 739.653
1765.03, 739.645
1765.1, 739.622
1765.5, 739.489
1767.7, 739.105
1767.72, 739.101
1768.46, 738.913
1772.79, 737.949
1773.36, 737.944
1779.28, 737.93
1787.81, 737.786
1792.3, 737.722
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1800.94, 737.614
1814.87, 737.579
1826.26, 737.371
1838.69, 737.163
1840.03, 737.158
1840.81, 737.155
1841.22, 737.151
1841.48, 737.147
1847.4, 737.001
1892.14, 736.059
1897.9, 735.837
1915.54, 735.228
1916.61, 735.205
1917.52, 735.183
1920.42, 735.09
1923.11, 735.001
1923.25, 735
1923.71, 735.001
1923.77, 735.001
1927.27, 735.005
1930.39, 735.007
1930.8, 735.006
1934.96, 735.008
1935.34, 735.008
1939.87, 735.009
1940.15, 735.004
1942.25, 734.789
1947.23, 734.799
1952.08, 734.831
1955.77, 734.898
1955.95, 734.892
1958.79, 734.961
1958.82, 734.96
1960.66, 734.994
1962.1, 734.978
1966.34, 734.837
1970.07, 734.872
1970.19, 734.876
1971.89, 734.933
1972.06, 734.942
1972.35, 734.958
1974.24, 735.179
1974.56, 735.224
1976.51, 735.491
1977.05, 735.576
1979.08, 735.893
1981.03, 736.234
1982.08, 736.415
1983.3, 736.648
1984.15, 736.81
1985.71, 737.106
1987.91, 737.555
1990.31, 738.046
1992.64, 738.554
1996.46, 739.383
1998.94, 739.947
2005.36, 741.412
2007.91, 742.015
2017.72, 744.335
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2019.79, 744.824
2022.07, 745.38
2048.08, 751.704
2048.4, 751.784
2051.03, 752.434
2051.27, 752.494
2052.67, 752.839
2053.9, 753.148
2054.59, 753.317
2056.91, 753.888
2061.99, 755.146
2063.34, 755.481
2070.07, 757.147
2072.75, 757.81
2081.18, 759
2085.68, 759
2086.73, 758.77
2088.14, 758.464
2088.96, 758.282
2089.74, 758.111
2090.12, 758.026
2090.97, 757.836
2094.09, 757.125
2100.14, 755.745
2101.08, 755.528
2102.84, 755.126
2104.41, 754.768
2105.48, 754.523
2108.33, 753.859
2109.8, 753.517
2111.42, 753.135
2114.73, 752.349
2117.29, 751.74
2127.76, 749.27
2129.51, 748.856
2131.93, 748.281
2135.49, 747.427
2151.4, 743.569
2158.03, 741.971
2172.67, 738.411
2183.45, 735.767
2186.05, 735.696
2193.75, 735.575
2197.12, 735.484
2205.31, 735.357
2212.75, 735.233
2219.59, 735.014
2220.19, 735.014
2222.89, 735.007
2223.15, 735.005
2224.86, 735
2227.4, 734.909
2228.23, 734.871
2235.86, 734.556
2237.44, 734.493
2243.14, 734.24
2246.4, 734.069
2300, 733.229
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Piezoline

386.057, 748.292
386.203, 748.286
389.631, 748.157
390.102, 748
402.215, 743.962
403.086, 743.672
410.125, 741.325
412.226, 740.625
420.368, 737.91
432.54, 733.852
440.132, 731.322
447.096, 729
503.929, 710.053
539.503, 697.951
558.611, 691.762
558.865, 691.679
562.929, 690.36
564.036, 690.348
567.84, 690.349
591.835, 690.364
623.213, 690.364
626.363, 690.364
694.207, 690.807
696.794, 690.824
748.23, 691.161
758.969, 691.241
840.146, 692
840.75, 692.006
878.605, 692.355
1002.59, 693.5
1031.66, 693.776
1031.69, 693.776
1031.85, 693.778
1056.47, 694
1104.1, 694.443
1146.52, 694.837
1211.99, 695.445
1271.75, 696
1271.77, 696
1289.59, 696.166
1484.09, 698.02
1487.03, 698.047
1488.81, 698.064
1546.16, 698.605
1550.33, 699.993
1550.34, 699.997
1664.79, 738.147
1685.08, 744.911
1685.14, 744.929
1685.15, 744.933
1685.16, 744.935
1685.16, 744.936
1685.18, 744.943
1685.18, 744.943
1688.75, 745.08

Low Permeable 
Earth Liner

Bottom Liner 
Critical 
Interface - 
Base and 
Sideslopes

LCS Granular 
Drainage Layer

Assigned to:
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Block Search Polyline

371.35, 747.924
386.046, 748.217
390.079, 746.872
398.881, 743.938
399.765, 743.643
406.945, 741.249
409.081, 740.537
417.36, 737.777
429.79, 733.633
437.541, 731.05
447.072, 727.872
513.038, 705.881
558.707, 690.597
562.754, 689.282
564.036, 689.269
567.392, 689.269
591.838, 689.285
626.364, 689.285
695.699, 689.738
697.255, 689.748
736.377, 690.004
748.109, 690.114
840.147, 690.975
877.73, 691.322
1002.59, 692.475
1030.76, 692.742
1031.85, 692.753
1033.44, 692.767
1033.47, 692.767
1056.47, 692.975
1104.66, 693.423
1147.07, 693.817
1212.44, 694.424
1487.03, 696.975
1532.11, 697.394
1546.04, 697.525
1546.33, 697.528
1550.35, 698.868
1653.04, 733.095
1688.76, 745.005
1695.56, 744.868
1703.46, 744.71
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SLOPE STABILITY 
SECTION B-B' – HORIZONTAL EXPANSION (WEST SLOPE) 

GLOBAL LINER STABILITY ANALYSIS 

COMPLETE BUILD-OUT / FINAL LANDFORM 
CIRCULAR ANALYSIS OF WASTE AND FOUNDATION 

(ROTATIONAL SLOPE FAILURE) 



2.1172.1172.1172.117

1 1W W

Method: Janbu corrected
Factor of Safety: 2.117
Center: 668.378, 1051.486
Radius: 442.069
Left Slip Surface Endpoint: 349.749, 745.053
Right Slip Surface Endpoint: 1080.597, 891.796

Zion Landfill Site 2 North Expansion: Section B-B' (West Side)
Complete Buildout / Global Stability
Circular - Grid Search 
Short Term / Seismic Conditions 

Phi 
(deg)

Cohesion 
(psf)

Sat. Unit Weight 
(lbs/ft3)

Unit Weight 
(lbs/ft3)

ColorMaterial Name

11.81465130.3121.5Final Cover Soils

21.90130.3121.5Final Cover Critical Interface

3307575Expansion Waste Fill

300130126LCS Granular Drainage Layer

14.945134.1128.2
Bottom Liner Critical Interface - Base 

and Sideslopes

11.81465134.1128.2Low Permeable Earth Liner

11.81465137.8136.6Wadsworth Till

  0.0461
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Slide Analysis Information

B-B_final_west_ST

Project Summary
File Name: B-B_final_west_ST.slmd
Slide Modeler Version: 9.006
Compute Time: 00h:00m:09.797s
Project Title: SLIDE - An Interactive Slope Stability Program
Date Created: 1/30/2020, 11:59:15 AM

General Settings
Units of Measurement: Imperial Units
Time Units: days
Permeability Units: feet/second
Data Output: Standard
Failure Direction: Right to Left

Analysis Options
Slices Type: Vertical

Analysis Methods Used
Bishop simplified
GLE/Morgenstern-Price with interslice force function 
(Half Sine)
Janbu corrected
Spencer

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes
Create Interslice boundaries at intersections with water 
tables and piezos:

Yes

Initial trial value of FS: 1
Steffensen Iteration: Yes

Groundwater Analysis



Groundwater Method: Water Surfaces
Pore Fluid Unit Weight [lbs/ft3]: 62.4
Use negative pore pressure cutoff: Yes
Maximum negative pore pressure [psf]: 0
Advanced Groundwater Method: None

Random Numbers
Pseudo-random Seed: 10116
Random Number Generation Method: Park and Miller v.3

Surface Options
Surface Type: Circular
Search Method: Grid Search
Radius Increment: 10
Composite Surfaces: Disabled
Reverse Curvature: Invalid Surfaces
Minimum Elevation: Not Defined
Minimum Depth [ft]: 6
Minimum Area: Not Defined
Minimum Weight: Not Defined

Seismic Loading
Advanced seismic analysis: No
Staged pseudostatic analysis: No
Seismic Load Coefficient (Horizontal): 0.0461

Materials
Final Cover Soils

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 1465
Friction Angle [deg] 11.8
Water Surface None
Ru Value 0
Final Cover Critical Interface

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
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Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 0
Friction Angle [deg] 21.9
Water Surface None
Ru Value 0
Expansion Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 33
Water Surface None
Ru Value 0
LCS Granular Drainage Layer

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 126
Saturated Unit Weight [lbs/ft3] 130
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface Piezometric Line 1
Hu Value 1
Bottom Liner Critical Interface - Base and Sideslopes

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 45
Friction Angle [deg] 14.9
Water Surface Piezometric Line 1
Hu Value 1
Low Permeable Earth Liner

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 1465
Friction Angle [deg] 11.8
Water Surface Piezometric Line 1
Hu Value 1
Wadsworth Till

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 136.6
Saturated Unit Weight [lbs/ft3] 137.8
Cohesion [psf] 1465
Friction Angle [deg] 11.8
Water Surface Water Table
Hu Value 1
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Global Minimums
Method: bishop simplified

FS 2.293920
Center: 668.378, 1166.761
Radius: 545.507
Left Slip Surface Endpoint: 318.286, 748.414
Right Slip Surface Endpoint: 1136.227, 886.234
Resisting Moment: 2.14635e+09 lb-ft
Driving Moment: 9.35667e+08 lb-ft
Total Slice Area: 122816 ft2
Surface Horizontal Width: 817.94 ft
Surface Average Height: 150.153 ft

Method: janbu corrected

FS 2.116930
Center: 668.378, 1051.486
Radius: 442.069
Left Slip Surface Endpoint: 349.749, 745.053
Right Slip Surface Endpoint: 1080.597, 891.796
Resisting Horizontal Force: 3.42353e+06 lb
Driving Horizontal Force: 1.61722e+06 lb
Total Slice Area: 117562 ft2
Surface Horizontal Width: 730.848 ft
Surface Average Height: 160.857 ft

Method: spencer

FS 2.255600
Center: 668.378, 1137.942
Radius: 509.361
Left Slip Surface Endpoint: 340.710, 747.964
Right Slip Surface Endpoint: 1112.539, 888.603
Resisting Moment: 1.84966e+09 lb-ft
Driving Moment: 8.20034e+08 lb-ft
Resisting Horizontal Force: 3.22567e+06 lb
Driving Horizontal Force: 1.43007e+06 lb
Total Slice Area: 112513 ft2
Surface Horizontal Width: 771.829 ft
Surface Average Height: 145.774 ft

Method: gle/morgenstern-price
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FS 2.258740
Center: 668.378, 1137.942
Radius: 509.361
Left Slip Surface Endpoint: 340.710, 747.964
Right Slip Surface Endpoint: 1112.539, 888.603
Resisting Moment: 1.85224e+09 lb-ft
Driving Moment: 8.20034e+08 lb-ft
Resisting Horizontal Force: 3.22712e+06 lb
Driving Horizontal Force: 1.42873e+06 lb
Total Slice Area: 112513 ft2
Surface Horizontal Width: 771.829 ft
Surface Average Height: 145.774 ft

Valid and Invalid Surfaces
Method: bishop simplified

Number of Valid Surfaces: 4527
Number of Invalid Surfaces: 324

Error Codes
Error Code -110 reported for 92 surfaces
Error Code -112 reported for 142 surfaces
Error Code -115 reported for 90 surfaces

Method: janbu corrected

Number of Valid Surfaces: 4554
Number of Invalid Surfaces: 297

Error Codes
Error Code -108 reported for 1 surface
Error Code -110 reported for 92 surfaces
Error Code -112 reported for 114 surfaces
Error Code -115 reported for 90 surfaces

Method: spencer

Number of Valid Surfaces: 4509
Number of Invalid Surfaces: 342

Error Codes
Error Code -108 reported for 1 surface
Error Code -110 reported for 92 surfaces
Error Code -111 reported for 16 surfaces
Error Code -112 reported for 143 surfaces
Error Code -115 reported for 90 surfaces

Method: gle/morgenstern-price
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Number of Valid Surfaces: 4524
Number of Invalid Surfaces: 327

Error Codes
Error Code -108 reported for 1 surface
Error Code -110 reported for 92 surfaces
Error Code -112 reported for 144 surfaces
Error Code -115 reported for 90 surfaces

Error Code Descriptions

The following errors were encountered during the computation:
-108 = Total driving moment or total driving force < 0.1. This is to limit the calculation of  
extremely high safety factors if the driving force is very small (0.1 is an arbitrary number).
-110 = The water table or a piezoline does not span the slip region for a given slip surface,  
when Water Surfaces is specified as the method of pore pressure calculation. If this error occurs,  
check that the water table or piezoline(s) span the appropriate soil cells.
-111 = safety factor equation did not converge
-112 = The coefficient M-Alpha = cos(alpha)(1+tan(alpha)tan(phi)/F) < 0.2 for the final iteration  
of the safety factor calculation. This screens out some slip surfaces which may not be valid in  
the context of the analysis, in particular, deep seated slip surfaces with many high negative base  
angle slices in the passive zone.
-115 = Surface too shallow, below the minimum depth.

Entity Information
Circ - Thin Layers

Shared Entities

Type Coordinates (x,y)
1705.77, 744.739
1691.94, 749.191
1688.75, 750.234
1683.79, 751.475
1649.72, 759.997
1550.33, 784.49
1517.24, 792.645
1498.17, 797.461
1487.03, 800.244
1336.39, 837.906
1312.53, 843.912
1289.79, 849.649
1268.54, 855.013
1248.67, 860.028
1228.73, 865.012
1188.81, 874.99
1149.18, 884.939
1148.86, 884.971
1148.57, 885
1148.54, 885.012
1143.27, 885.539
1138.57, 886
1128.02, 887.055
1123.25, 887.539
1118.57, 888
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1107.98, 889.059
1098.56, 890
1087.91, 891.065
1078.56, 892
1067.84, 893.072
1058.55, 894
1056.47, 894.208
1047.76, 895.079
1038.54, 896
1031.85, 896
1031.28, 896
1024.07, 896
1022.73, 896
1003.75, 894.103
1002.72, 894
1002.59, 893.986
983.533, 892.081
982.719, 892
963.529, 890.082
962.713, 890
943.526, 888.082
942.708, 888
923.523, 886.082
922.702, 886
913.109, 885.041
912.699, 885
912.114, 884.941
912.089, 884.939
877.133, 876.202
859.589, 871.816
841.214, 867.222
840.146, 866.956
822.141, 862.454
802.222, 857.474
781.387, 852.265
759.573, 846.811
736.709, 841.095
712.721, 835.098
685.108, 828.195
626.363, 813.508
564.036, 797.924
447.096, 768.701
412.275, 760
398.83, 756.64
397.597, 756.33
396.492, 756.054
395.41, 755.784
394.351, 755.519
393.315, 755.26
392.3, 755.007
391.307, 754.759
390.334, 754.516
390.102, 754.458
386.057, 753.446
369.041, 747.954
360.315, 745.046
360.041, 744.955
350.343, 744.956
350.039, 744.956
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341.31, 747.867
341.038, 747.958
312.062, 748.539
311.035, 748.562
309.721, 749
307.672, 749.682
306.716, 750
300.91, 751.933
300.708, 752
300.446, 752.087
294.699, 754
294.195, 754.168
288.69, 756
288.155, 756.178
282.681, 758
282.067, 758.204
276.673, 760
275.984, 760.229
270.664, 762
267.902, 762.919
259.888, 762.906
256.257, 762.904
253.546, 762
252.468, 761.641
247.546, 760
246.36, 759.605
241.546, 758
236.819, 756.424
235.546, 756
230.819, 754.424
229.546, 754
228.273, 753.576
223.546, 752
222.273, 751.576
217.546, 750
212.017, 748.157
205.774, 746.076
205.581, 746.012
205.411, 745.955
205.123, 745.859
204.822, 745.759
204.532, 745.662
204.114, 745.523
202.582, 745.012
202.37, 744.941
201.485, 744.646
201.379, 744.611
200.794, 744.416
200.126, 744.193
200.07, 744.175
199.416, 743.957
199.195, 743.883
197.758, 743.404
197.28, 743.245
196.972, 743.142
196.867, 743.107
195.97, 742.808
192.571, 741.675
180.393, 737.616
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External Boundary

179.777, 737.41
179.104, 737.186
178.684, 737.046
177.683, 736.712
0, 735.281
0, 330
2300, 329.864
2300, 738.23
2246.57, 739.067
2243.38, 739.234
2237.66, 739.488
2236.06, 739.552
2228.45, 739.866
2227.6, 739.905
2224.96, 740
2223.17, 740.005
2222.91, 740.007
2220.2, 740.014
2219.67, 740.014
2212.87, 740.232
2205.39, 740.356
2197.23, 740.483
2193.85, 740.574
2186.16, 740.695
2184.12, 740.751
2173.86, 743.268
2159.21, 746.831
2152.58, 748.429
2136.66, 752.288
2133.09, 753.144
2130.67, 753.722
2128.9, 754.137
2118.44, 756.605
2115.88, 757.214
2112.57, 758
2110.94, 758.385
2109.47, 758.729
2106.6, 759.395
2105.52, 759.642
2103.96, 760
2102.2, 760.402
2101.25, 760.619
2095.2, 762
2092.07, 762.714
2091.21, 762.906
2090.82, 762.992
2090.04, 763.165
2089.21, 763.348
2087.8, 763.655
2086.22, 764
2081.11, 764
2080.83, 764
2071.8, 762.725
2068.87, 762
2062.14, 760.334
2060.79, 760
2055.71, 758.743
2053.39, 758.173
2052.69, 758
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2051.46, 757.69
2050.07, 757.348
2049.83, 757.288
2047.2, 756.637
2046.89, 756.56
2020.89, 750.238
2018.62, 749.686
2006.76, 746.88
2004.23, 746.282
1997.83, 744.822
1995.37, 744.264
1991.58, 743.44
1989.28, 742.939
1986.9, 742.454
1984.74, 742.012
1983.22, 741.722
1982.37, 741.56
1981.18, 741.335
1980.18, 741.16
1978.26, 740.826
1976.28, 740.516
1975.78, 740.438
1973.88, 740.177
1973.61, 740.14
1971.91, 739.942
1971.78, 739.934
1971.67, 739.928
1970.03, 739.874
1969.97, 739.872
1966.4, 739.837
1962.15, 739.979
1962.12, 739.978
1960.65, 739.995
1960.65, 739.995
1960.64, 739.995
1958.84, 739.961
1958.8, 739.962
1955.97, 739.894
1955.8, 739.899
1952.02, 739.831
1947.2, 739.799
1942.5, 739.789
1940.44, 740
1939.92, 740.009
1935.35, 740.008
1934.96, 740.008
1930.81, 740.006
1930.4, 740.007
1927.26, 740.005
1923.77, 740.001
1923.7, 740.001
1923.26, 740
1923.21, 740
1920.59, 740.087
1917.66, 740.181
1916.72, 740.203
1915.68, 740.226
1898.08, 740.833
1892.28, 741.057
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1847.51, 742
1841.58, 742.146
1841.29, 742.151
1840.84, 742.154
1840.05, 742.158
1838.74, 742.163
1826.34, 742.37
1814.92, 742.579
1800.98, 742.614
1792.37, 742.721
1787.88, 742.786
1779.33, 742.929
1773.39, 742.943
1773.36, 742.944
1769.62, 743.777
1768.75, 744
1768.54, 744.035
1766.72, 744.351
1766.68, 744.366
1766.61, 744.388
1766.59, 744.396
1766.25, 744.508
1766.18, 744.534
1766.15, 744.543
1766.11, 744.554
1766.11, 744.557
1765.72, 744.685
1765.58, 744.732
1765.48, 744.767
1765.46, 744.772
1765.43, 744.781
1765.41, 744.79
1765.39, 744.795
1765.38, 744.799
1765.36, 744.806
1765.35, 744.809
1765.3, 744.824
1765.3, 744.826
1765.29, 744.828
1765.27, 744.835
1765.27, 744.837
1765.25, 744.842
1765.24, 744.845
1765.23, 744.848
1763.77, 745.335
1760.89, 745.278
1733.77, 744.737
1728.36, 742.936
1724.77, 741.738
1718.76, 741.738
1714.77, 741.738
1709.37, 743.539
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Material Boundary

371.139, 747.994
371.35, 747.924
371.563, 747.853
384.979, 743.38
385.911, 743.07
390.102, 741.672
392.178, 740.98
393.625, 740.498
395.889, 739.743
404.687, 736.81
418.13, 732.329
426.507, 729.536
447.096, 722.672
507.505, 702.534
563.515, 683.862
563.605, 683.831
563.976, 683.705
564.036, 683.685
564.179, 683.637
564.311, 683.592
564.361, 683.575
564.491, 683.575
564.857, 683.576
586.189, 683.61
626.363, 684
698.374, 684.674
703.436, 684.721
840.146, 686
1002.59, 687.5
1031.85, 687.778
1056.47, 688
1070.79, 688.133
1076.9, 688.19
1113.49, 688.53
1198.73, 689.322
1487.03, 692
1546.99, 692.557
1550.33, 693.668
1688.75, 739.809
1696.74, 742.47
1703.25, 744.639
1703.64, 744.772
1703.65, 744.774
1703.66, 744.776
1703.67, 744.781
369.041, 747.954
369.564, 747.963
371.299, 747.998
378.927, 748.15
379.447, 748.16
386.057, 748.292
386.203, 748.286
389.631, 748.157
390.102, 748
402.215, 743.962
403.086, 743.672
410.125, 741.325
412.226, 740.625
420.368, 737.91
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Material Boundary

432.54, 733.852
440.132, 731.322
447.096, 729
503.929, 710.053
539.503, 697.951
558.611, 691.762
558.865, 691.679
562.929, 690.36
564.036, 690.348
567.84, 690.349
591.835, 690.364
623.213, 690.364
626.363, 690.364
694.207, 690.807
696.794, 690.824
748.23, 691.161
758.969, 691.241
840.146, 692
840.75, 692.006
878.605, 692.355
1002.59, 693.5
1031.66, 693.776
1031.69, 693.776
1031.85, 693.778
1056.47, 694
1104.1, 694.443
1146.52, 694.837
1211.99, 695.445
1271.75, 696
1271.77, 696
1289.59, 696.166
1484.09, 698.02
1487.03, 698.047
1488.81, 698.064
1546.16, 698.605
1550.33, 699.993
1550.34, 699.997
1664.79, 738.147
1685.08, 744.911
1685.14, 744.929
1685.15, 744.933
1685.16, 744.935
1685.16, 744.936
1685.18, 744.943
1685.18, 744.943
1688.75, 745.08
1695.33, 744.948
1695.56, 744.943
1695.85, 744.937
1703.67, 744.781
1705.77, 744.739
386.057, 748.292
387.636, 748.688
389.31, 749.106
390.102, 749.304
391.02, 749.533
392.766, 749.97
394.551, 750.415
396.375, 750.871
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Material Boundary

398.239, 751.337
400.145, 751.813
402.095, 752.3
404.089, 752.798
406.128, 753.308
411.367, 754.619
447.096, 763.546
449.685, 764.193
564.036, 792.77
626.363, 808.356
792.922, 850
793.256, 850.084
800.923, 852
801.257, 852.084
808.924, 854
809.258, 854.084
816.925, 856
817.259, 856.084
824.926, 858
825.261, 858.084
832.927, 860
833.262, 860.084
840.146, 861.804
840.929, 862
841.263, 862.084
848.931, 864
849.265, 864.083
856.933, 866
857.267, 866.083
864.935, 868
865.269, 868.083
872.938, 870
873.27, 870.083
880.94, 872
881.272, 872.083
888.942, 874
889.273, 874.083
896.944, 876
897.274, 876.082
904.947, 878
905.275, 878.082
912.949, 880.002
913.77, 880.084
932.954, 882
933.767, 882.081
952.96, 884
953.77, 884.081
972.965, 886
973.774, 886.081
992.971, 888
993.788, 888.082
1002.59, 888.961
1012.97, 890
1015.9, 890
1031.85, 890.91
1032.05, 890.921
1048.3, 890
1056.47, 889.183
1057.55, 889.075
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1068.31, 888
1079.05, 886.926
1088.31, 886
1098.98, 884.933
1108.31, 884
1118.92, 882.939
1128.32, 882
1138.86, 880.946
1138.94, 880.946
1148.32, 880
1170.76, 874.561
1189.01, 870
1189.01, 870
1211.61, 864.353
1229.02, 860
1229.02, 860
1252.48, 854.135
1269.03, 850
1269.03, 850
1293.27, 843.94
1309.04, 840
1309.04, 840
1334.07, 833.743
1349.05, 830
1349.05, 830
1374.81, 823.56
1389.05, 820
1389.05, 820
1415.4, 813.414
1429.06, 810
1429.06, 810
1455.94, 803.282
1469.07, 800
1482.16, 796.729
1487.03, 795.51
1509.08, 790
1521.9, 786.796
1549.09, 780
1550.33, 779.69
1561.74, 776.837
1589.1, 770
1601.64, 766.866
1629.1, 760
1641.53, 756.892
1669.11, 749.997
1687.47, 745.402
1688.75, 745.08
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Material Boundary

386.057, 748.292
390.102, 746.943
398.905, 744.009
399.789, 743.714
406.969, 741.321
409.105, 740.609
417.384, 737.849
429.814, 733.705
437.565, 731.121
447.096, 727.943
513.062, 705.952
558.73, 690.668
562.767, 689.357
564.036, 689.344
567.392, 689.344
591.838, 689.36
626.363, 689.36
695.698, 689.813
697.254, 689.823
736.377, 690.079
748.109, 690.189
840.146, 691.05
877.729, 691.397
1002.59, 692.55
1030.76, 692.817
1031.85, 692.828
1033.44, 692.842
1033.47, 692.842
1056.47, 693.05
1104.66, 693.498
1147.07, 693.892
1212.44, 694.499
1487.03, 697.05
1532.11, 697.469
1546.04, 697.6
1546.32, 697.603
1550.33, 698.939
1653.01, 733.166
1688.75, 745.08
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Material Boundary

371.563, 747.853
386.035, 748.141
390.055, 746.801
398.858, 743.867
399.741, 743.572
406.921, 741.178
409.057, 740.466
417.336, 737.706
429.767, 733.562
437.517, 730.978
447.048, 727.801
513.014, 705.81
558.684, 690.525
562.742, 689.207
564.035, 689.194
567.392, 689.194
591.838, 689.21
626.364, 689.21
695.699, 689.663
697.255, 689.673
736.378, 689.929
748.11, 690.039
840.147, 690.9
877.73, 691.247
1002.59, 692.4
1030.76, 692.667
1031.85, 692.678
1033.44, 692.692
1033.47, 692.692
1056.47, 692.9
1104.66, 693.348
1147.07, 693.742
1212.44, 694.349
1487.04, 696.9
1532.11, 697.319
1546.04, 697.45
1546.34, 697.453
1550.38, 698.797
1653.06, 733.024
1688.78, 744.929
1695.55, 744.793
1703.25, 744.639
378.927, 748.15
386.841, 750.704
390.794, 751.693
391.025, 751.751
391.998, 751.994
392.991, 752.242
394.005, 752.495
395.042, 752.754
396.101, 753.019
397.183, 753.289
398.289, 753.566
399.521, 753.875
412.966, 757.235
447.787, 765.936
564.727, 795.159
627.055, 810.743
685.799, 825.43
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Material Boundary

713.413, 832.333
737.4, 838.33
760.264, 844.046
782.078, 849.5
802.913, 854.709
822.833, 859.689
840.838, 864.191
841.905, 864.458
860.28, 869.051
877.824, 873.437
912.579, 882.124
912.983, 882.164
913.393, 882.205
922.986, 883.164
923.806, 883.246
942.991, 885.164
943.81, 885.246
962.997, 887.164
963.813, 887.246
983.002, 889.164
983.816, 889.246
1002.87, 891.15
1003.01, 891.164
1004.04, 891.267
1022.87, 893.15
1024.07, 893.15
1031.28, 893.15
1031.85, 893.15
1038.4, 893.15
1047.48, 892.243
1056.19, 891.373
1058.27, 891.164
1067.55, 890.236
1078.27, 889.164
1087.62, 888.229
1098.28, 887.164
1107.69, 886.223
1118.28, 885.164
1122.97, 884.703
1127.74, 884.219
1138.29, 883.164
1142.99, 882.702
1147.94, 882.207
1147.97, 882.196
1148.58, 882.135
1148.69, 882.124
1188.12, 872.225
1228.04, 862.248
1247.98, 857.264
1267.84, 852.25
1289.09, 846.886
1311.83, 841.149
1335.69, 835.141
1486.34, 797.479
1497.47, 794.697
1516.55, 789.88
1549.65, 781.723
1649.04, 757.231
1683.09, 748.711
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1687.96, 747.493
1691.06, 746.481
1695.85, 744.937

Material Boundary

379.447, 748.16
386.882, 750.56
390.83, 751.547
391.061, 751.605
392.034, 751.848
393.027, 752.096
394.042, 752.35
395.078, 752.609
396.137, 752.873
397.22, 753.144
398.326, 753.42
399.558, 753.729
413.002, 757.089
447.823, 765.791
564.764, 795.013
627.091, 810.598
685.835, 825.284
713.449, 832.187
737.436, 838.184
760.301, 843.901
782.115, 849.354
802.949, 854.563
822.869, 859.544
840.874, 864.045
841.942, 864.312
860.317, 868.905
877.86, 873.291
912.605, 881.976
912.998, 882.015
913.408, 882.056
923, 883.015
923.821, 883.097
943.006, 885.015
943.825, 885.097
963.012, 887.015
963.828, 887.096
983.017, 889.015
983.831, 889.096
1002.88, 891.001
1003.02, 891.015
1004.05, 891.118
1022.87, 893
1024.07, 893
1031.28, 893
1031.85, 893
1038.39, 893
1047.46, 892.093
1056.17, 891.223
1058.26, 891.015
1067.54, 890.087
1078.26, 889.015
1087.61, 888.08
1098.26, 887.015
1107.68, 886.073
1118.27, 885.015
1122.95, 884.554
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1127.72, 884.07
1138.27, 883.015
1142.97, 882.553
1147.91, 882.06
1147.94, 882.048
1148.56, 881.986
1148.66, 881.976
1188.08, 872.08
1228, 862.102
1247.94, 857.118
1267.81, 852.104
1289.06, 846.74
1311.8, 841.003
1335.66, 834.996
1486.31, 797.334
1497.43, 794.552
1516.51, 789.734
1549.61, 781.577
1649, 757.085
1683.06, 748.565
1687.92, 747.349
1691.01, 746.338
1695.33, 744.948

Material Boundary
371.139, 747.994
371.299, 747.998

Scenario-based Entities

Type Coordinates (x,y) Seismic
-2.66e-14, 730.281
178.514, 731.719
180.265, 732.302
180.685, 732.443
181.358, 732.667
181.974, 732.872
194.152, 736.932
197.551, 738.064
198.448, 738.364
198.554, 738.399
198.861, 738.501
199.339, 738.661
200.776, 739.14
200.997, 739.213
201.651, 739.431
201.708, 739.45
202.375, 739.673
202.96, 739.868
203.066, 739.903
203.951, 740.198
204.163, 740.269
205.695, 740.779
206.113, 740.918
206.403, 741.015
206.704, 741.116
206.992, 741.211
207.162, 741.268
207.356, 741.333
213.598, 743.414
219.127, 745.257

Wadsworth Till

Assigned to:
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223.854, 746.832
225.127, 747.257
229.854, 748.832
231.127, 749.257
232.4, 749.681
237.127, 751.257
238.4, 751.681
243.127, 753.257
247.941, 754.861
249.127, 755.257
254.049, 756.897
255.127, 757.257
257.07, 757.904
259.897, 757.906
267.095, 757.918
269.085, 757.256
274.405, 755.485
275.094, 755.256
280.488, 753.46
281.102, 753.256
286.576, 751.434
287.111, 751.256
292.616, 749.424
293.12, 749.256
298.867, 747.343
299.129, 747.256
299.331, 747.189
305.137, 745.256
306.093, 744.938
308.139, 744.257
310.17, 743.58
311.956, 743.54
340.176, 742.974
349.223, 739.958
350.337, 739.956
360.847, 739.955
361.891, 740.301
370.6, 743.203
385.911, 743.07
390.102, 741.672
392.178, 740.98
393.625, 740.498
395.889, 739.743
404.687, 736.81
418.13, 732.329
426.507, 729.536
447.096, 722.672
507.505, 702.534
563.515, 683.862
563.605, 683.831
563.976, 683.705
564.036, 683.685
564.179, 683.637
564.311, 683.592
564.361, 683.575
564.491, 683.575
564.857, 683.576
586.189, 683.61
626.363, 684
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Water Table

698.374, 684.674
703.436, 684.721
840.146, 686
1002.59, 687.5
1031.85, 687.778
1056.47, 688
1070.79, 688.133
1076.9, 688.19
1113.49, 688.53
1198.73, 689.322
1487.03, 692
1546.99, 692.557
1550.33, 693.668
1688.75, 739.809
1689.03, 739.9
1704.21, 739.987
1707.78, 738.796
1713.96, 736.738
1718.76, 736.738
1725.58, 736.737
1729.95, 738.193
1734.63, 739.753
1760.99, 740.279
1763.01, 740.319
1763.65, 740.104
1763.66, 740.102
1763.67, 740.098
1763.68, 740.094
1763.69, 740.092
1763.71, 740.084
1763.72, 740.082
1763.72, 740.081
1763.77, 740.065
1763.78, 740.062
1763.8, 740.056
1763.81, 740.051
1763.83, 740.046
1763.85, 740.038
1763.88, 740.028
1763.89, 740.024
1764, 739.989
1764.14, 739.942
1764.53, 739.813
1764.53, 739.811
1764.57, 739.8
1764.59, 739.79
1764.67, 739.764
1765.01, 739.653
1765.03, 739.645
1765.1, 739.622
1765.5, 739.489
1767.7, 739.105
1767.72, 739.101
1768.46, 738.913
1772.79, 737.949
1773.36, 737.944
1779.28, 737.93
1787.81, 737.786
1792.3, 737.722
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1800.94, 737.614
1814.87, 737.579
1826.26, 737.371
1838.69, 737.163
1840.03, 737.158
1840.81, 737.155
1841.22, 737.151
1841.48, 737.147
1847.4, 737.001
1892.14, 736.059
1897.9, 735.837
1915.54, 735.228
1916.61, 735.205
1917.52, 735.183
1920.42, 735.09
1923.11, 735.001
1923.25, 735
1923.71, 735.001
1923.77, 735.001
1927.27, 735.005
1930.39, 735.007
1930.8, 735.006
1934.96, 735.008
1935.34, 735.008
1939.87, 735.009
1940.15, 735.004
1942.25, 734.789
1947.23, 734.799
1952.08, 734.831
1955.77, 734.898
1955.95, 734.892
1958.79, 734.961
1958.82, 734.96
1960.66, 734.994
1962.1, 734.978
1966.34, 734.837
1970.07, 734.872
1970.19, 734.876
1971.89, 734.933
1972.06, 734.942
1972.35, 734.958
1974.24, 735.179
1974.56, 735.224
1976.51, 735.491
1977.05, 735.576
1979.08, 735.893
1981.03, 736.234
1982.08, 736.415
1983.3, 736.648
1984.15, 736.81
1985.71, 737.106
1987.91, 737.555
1990.31, 738.046
1992.64, 738.554
1996.46, 739.383
1998.94, 739.947
2005.36, 741.412
2007.91, 742.015
2017.72, 744.335
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2019.79, 744.824
2022.07, 745.38
2048.08, 751.704
2048.4, 751.784
2051.03, 752.434
2051.27, 752.494
2052.67, 752.839
2053.9, 753.148
2054.59, 753.317
2056.91, 753.888
2061.99, 755.146
2063.34, 755.481
2070.07, 757.147
2072.75, 757.81
2081.18, 759
2085.68, 759
2086.73, 758.77
2088.14, 758.464
2088.96, 758.282
2089.74, 758.111
2090.12, 758.026
2090.97, 757.836
2094.09, 757.125
2100.14, 755.745
2101.08, 755.528
2102.84, 755.126
2104.41, 754.768
2105.48, 754.523
2108.33, 753.859
2109.8, 753.517
2111.42, 753.135
2114.73, 752.349
2117.29, 751.74
2127.76, 749.27
2129.51, 748.856
2131.93, 748.281
2135.49, 747.427
2151.4, 743.569
2158.03, 741.971
2172.67, 738.411
2183.45, 735.767
2186.05, 735.696
2193.75, 735.575
2197.12, 735.484
2205.31, 735.357
2212.75, 735.233
2219.59, 735.014
2220.19, 735.014
2222.89, 735.007
2223.15, 735.005
2224.86, 735
2227.4, 734.909
2228.23, 734.871
2235.86, 734.556
2237.44, 734.493
2243.14, 734.24
2246.4, 734.069
2300, 733.229
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Piezoline

386.057, 748.292
386.203, 748.286
389.631, 748.157
390.102, 748
402.215, 743.962
403.086, 743.672
410.125, 741.325
412.226, 740.625
420.368, 737.91
432.54, 733.852
440.132, 731.322
447.096, 729
503.929, 710.053
539.503, 697.951
558.611, 691.762
558.865, 691.679
562.929, 690.36
564.036, 690.348
567.84, 690.349
591.835, 690.364
623.213, 690.364
626.363, 690.364
694.207, 690.807
696.794, 690.824
748.23, 691.161
758.969, 691.241
840.146, 692
840.75, 692.006
878.605, 692.355
1002.59, 693.5
1031.66, 693.776
1031.69, 693.776
1031.85, 693.778
1056.47, 694
1104.1, 694.443
1146.52, 694.837
1211.99, 695.445
1271.75, 696
1271.77, 696
1289.59, 696.166
1484.09, 698.02
1487.03, 698.047
1488.81, 698.064
1546.16, 698.605
1550.33, 699.993
1550.34, 699.997
1664.79, 738.147
1685.08, 744.911
1685.14, 744.929
1685.15, 744.933
1685.16, 744.935
1685.16, 744.936
1685.18, 744.943
1685.18, 744.943
1688.75, 745.08

Low Permeable 
Earth Liner

Bottom Liner 
Critical 
Interface - 
Base and 
Sideslopes

LCS Granular 
Drainage Layer

Assigned to:
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2.7112.7112.7112.711

1 1W W

Method: Janbu corrected
Factor of Safety: 2.711
Center: 679.153, 1040.926
Radius: 391.018
Left Slip Surface Endpoint: 408.219, 758.986
Right Slip Surface Endpoint: 1042.176, 895.637

Zion Landfill Site 2 North Expansion: Section B-B' (West Side)
Complete Buildout / Global Liner Stability
Circular - Grid Search 
Short Term / Static Conditions 

Phi 
(deg)

Cohesion 
(psf)

Sat. Unit Weight 
(lbs/ft3)

Unit Weight 
(lbs/ft3)

ColorMaterial Name

11.81465130.3121.5Final Cover Soils

21.90130.3121.5Final Cover Critical Interface

3307575Expansion Waste Fill

300130126LCS Granular Drainage Layer

14.945134.1128.2
Bottom Liner Critical Interface - Base 

and Sideslopes

11.81465134.1128.2Low Permeable Earth Liner

11.81465137.8136.6Wadsworth Till

Safety Factor
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Slide Analysis Information

B-B_final_west_ST

Project Summary
File Name: B-B_final_west_ST.slmd
Slide Modeler Version: 9.006
Compute Time: 00h:00m:08.829s
Project Title: SLIDE - An Interactive Slope Stability Program
Date Created: 1/30/2020, 11:59:15 AM

General Settings
Units of Measurement: Imperial Units
Time Units: days
Permeability Units: feet/second
Data Output: Standard
Failure Direction: Right to Left

Analysis Options
Slices Type: Vertical

Analysis Methods Used
Bishop simplified
GLE/Morgenstern-Price with interslice force function 
(Half Sine)
Janbu corrected
Spencer

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes
Create Interslice boundaries at intersections with water 
tables and piezos:

Yes

Initial trial value of FS: 1
Steffensen Iteration: Yes

Groundwater Analysis



Groundwater Method: Water Surfaces
Pore Fluid Unit Weight [lbs/ft3]: 62.4
Use negative pore pressure cutoff: Yes
Maximum negative pore pressure [psf]: 0
Advanced Groundwater Method: None

Random Numbers
Pseudo-random Seed: 10116
Random Number Generation Method: Park and Miller v.3

Surface Options
Surface Type: Circular
Search Method: Grid Search
Radius Increment: 10
Composite Surfaces: Disabled
Reverse Curvature: Invalid Surfaces
Minimum Elevation: Not Defined
Minimum Depth [ft]: 6
Minimum Area: Not Defined
Minimum Weight: Not Defined

Seismic Loading
Advanced seismic analysis: No
Staged pseudostatic analysis: No

Materials
Final Cover Soils

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 1465
Friction Angle [deg] 11.8
Water Surface None
Ru Value 0
Final Cover Critical Interface

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
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Cohesion [psf] 0
Friction Angle [deg] 21.9
Water Surface None
Ru Value 0
Expansion Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 33
Water Surface None
Ru Value 0
LCS Granular Drainage Layer

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 126
Saturated Unit Weight [lbs/ft3] 130
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface Piezometric Line 1
Hu Value 1
Bottom Liner Critical Interface - Base and Sideslopes

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 45
Friction Angle [deg] 14.9
Water Surface Piezometric Line 1
Hu Value 1
Low Permeable Earth Liner

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 1465
Friction Angle [deg] 11.8
Water Surface Piezometric Line 1
Hu Value 1
Wadsworth Till

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 136.6
Saturated Unit Weight [lbs/ft3] 137.8
Cohesion [psf] 1465
Friction Angle [deg] 11.8
Water Surface Water Table
Hu Value 1
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Global Minimums
Method: bishop simplified

FS 2.834820
Center: 464.751, 1560.631
Radius: 815.796
Left Slip Surface Endpoint: 374.792, 749.810
Right Slip Surface Endpoint: 923.568, 886.087
Resisting Moment: 8.70461e+08 lb-ft
Driving Moment: 3.0706e+08 lb-ft
Total Slice Area: 19850.7 ft2
Surface Horizontal Width: 548.776 ft
Surface Average Height: 36.1727 ft

Method: janbu corrected

FS 2.710950
Center: 679.153, 1040.926
Radius: 391.018
Left Slip Surface Endpoint: 408.219, 758.986
Right Slip Surface Endpoint: 1042.176, 895.637
Resisting Horizontal Force: 2.79708e+06 lb
Driving Horizontal Force: 1.03177e+06 lb
Total Slice Area: 84204.3 ft2
Surface Horizontal Width: 633.957 ft
Surface Average Height: 132.823 ft

Method: spencer

FS 2.831730
Center: 464.751, 1560.631
Radius: 815.796
Left Slip Surface Endpoint: 374.792, 749.810
Right Slip Surface Endpoint: 923.568, 886.087
Resisting Moment: 8.69513e+08 lb-ft
Driving Moment: 3.0706e+08 lb-ft
Resisting Horizontal Force: 1.02219e+06 lb
Driving Horizontal Force: 360978 lb
Total Slice Area: 19850.7 ft2
Surface Horizontal Width: 548.776 ft
Surface Average Height: 36.1727 ft

Method: gle/morgenstern-price
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FS 2.834960
Center: 464.751, 1560.631
Radius: 815.796
Left Slip Surface Endpoint: 374.792, 749.810
Right Slip Surface Endpoint: 923.568, 886.087
Resisting Moment: 8.70503e+08 lb-ft
Driving Moment: 3.0706e+08 lb-ft
Resisting Horizontal Force: 1.02329e+06 lb
Driving Horizontal Force: 360955 lb
Total Slice Area: 19850.7 ft2
Surface Horizontal Width: 548.776 ft
Surface Average Height: 36.1727 ft

Valid and Invalid Surfaces
Method: bishop simplified

Number of Valid Surfaces: 4166
Number of Invalid Surfaces: 586

Error Codes
Error Code -107 reported for 76 surfaces
Error Code -110 reported for 125 surfaces
Error Code -112 reported for 126 surfaces
Error Code -115 reported for 259 surfaces

Method: janbu corrected

Number of Valid Surfaces: 4181
Number of Invalid Surfaces: 571

Error Codes
Error Code -107 reported for 76 surfaces
Error Code -108 reported for 2 surfaces
Error Code -110 reported for 125 surfaces
Error Code -112 reported for 109 surfaces
Error Code -115 reported for 259 surfaces

Method: spencer

Number of Valid Surfaces: 4158
Number of Invalid Surfaces: 594

Error Codes
Error Code -107 reported for 76 surfaces
Error Code -108 reported for 2 surfaces
Error Code -110 reported for 125 surfaces
Error Code -111 reported for 4 surfaces
Error Code -112 reported for 128 surfaces
Error Code -115 reported for 259 surfaces

Method: gle/morgenstern-price
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Number of Valid Surfaces: 4162
Number of Invalid Surfaces: 590

Error Codes
Error Code -107 reported for 76 surfaces
Error Code -108 reported for 2 surfaces
Error Code -110 reported for 125 surfaces
Error Code -111 reported for 2 surfaces
Error Code -112 reported for 126 surfaces
Error Code -115 reported for 259 surfaces

Error Code Descriptions

The following errors were encountered during the computation:
-107 = Total driving moment or total driving force is negative. This will occur if the wrong failure  
direction is specified, or if high external or anchor loads are applied against the failure direction.
-108 = Total driving moment or total driving force < 0.1. This is to limit the calculation of  
extremely high safety factors if the driving force is very small (0.1 is an arbitrary number).
-110 = The water table or a piezoline does not span the slip region for a given slip surface,  
when Water Surfaces is specified as the method of pore pressure calculation. If this error occurs,  
check that the water table or piezoline(s) span the appropriate soil cells.
-111 = safety factor equation did not converge
-112 = The coefficient M-Alpha = cos(alpha)(1+tan(alpha)tan(phi)/F) < 0.2 for the final iteration  
of the safety factor calculation. This screens out some slip surfaces which may not be valid in  
the context of the analysis, in particular, deep seated slip surfaces with many high negative base  
angle slices in the passive zone.
-115 = Surface too shallow, below the minimum depth.

Entity Information
Circ - Thin Layers

Shared Entities

Type Coordinates (x,y)
1705.77, 744.739
1691.94, 749.191
1688.75, 750.234
1683.79, 751.475
1649.72, 759.997
1550.33, 784.49
1517.24, 792.645
1498.17, 797.461
1487.03, 800.244
1336.39, 837.906
1312.53, 843.912
1289.79, 849.649
1268.54, 855.013
1248.67, 860.028
1228.73, 865.012
1188.81, 874.99
1149.18, 884.939
1148.86, 884.971
1148.57, 885
1148.54, 885.012
1143.27, 885.539
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1138.57, 886
1128.02, 887.055
1123.25, 887.539
1118.57, 888
1107.98, 889.059
1098.56, 890
1087.91, 891.065
1078.56, 892
1067.84, 893.072
1058.55, 894
1056.47, 894.208
1047.76, 895.079
1038.54, 896
1031.85, 896
1031.28, 896
1024.07, 896
1022.73, 896
1003.75, 894.103
1002.72, 894
1002.59, 893.986
983.533, 892.081
982.719, 892
963.529, 890.082
962.713, 890
943.526, 888.082
942.708, 888
923.523, 886.082
922.702, 886
913.109, 885.041
912.699, 885
912.114, 884.941
912.089, 884.939
877.133, 876.202
859.589, 871.816
841.214, 867.222
840.146, 866.956
822.141, 862.454
802.222, 857.474
781.387, 852.265
759.573, 846.811
736.709, 841.095
712.721, 835.098
685.108, 828.195
626.363, 813.508
564.036, 797.924
447.096, 768.701
412.275, 760
398.83, 756.64
397.597, 756.33
396.492, 756.054
395.41, 755.784
394.351, 755.519
393.315, 755.26
392.3, 755.007
391.307, 754.759
390.334, 754.516
390.102, 754.458
386.057, 753.446
369.041, 747.954
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360.315, 745.046
360.041, 744.955
350.343, 744.956
350.039, 744.956
341.31, 747.867
341.038, 747.958
312.062, 748.539
311.035, 748.562
309.721, 749
307.672, 749.682
306.716, 750
300.91, 751.933
300.708, 752
300.446, 752.087
294.699, 754
294.195, 754.168
288.69, 756
288.155, 756.178
282.681, 758
282.067, 758.204
276.673, 760
275.984, 760.229
270.664, 762
267.902, 762.919
259.888, 762.906
256.257, 762.904
253.546, 762
252.468, 761.641
247.546, 760
246.36, 759.605
241.546, 758
236.819, 756.424
235.546, 756
230.819, 754.424
229.546, 754
228.273, 753.576
223.546, 752
222.273, 751.576
217.546, 750
212.017, 748.157
205.774, 746.076
205.581, 746.012
205.411, 745.955
205.123, 745.859
204.822, 745.759
204.532, 745.662
204.114, 745.523
202.582, 745.012
202.37, 744.941
201.485, 744.646
201.379, 744.611
200.794, 744.416
200.126, 744.193
200.07, 744.175
199.416, 743.957
199.195, 743.883
197.758, 743.404
197.28, 743.245
196.972, 743.142
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External Boundary

196.867, 743.107
195.97, 742.808
192.571, 741.675
180.393, 737.616
179.777, 737.41
179.104, 737.186
178.684, 737.046
177.683, 736.712
0, 735.281
0, 330
2300, 329.864
2300, 738.23
2246.57, 739.067
2243.38, 739.234
2237.66, 739.488
2236.06, 739.552
2228.45, 739.866
2227.6, 739.905
2224.96, 740
2223.17, 740.005
2222.91, 740.007
2220.2, 740.014
2219.67, 740.014
2212.87, 740.232
2205.39, 740.356
2197.23, 740.483
2193.85, 740.574
2186.16, 740.695
2184.12, 740.751
2173.86, 743.268
2159.21, 746.831
2152.58, 748.429
2136.66, 752.288
2133.09, 753.144
2130.67, 753.722
2128.9, 754.137
2118.44, 756.605
2115.88, 757.214
2112.57, 758
2110.94, 758.385
2109.47, 758.729
2106.6, 759.395
2105.52, 759.642
2103.96, 760
2102.2, 760.402
2101.25, 760.619
2095.2, 762
2092.07, 762.714
2091.21, 762.906
2090.82, 762.992
2090.04, 763.165
2089.21, 763.348
2087.8, 763.655
2086.22, 764
2081.11, 764
2080.83, 764
2071.8, 762.725
2068.87, 762
2062.14, 760.334

9/25

Tuesday, January 26, 2021B-B_final_west_ST



2060.79, 760
2055.71, 758.743
2053.39, 758.173
2052.69, 758
2051.46, 757.69
2050.07, 757.348
2049.83, 757.288
2047.2, 756.637
2046.89, 756.56
2020.89, 750.238
2018.62, 749.686
2006.76, 746.88
2004.23, 746.282
1997.83, 744.822
1995.37, 744.264
1991.58, 743.44
1989.28, 742.939
1986.9, 742.454
1984.74, 742.012
1983.22, 741.722
1982.37, 741.56
1981.18, 741.335
1980.18, 741.16
1978.26, 740.826
1976.28, 740.516
1975.78, 740.438
1973.88, 740.177
1973.61, 740.14
1971.91, 739.942
1971.78, 739.934
1971.67, 739.928
1970.03, 739.874
1969.97, 739.872
1966.4, 739.837
1962.15, 739.979
1962.12, 739.978
1960.65, 739.995
1960.65, 739.995
1960.64, 739.995
1958.84, 739.961
1958.8, 739.962
1955.97, 739.894
1955.8, 739.899
1952.02, 739.831
1947.2, 739.799
1942.5, 739.789
1940.44, 740
1939.92, 740.009
1935.35, 740.008
1934.96, 740.008
1930.81, 740.006
1930.4, 740.007
1927.26, 740.005
1923.77, 740.001
1923.7, 740.001
1923.26, 740
1923.21, 740
1920.59, 740.087
1917.66, 740.181
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1916.72, 740.203
1915.68, 740.226
1898.08, 740.833
1892.28, 741.057
1847.51, 742
1841.58, 742.146
1841.29, 742.151
1840.84, 742.154
1840.05, 742.158
1838.74, 742.163
1826.34, 742.37
1814.92, 742.579
1800.98, 742.614
1792.37, 742.721
1787.88, 742.786
1779.33, 742.929
1773.39, 742.943
1773.36, 742.944
1769.62, 743.777
1768.75, 744
1768.54, 744.035
1766.72, 744.351
1766.68, 744.366
1766.61, 744.388
1766.59, 744.396
1766.25, 744.508
1766.18, 744.534
1766.15, 744.543
1766.11, 744.554
1766.11, 744.557
1765.72, 744.685
1765.58, 744.732
1765.48, 744.767
1765.46, 744.772
1765.43, 744.781
1765.41, 744.79
1765.39, 744.795
1765.38, 744.799
1765.36, 744.806
1765.35, 744.809
1765.3, 744.824
1765.3, 744.826
1765.29, 744.828
1765.27, 744.835
1765.27, 744.837
1765.25, 744.842
1765.24, 744.845
1765.23, 744.848
1763.77, 745.335
1760.89, 745.278
1733.77, 744.737
1728.36, 742.936
1724.77, 741.738
1718.76, 741.738
1714.77, 741.738
1709.37, 743.539
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Material Boundary

371.139, 747.994
371.35, 747.924
371.563, 747.853
384.979, 743.38
385.911, 743.07
390.102, 741.672
392.178, 740.98
393.625, 740.498
395.889, 739.743
404.687, 736.81
418.13, 732.329
426.507, 729.536
447.096, 722.672
507.505, 702.534
563.515, 683.862
563.605, 683.831
563.976, 683.705
564.036, 683.685
564.179, 683.637
564.311, 683.592
564.361, 683.575
564.491, 683.575
564.857, 683.576
586.189, 683.61
626.363, 684
698.374, 684.674
703.436, 684.721
840.146, 686
1002.59, 687.5
1031.85, 687.778
1056.47, 688
1070.79, 688.133
1076.9, 688.19
1113.49, 688.53
1198.73, 689.322
1487.03, 692
1546.99, 692.557
1550.33, 693.668
1688.75, 739.809
1696.74, 742.47
1703.25, 744.639
1703.64, 744.772
1703.65, 744.774
1703.66, 744.776
1703.67, 744.781
369.041, 747.954
369.564, 747.963
371.299, 747.998
378.927, 748.15
379.447, 748.16
386.057, 748.292
386.203, 748.286
389.631, 748.157
390.102, 748
402.215, 743.962
403.086, 743.672
410.125, 741.325
412.226, 740.625
420.368, 737.91
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Material Boundary

432.54, 733.852
440.132, 731.322
447.096, 729
503.929, 710.053
539.503, 697.951
558.611, 691.762
558.865, 691.679
562.929, 690.36
564.036, 690.348
567.84, 690.349
591.835, 690.364
623.213, 690.364
626.363, 690.364
694.207, 690.807
696.794, 690.824
748.23, 691.161
758.969, 691.241
840.146, 692
840.75, 692.006
878.605, 692.355
1002.59, 693.5
1031.66, 693.776
1031.69, 693.776
1031.85, 693.778
1056.47, 694
1104.1, 694.443
1146.52, 694.837
1211.99, 695.445
1271.75, 696
1271.77, 696
1289.59, 696.166
1484.09, 698.02
1487.03, 698.047
1488.81, 698.064
1546.16, 698.605
1550.33, 699.993
1550.34, 699.997
1664.79, 738.147
1685.08, 744.911
1685.14, 744.929
1685.15, 744.933
1685.16, 744.935
1685.16, 744.936
1685.18, 744.943
1685.18, 744.943
1688.75, 745.08
1695.33, 744.948
1695.56, 744.943
1695.85, 744.937
1703.67, 744.781
1705.77, 744.739
386.057, 748.292
387.636, 748.688
389.31, 749.106
390.102, 749.304
391.02, 749.533
392.766, 749.97
394.551, 750.415
396.375, 750.871
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Material Boundary

398.239, 751.337
400.145, 751.813
402.095, 752.3
404.089, 752.798
406.128, 753.308
411.367, 754.619
447.096, 763.546
449.685, 764.193
564.036, 792.77
626.363, 808.356
792.922, 850
793.256, 850.084
800.923, 852
801.257, 852.084
808.924, 854
809.258, 854.084
816.925, 856
817.259, 856.084
824.926, 858
825.261, 858.084
832.927, 860
833.262, 860.084
840.146, 861.804
840.929, 862
841.263, 862.084
848.931, 864
849.265, 864.083
856.933, 866
857.267, 866.083
864.935, 868
865.269, 868.083
872.938, 870
873.27, 870.083
880.94, 872
881.272, 872.083
888.942, 874
889.273, 874.083
896.944, 876
897.274, 876.082
904.947, 878
905.275, 878.082
912.949, 880.002
913.77, 880.084
932.954, 882
933.767, 882.081
952.96, 884
953.77, 884.081
972.965, 886
973.774, 886.081
992.971, 888
993.788, 888.082
1002.59, 888.961
1012.97, 890
1015.9, 890
1031.85, 890.91
1032.05, 890.921
1048.3, 890
1056.47, 889.183
1057.55, 889.075
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1068.31, 888
1079.05, 886.926
1088.31, 886
1098.98, 884.933
1108.31, 884
1118.92, 882.939
1128.32, 882
1138.86, 880.946
1138.94, 880.946
1148.32, 880
1170.76, 874.561
1189.01, 870
1189.01, 870
1211.61, 864.353
1229.02, 860
1229.02, 860
1252.48, 854.135
1269.03, 850
1269.03, 850
1293.27, 843.94
1309.04, 840
1309.04, 840
1334.07, 833.743
1349.05, 830
1349.05, 830
1374.81, 823.56
1389.05, 820
1389.05, 820
1415.4, 813.414
1429.06, 810
1429.06, 810
1455.94, 803.282
1469.07, 800
1482.16, 796.729
1487.03, 795.51
1509.08, 790
1521.9, 786.796
1549.09, 780
1550.33, 779.69
1561.74, 776.837
1589.1, 770
1601.64, 766.866
1629.1, 760
1641.53, 756.892
1669.11, 749.997
1687.47, 745.402
1688.75, 745.08

15/25

Tuesday, January 26, 2021B-B_final_west_ST



Material Boundary

386.057, 748.292
390.102, 746.943
398.905, 744.009
399.789, 743.714
406.969, 741.321
409.105, 740.609
417.384, 737.849
429.814, 733.705
437.565, 731.121
447.096, 727.943
513.062, 705.952
558.73, 690.668
562.767, 689.357
564.036, 689.344
567.392, 689.344
591.838, 689.36
626.363, 689.36
695.698, 689.813
697.254, 689.823
736.377, 690.079
748.109, 690.189
840.146, 691.05
877.729, 691.397
1002.59, 692.55
1030.76, 692.817
1031.85, 692.828
1033.44, 692.842
1033.47, 692.842
1056.47, 693.05
1104.66, 693.498
1147.07, 693.892
1212.44, 694.499
1487.03, 697.05
1532.11, 697.469
1546.04, 697.6
1546.32, 697.603
1550.33, 698.939
1653.01, 733.166
1688.75, 745.08
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Material Boundary

371.563, 747.853
386.035, 748.141
390.055, 746.801
398.858, 743.867
399.741, 743.572
406.921, 741.178
409.057, 740.466
417.336, 737.706
429.767, 733.562
437.517, 730.978
447.048, 727.801
513.014, 705.81
558.684, 690.525
562.742, 689.207
564.035, 689.194
567.392, 689.194
591.838, 689.21
626.364, 689.21
695.699, 689.663
697.255, 689.673
736.378, 689.929
748.11, 690.039
840.147, 690.9
877.73, 691.247
1002.59, 692.4
1030.76, 692.667
1031.85, 692.678
1033.44, 692.692
1033.47, 692.692
1056.47, 692.9
1104.66, 693.348
1147.07, 693.742
1212.44, 694.349
1487.04, 696.9
1532.11, 697.319
1546.04, 697.45
1546.34, 697.453
1550.38, 698.797
1653.06, 733.024
1688.78, 744.929
1695.55, 744.793
1703.25, 744.639
378.927, 748.15
386.841, 750.704
390.794, 751.693
391.025, 751.751
391.998, 751.994
392.991, 752.242
394.005, 752.495
395.042, 752.754
396.101, 753.019
397.183, 753.289
398.289, 753.566
399.521, 753.875
412.966, 757.235
447.787, 765.936
564.727, 795.159
627.055, 810.743
685.799, 825.43
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Material Boundary

713.413, 832.333
737.4, 838.33
760.264, 844.046
782.078, 849.5
802.913, 854.709
822.833, 859.689
840.838, 864.191
841.905, 864.458
860.28, 869.051
877.824, 873.437
912.579, 882.124
912.983, 882.164
913.393, 882.205
922.986, 883.164
923.806, 883.246
942.991, 885.164
943.81, 885.246
962.997, 887.164
963.813, 887.246
983.002, 889.164
983.816, 889.246
1002.87, 891.15
1003.01, 891.164
1004.04, 891.267
1022.87, 893.15
1024.07, 893.15
1031.28, 893.15
1031.85, 893.15
1038.4, 893.15
1047.48, 892.243
1056.19, 891.373
1058.27, 891.164
1067.55, 890.236
1078.27, 889.164
1087.62, 888.229
1098.28, 887.164
1107.69, 886.223
1118.28, 885.164
1122.97, 884.703
1127.74, 884.219
1138.29, 883.164
1142.99, 882.702
1147.94, 882.207
1147.97, 882.196
1148.58, 882.135
1148.69, 882.124
1188.12, 872.225
1228.04, 862.248
1247.98, 857.264
1267.84, 852.25
1289.09, 846.886
1311.83, 841.149
1335.69, 835.141
1486.34, 797.479
1497.47, 794.697
1516.55, 789.88
1549.65, 781.723
1649.04, 757.231
1683.09, 748.711
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1687.96, 747.493
1691.06, 746.481
1695.85, 744.937

Material Boundary

379.447, 748.16
386.882, 750.56
390.83, 751.547
391.061, 751.605
392.034, 751.848
393.027, 752.096
394.042, 752.35
395.078, 752.609
396.137, 752.873
397.22, 753.144
398.326, 753.42
399.558, 753.729
413.002, 757.089
447.823, 765.791
564.764, 795.013
627.091, 810.598
685.835, 825.284
713.449, 832.187
737.436, 838.184
760.301, 843.901
782.115, 849.354
802.949, 854.563
822.869, 859.544
840.874, 864.045
841.942, 864.312
860.317, 868.905
877.86, 873.291
912.605, 881.976
912.998, 882.015
913.408, 882.056
923, 883.015
923.821, 883.097
943.006, 885.015
943.825, 885.097
963.012, 887.015
963.828, 887.096
983.017, 889.015
983.831, 889.096
1002.88, 891.001
1003.02, 891.015
1004.05, 891.118
1022.87, 893
1024.07, 893
1031.28, 893
1031.85, 893
1038.39, 893
1047.46, 892.093
1056.17, 891.223
1058.26, 891.015
1067.54, 890.087
1078.26, 889.015
1087.61, 888.08
1098.26, 887.015
1107.68, 886.073
1118.27, 885.015
1122.95, 884.554

19/25

Tuesday, January 26, 2021B-B_final_west_ST



1127.72, 884.07
1138.27, 883.015
1142.97, 882.553
1147.91, 882.06
1147.94, 882.048
1148.56, 881.986
1148.66, 881.976
1188.08, 872.08
1228, 862.102
1247.94, 857.118
1267.81, 852.104
1289.06, 846.74
1311.8, 841.003
1335.66, 834.996
1486.31, 797.334
1497.43, 794.552
1516.51, 789.734
1549.61, 781.577
1649, 757.085
1683.06, 748.565
1687.92, 747.349
1691.01, 746.338
1695.33, 744.948

Material Boundary
371.139, 747.994
371.299, 747.998

Scenario-based Entities

Type Coordinates (x,y) Static
-2.66e-14, 730.281
178.514, 731.719
180.265, 732.302
180.685, 732.443
181.358, 732.667
181.974, 732.872
194.152, 736.932
197.551, 738.064
198.448, 738.364
198.554, 738.399
198.861, 738.501
199.339, 738.661
200.776, 739.14
200.997, 739.213
201.651, 739.431
201.708, 739.45
202.375, 739.673
202.96, 739.868
203.066, 739.903
203.951, 740.198
204.163, 740.269
205.695, 740.779
206.113, 740.918
206.403, 741.015
206.704, 741.116
206.992, 741.211
207.162, 741.268
207.356, 741.333
213.598, 743.414
219.127, 745.257

Wadsworth Till

Assigned to:
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223.854, 746.832
225.127, 747.257
229.854, 748.832
231.127, 749.257
232.4, 749.681
237.127, 751.257
238.4, 751.681
243.127, 753.257
247.941, 754.861
249.127, 755.257
254.049, 756.897
255.127, 757.257
257.07, 757.904
259.897, 757.906
267.095, 757.918
269.085, 757.256
274.405, 755.485
275.094, 755.256
280.488, 753.46
281.102, 753.256
286.576, 751.434
287.111, 751.256
292.616, 749.424
293.12, 749.256
298.867, 747.343
299.129, 747.256
299.331, 747.189
305.137, 745.256
306.093, 744.938
308.139, 744.257
310.17, 743.58
311.956, 743.54
340.176, 742.974
349.223, 739.958
350.337, 739.956
360.847, 739.955
361.891, 740.301
370.6, 743.203
385.911, 743.07
390.102, 741.672
392.178, 740.98
393.625, 740.498
395.889, 739.743
404.687, 736.81
418.13, 732.329
426.507, 729.536
447.096, 722.672
507.505, 702.534
563.515, 683.862
563.605, 683.831
563.976, 683.705
564.036, 683.685
564.179, 683.637
564.311, 683.592
564.361, 683.575
564.491, 683.575
564.857, 683.576
586.189, 683.61
626.363, 684
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Water Table

698.374, 684.674
703.436, 684.721
840.146, 686
1002.59, 687.5
1031.85, 687.778
1056.47, 688
1070.79, 688.133
1076.9, 688.19
1113.49, 688.53
1198.73, 689.322
1487.03, 692
1546.99, 692.557
1550.33, 693.668
1688.75, 739.809
1689.03, 739.9
1704.21, 739.987
1707.78, 738.796
1713.96, 736.738
1718.76, 736.738
1725.58, 736.737
1729.95, 738.193
1734.63, 739.753
1760.99, 740.279
1763.01, 740.319
1763.65, 740.104
1763.66, 740.102
1763.67, 740.098
1763.68, 740.094
1763.69, 740.092
1763.71, 740.084
1763.72, 740.082
1763.72, 740.081
1763.77, 740.065
1763.78, 740.062
1763.8, 740.056
1763.81, 740.051
1763.83, 740.046
1763.85, 740.038
1763.88, 740.028
1763.89, 740.024
1764, 739.989
1764.14, 739.942
1764.53, 739.813
1764.53, 739.811
1764.57, 739.8
1764.59, 739.79
1764.67, 739.764
1765.01, 739.653
1765.03, 739.645
1765.1, 739.622
1765.5, 739.489
1767.7, 739.105
1767.72, 739.101
1768.46, 738.913
1772.79, 737.949
1773.36, 737.944
1779.28, 737.93
1787.81, 737.786
1792.3, 737.722
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1800.94, 737.614
1814.87, 737.579
1826.26, 737.371
1838.69, 737.163
1840.03, 737.158
1840.81, 737.155
1841.22, 737.151
1841.48, 737.147
1847.4, 737.001
1892.14, 736.059
1897.9, 735.837
1915.54, 735.228
1916.61, 735.205
1917.52, 735.183
1920.42, 735.09
1923.11, 735.001
1923.25, 735
1923.71, 735.001
1923.77, 735.001
1927.27, 735.005
1930.39, 735.007
1930.8, 735.006
1934.96, 735.008
1935.34, 735.008
1939.87, 735.009
1940.15, 735.004
1942.25, 734.789
1947.23, 734.799
1952.08, 734.831
1955.77, 734.898
1955.95, 734.892
1958.79, 734.961
1958.82, 734.96
1960.66, 734.994
1962.1, 734.978
1966.34, 734.837
1970.07, 734.872
1970.19, 734.876
1971.89, 734.933
1972.06, 734.942
1972.35, 734.958
1974.24, 735.179
1974.56, 735.224
1976.51, 735.491
1977.05, 735.576
1979.08, 735.893
1981.03, 736.234
1982.08, 736.415
1983.3, 736.648
1984.15, 736.81
1985.71, 737.106
1987.91, 737.555
1990.31, 738.046
1992.64, 738.554
1996.46, 739.383
1998.94, 739.947
2005.36, 741.412
2007.91, 742.015
2017.72, 744.335
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2019.79, 744.824
2022.07, 745.38
2048.08, 751.704
2048.4, 751.784
2051.03, 752.434
2051.27, 752.494
2052.67, 752.839
2053.9, 753.148
2054.59, 753.317
2056.91, 753.888
2061.99, 755.146
2063.34, 755.481
2070.07, 757.147
2072.75, 757.81
2081.18, 759
2085.68, 759
2086.73, 758.77
2088.14, 758.464
2088.96, 758.282
2089.74, 758.111
2090.12, 758.026
2090.97, 757.836
2094.09, 757.125
2100.14, 755.745
2101.08, 755.528
2102.84, 755.126
2104.41, 754.768
2105.48, 754.523
2108.33, 753.859
2109.8, 753.517
2111.42, 753.135
2114.73, 752.349
2117.29, 751.74
2127.76, 749.27
2129.51, 748.856
2131.93, 748.281
2135.49, 747.427
2151.4, 743.569
2158.03, 741.971
2172.67, 738.411
2183.45, 735.767
2186.05, 735.696
2193.75, 735.575
2197.12, 735.484
2205.31, 735.357
2212.75, 735.233
2219.59, 735.014
2220.19, 735.014
2222.89, 735.007
2223.15, 735.005
2224.86, 735
2227.4, 734.909
2228.23, 734.871
2235.86, 734.556
2237.44, 734.493
2243.14, 734.24
2246.4, 734.069
2300, 733.229
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Piezoline

386.057, 748.292
386.203, 748.286
389.631, 748.157
390.102, 748
402.215, 743.962
403.086, 743.672
410.125, 741.325
412.226, 740.625
420.368, 737.91
432.54, 733.852
440.132, 731.322
447.096, 729
503.929, 710.053
539.503, 697.951
558.611, 691.762
558.865, 691.679
562.929, 690.36
564.036, 690.348
567.84, 690.349
591.835, 690.364
623.213, 690.364
626.363, 690.364
694.207, 690.807
696.794, 690.824
748.23, 691.161
758.969, 691.241
840.146, 692
840.75, 692.006
878.605, 692.355
1002.59, 693.5
1031.66, 693.776
1031.69, 693.776
1031.85, 693.778
1056.47, 694
1104.1, 694.443
1146.52, 694.837
1211.99, 695.445
1271.75, 696
1271.77, 696
1289.59, 696.166
1484.09, 698.02
1487.03, 698.047
1488.81, 698.064
1546.16, 698.605
1550.33, 699.993
1550.34, 699.997
1664.79, 738.147
1685.08, 744.911
1685.14, 744.929
1685.15, 744.933
1685.16, 744.935
1685.16, 744.936
1685.18, 744.943
1685.18, 744.943
1688.75, 745.08

Low Permeable 
Earth Liner

Bottom Liner 
Critical 
Interface - 
Base and 
Sideslopes

LCS Granular 
Drainage Layer

Assigned to:
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1.9511.9511.9511.951

1 1W W

Method: GLE / Morgenstern-Price
Factor of Safety: 1.951
Center: 166.829, 2574.653
Radius: 1837.705
Left Slip Surface Endpoint: 369.764, 748.187
Right Slip Surface Endpoint: 855.035, 870.678

Zion Landfill Site 2 North Expansion: Section B-B' (West Side)
Complete Buildout / Global Stability
Circular - Grid Search 
Long Term / Seismic Conditions 

  0.0461

Phi 
(deg)

Cohesion 
(psf)

Sat. Unit Weight (lbs/
ft3)

Unit Weight (lbs/
ft3)

ColorMaterial Name

34.30130.3121.5Final Cover Soils

21.90130.3121.5Final Cover Critical Interface

3007575Expansion Waste Fill

300130126LCS Granular Drainage Layer

14.945134.1128.2
Bottom Liner Critical Interface - Base and 

Sideslopes

34.30134.1128.2Low Permeable Earth Liner

14.31000137.8136.6Wadsworth Till
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Slide Analysis Information

B-B_final_west_LT

Project Summary
File Name: B-B_final_west_LT.slmd
Slide Modeler Version: 9.006
Compute Time: 00h:00m:09.381s
Project Title: SLIDE - An Interactive Slope Stability Program
Date Created: 1/30/2020, 11:59:15 AM

General Settings
Units of Measurement: Imperial Units
Time Units: days
Permeability Units: feet/second
Data Output: Standard
Failure Direction: Right to Left

Analysis Options
Slices Type: Vertical

Analysis Methods Used
Bishop simplified
GLE/Morgenstern-Price with interslice force function 
(Half Sine)
Janbu corrected
Spencer

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes
Create Interslice boundaries at intersections with water 
tables and piezos:

Yes

Initial trial value of FS: 1
Steffensen Iteration: Yes

Groundwater Analysis



Groundwater Method: Water Surfaces
Pore Fluid Unit Weight [lbs/ft3]: 62.4
Use negative pore pressure cutoff: Yes
Maximum negative pore pressure [psf]: 0
Advanced Groundwater Method: None

Random Numbers
Pseudo-random Seed: 10116
Random Number Generation Method: Park and Miller v.3

Surface Options
Surface Type: Circular
Search Method: Grid Search
Radius Increment: 10
Composite Surfaces: Disabled
Reverse Curvature: Invalid Surfaces
Minimum Elevation: Not Defined
Minimum Depth [ft]: 6
Minimum Area: Not Defined
Minimum Weight: Not Defined

Seismic Loading
Advanced seismic analysis: No
Staged pseudostatic analysis: No
Seismic Load Coefficient (Horizontal): 0.0461

Materials
Final Cover Soils

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 0
Friction Angle [deg] 34.3
Water Surface None
Ru Value 0
Final Cover Critical Interface

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5

2/25

Tuesday, January 26, 2021B-B_final_west_LT



Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 0
Friction Angle [deg] 21.9
Water Surface None
Ru Value 0
Expansion Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface None
Ru Value 0
LCS Granular Drainage Layer

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 126
Saturated Unit Weight [lbs/ft3] 130
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface Piezometric Line 1
Hu Value 1
Bottom Liner Critical Interface - Base and Sideslopes

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 45
Friction Angle [deg] 14.9
Water Surface Piezometric Line 1
Hu Value 1
Low Permeable Earth Liner

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 0
Friction Angle [deg] 34.3
Water Surface Piezometric Line 1
Hu Value 1
Wadsworth Till

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 136.6
Saturated Unit Weight [lbs/ft3] 137.8
Cohesion [psf] 1000
Friction Angle [deg] 14.3
Water Surface Water Table
Hu Value 1

3/25

Tuesday, January 26, 2021B-B_final_west_LT



Global Minimums
Method: bishop simplified

FS 1.954990
Center: 166.829, 2574.653
Radius: 1837.705
Left Slip Surface Endpoint: 369.764, 748.187
Right Slip Surface Endpoint: 855.035, 870.678
Resisting Moment: 5.73103e+08 lb-ft
Driving Moment: 2.93149e+08 lb-ft
Total Slice Area: 5990.16 ft2
Surface Horizontal Width: 485.271 ft
Surface Average Height: 12.344 ft

Method: janbu corrected

FS 1.965850
Center: 166.829, 2574.653
Radius: 1837.705
Left Slip Surface Endpoint: 369.764, 748.187
Right Slip Surface Endpoint: 855.035, 870.678
Resisting Horizontal Force: 304922 lb
Driving Horizontal Force: 155109 lb
Total Slice Area: 5990.16 ft2
Surface Horizontal Width: 485.271 ft
Surface Average Height: 12.344 ft

Method: spencer

FS 1.952320
Center: 166.829, 2574.653
Radius: 1837.705
Left Slip Surface Endpoint: 369.764, 748.187
Right Slip Surface Endpoint: 855.035, 870.678
Resisting Moment: 5.72319e+08 lb-ft
Driving Moment: 2.93149e+08 lb-ft
Resisting Horizontal Force: 302035 lb
Driving Horizontal Force: 154706 lb
Total Slice Area: 5990.16 ft2
Surface Horizontal Width: 485.271 ft
Surface Average Height: 12.344 ft

Method: gle/morgenstern-price
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FS 1.951040
Center: 166.829, 2574.653
Radius: 1837.705
Left Slip Surface Endpoint: 369.764, 748.187
Right Slip Surface Endpoint: 855.035, 870.678
Resisting Moment: 5.71944e+08 lb-ft
Driving Moment: 2.93149e+08 lb-ft
Resisting Horizontal Force: 301937 lb
Driving Horizontal Force: 154757 lb
Total Slice Area: 5990.16 ft2
Surface Horizontal Width: 485.271 ft
Surface Average Height: 12.344 ft

Valid and Invalid Surfaces
Method: bishop simplified

Number of Valid Surfaces: 3894
Number of Invalid Surfaces: 1122

Error Codes
Error Code -106 reported for 22 surfaces
Error Code -110 reported for 167 surfaces
Error Code -115 reported for 933 surfaces

Method: janbu corrected

Number of Valid Surfaces: 3894
Number of Invalid Surfaces: 1122

Error Codes
Error Code -106 reported for 22 surfaces
Error Code -110 reported for 167 surfaces
Error Code -115 reported for 933 surfaces

Method: spencer

Number of Valid Surfaces: 3894
Number of Invalid Surfaces: 1122

Error Codes
Error Code -106 reported for 22 surfaces
Error Code -110 reported for 167 surfaces
Error Code -115 reported for 933 surfaces

Method: gle/morgenstern-price

Number of Valid Surfaces: 3894
Number of Invalid Surfaces: 1122

Error Codes
Error Code -106 reported for 22 surfaces
Error Code -110 reported for 167 surfaces
Error Code -115 reported for 933 surfaces

Error Code Descriptions
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The following errors were encountered during the computation:
-106 = Average slice width is less than 0.0001 * (maximum horizontal extent of soil region). This  
limitation is imposed to avoid numerical errors which may result from too many slices, or too 
small a slip region.
-110 = The water table or a piezoline does not span the slip region for a given slip surface,  
when Water Surfaces is specified as the method of pore pressure calculation. If this error occurs,  
check that the water table or piezoline(s) span the appropriate soil cells.
-115 = Surface too shallow, below the minimum depth.

Entity Information
Circ - Thin Layers

Shared Entities

Type Coordinates (x,y)
1705.77, 744.739
1691.94, 749.191
1688.75, 750.234
1683.79, 751.475
1649.72, 759.997
1550.33, 784.49
1517.24, 792.645
1498.17, 797.461
1487.03, 800.244
1336.39, 837.906
1312.53, 843.912
1289.79, 849.649
1268.54, 855.013
1248.67, 860.028
1228.73, 865.012
1188.81, 874.99
1149.18, 884.939
1148.86, 884.971
1148.57, 885
1148.54, 885.012
1143.27, 885.539
1138.57, 886
1128.02, 887.055
1123.25, 887.539
1118.57, 888
1107.98, 889.059
1098.56, 890
1087.91, 891.065
1078.56, 892
1067.84, 893.072
1058.55, 894
1056.47, 894.208
1047.76, 895.079
1038.54, 896
1031.85, 896
1031.28, 896
1024.07, 896
1022.73, 896
1003.75, 894.103
1002.72, 894
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1002.59, 893.986
983.533, 892.081
982.719, 892
963.529, 890.082
962.713, 890
943.526, 888.082
942.708, 888
923.523, 886.082
922.702, 886
913.109, 885.041
912.699, 885
912.114, 884.941
912.089, 884.939
877.133, 876.202
859.589, 871.816
841.214, 867.222
840.146, 866.956
822.141, 862.454
802.222, 857.474
781.387, 852.265
759.573, 846.811
736.709, 841.095
712.721, 835.098
685.108, 828.195
626.363, 813.508
564.036, 797.924
447.096, 768.701
412.275, 760
398.83, 756.64
397.597, 756.33
396.492, 756.054
395.41, 755.784
394.351, 755.519
393.315, 755.26
392.3, 755.007
391.307, 754.759
390.334, 754.516
390.102, 754.458
386.057, 753.446
369.041, 747.954
360.315, 745.046
360.041, 744.955
350.343, 744.956
350.039, 744.956
341.31, 747.867
341.038, 747.958
312.062, 748.539
311.035, 748.562
309.721, 749
307.672, 749.682
306.716, 750
300.91, 751.933
300.708, 752
300.446, 752.087
294.699, 754
294.195, 754.168
288.69, 756
288.155, 756.178
282.681, 758
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External Boundary

282.067, 758.204
276.673, 760
275.984, 760.229
270.664, 762
267.902, 762.919
259.888, 762.906
256.257, 762.904
253.546, 762
252.468, 761.641
247.546, 760
246.36, 759.605
241.546, 758
236.819, 756.424
235.546, 756
230.819, 754.424
229.546, 754
228.273, 753.576
223.546, 752
222.273, 751.576
217.546, 750
212.017, 748.157
205.774, 746.076
205.581, 746.012
205.411, 745.955
205.123, 745.859
204.822, 745.759
204.532, 745.662
204.114, 745.523
202.582, 745.012
202.37, 744.941
201.485, 744.646
201.379, 744.611
200.794, 744.416
200.126, 744.193
200.07, 744.175
199.416, 743.957
199.195, 743.883
197.758, 743.404
197.28, 743.245
196.972, 743.142
196.867, 743.107
195.97, 742.808
192.571, 741.675
180.393, 737.616
179.777, 737.41
179.104, 737.186
178.684, 737.046
177.683, 736.712
0, 735.281
0, 330
2300, 329.864
2300, 738.23
2246.57, 739.067
2243.38, 739.234
2237.66, 739.488
2236.06, 739.552
2228.45, 739.866
2227.6, 739.905
2224.96, 740
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2223.17, 740.005
2222.91, 740.007
2220.2, 740.014
2219.67, 740.014
2212.87, 740.232
2205.39, 740.356
2197.23, 740.483
2193.85, 740.574
2186.16, 740.695
2184.12, 740.751
2173.86, 743.268
2159.21, 746.831
2152.58, 748.429
2136.66, 752.288
2133.09, 753.144
2130.67, 753.722
2128.9, 754.137
2118.44, 756.605
2115.88, 757.214
2112.57, 758
2110.94, 758.385
2109.47, 758.729
2106.6, 759.395
2105.52, 759.642
2103.96, 760
2102.2, 760.402
2101.25, 760.619
2095.2, 762
2092.07, 762.714
2091.21, 762.906
2090.82, 762.992
2090.04, 763.165
2089.21, 763.348
2087.8, 763.655
2086.22, 764
2081.11, 764
2080.83, 764
2071.8, 762.725
2068.87, 762
2062.14, 760.334
2060.79, 760
2055.71, 758.743
2053.39, 758.173
2052.69, 758
2051.46, 757.69
2050.07, 757.348
2049.83, 757.288
2047.2, 756.637
2046.89, 756.56
2020.89, 750.238
2018.62, 749.686
2006.76, 746.88
2004.23, 746.282
1997.83, 744.822
1995.37, 744.264
1991.58, 743.44
1989.28, 742.939
1986.9, 742.454
1984.74, 742.012
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1983.22, 741.722
1982.37, 741.56
1981.18, 741.335
1980.18, 741.16
1978.26, 740.826
1976.28, 740.516
1975.78, 740.438
1973.88, 740.177
1973.61, 740.14
1971.91, 739.942
1971.78, 739.934
1971.67, 739.928
1970.03, 739.874
1969.97, 739.872
1966.4, 739.837
1962.15, 739.979
1962.12, 739.978
1960.65, 739.995
1960.65, 739.995
1960.64, 739.995
1958.84, 739.961
1958.8, 739.962
1955.97, 739.894
1955.8, 739.899
1952.02, 739.831
1947.2, 739.799
1942.5, 739.789
1940.44, 740
1939.92, 740.009
1935.35, 740.008
1934.96, 740.008
1930.81, 740.006
1930.4, 740.007
1927.26, 740.005
1923.77, 740.001
1923.7, 740.001
1923.26, 740
1923.21, 740
1920.59, 740.087
1917.66, 740.181
1916.72, 740.203
1915.68, 740.226
1898.08, 740.833
1892.28, 741.057
1847.51, 742
1841.58, 742.146
1841.29, 742.151
1840.84, 742.154
1840.05, 742.158
1838.74, 742.163
1826.34, 742.37
1814.92, 742.579
1800.98, 742.614
1792.37, 742.721
1787.88, 742.786
1779.33, 742.929
1773.39, 742.943
1773.36, 742.944
1769.62, 743.777
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1768.75, 744
1768.54, 744.035
1766.72, 744.351
1766.68, 744.366
1766.61, 744.388
1766.59, 744.396
1766.25, 744.508
1766.18, 744.534
1766.15, 744.543
1766.11, 744.554
1766.11, 744.557
1765.72, 744.685
1765.58, 744.732
1765.48, 744.767
1765.46, 744.772
1765.43, 744.781
1765.41, 744.79
1765.39, 744.795
1765.38, 744.799
1765.36, 744.806
1765.35, 744.809
1765.3, 744.824
1765.3, 744.826
1765.29, 744.828
1765.27, 744.835
1765.27, 744.837
1765.25, 744.842
1765.24, 744.845
1765.23, 744.848
1763.77, 745.335
1760.89, 745.278
1733.77, 744.737
1728.36, 742.936
1724.77, 741.738
1718.76, 741.738
1714.77, 741.738
1709.37, 743.539
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Material Boundary

371.139, 747.994
371.35, 747.924
371.563, 747.853
384.979, 743.38
385.911, 743.07
390.102, 741.672
392.178, 740.98
393.625, 740.498
395.889, 739.743
404.687, 736.81
418.13, 732.329
426.507, 729.536
447.096, 722.672
507.505, 702.534
563.515, 683.862
563.605, 683.831
563.976, 683.705
564.036, 683.685
564.179, 683.637
564.311, 683.592
564.361, 683.575
564.491, 683.575
564.857, 683.576
586.189, 683.61
626.363, 684
698.374, 684.674
703.436, 684.721
840.146, 686
1002.59, 687.5
1031.85, 687.778
1056.47, 688
1070.79, 688.133
1076.9, 688.19
1113.49, 688.53
1198.73, 689.322
1487.03, 692
1546.99, 692.557
1550.33, 693.668
1688.75, 739.809
1696.74, 742.47
1703.25, 744.639
1703.64, 744.772
1703.65, 744.774
1703.66, 744.776
1703.67, 744.781
369.041, 747.954
369.564, 747.963
371.299, 747.998
378.927, 748.15
379.447, 748.16
386.057, 748.292
386.203, 748.286
389.631, 748.157
390.102, 748
402.215, 743.962
403.086, 743.672
410.125, 741.325
412.226, 740.625
420.368, 737.91
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Material Boundary

432.54, 733.852
440.132, 731.322
447.096, 729
503.929, 710.053
539.503, 697.951
558.611, 691.762
558.865, 691.679
562.929, 690.36
564.036, 690.348
567.84, 690.349
591.835, 690.364
623.213, 690.364
626.363, 690.364
694.207, 690.807
696.794, 690.824
748.23, 691.161
758.969, 691.241
840.146, 692
840.75, 692.006
878.605, 692.355
1002.59, 693.5
1031.66, 693.776
1031.69, 693.776
1031.85, 693.778
1056.47, 694
1104.1, 694.443
1146.52, 694.837
1211.99, 695.445
1271.75, 696
1271.77, 696
1289.59, 696.166
1484.09, 698.02
1487.03, 698.047
1488.81, 698.064
1546.16, 698.605
1550.33, 699.993
1550.34, 699.997
1664.79, 738.147
1685.08, 744.911
1685.14, 744.929
1685.15, 744.933
1685.16, 744.935
1685.16, 744.936
1685.18, 744.943
1685.18, 744.943
1688.75, 745.08
1695.33, 744.948
1695.56, 744.943
1695.85, 744.937
1703.67, 744.781
1705.77, 744.739
386.057, 748.292
387.636, 748.688
389.31, 749.106
390.102, 749.304
391.02, 749.533
392.766, 749.97
394.551, 750.415
396.375, 750.871
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Material Boundary

398.239, 751.337
400.145, 751.813
402.095, 752.3
404.089, 752.798
406.128, 753.308
411.367, 754.619
447.096, 763.546
449.685, 764.193
564.036, 792.77
626.363, 808.356
792.922, 850
793.256, 850.084
800.923, 852
801.257, 852.084
808.924, 854
809.258, 854.084
816.925, 856
817.259, 856.084
824.926, 858
825.261, 858.084
832.927, 860
833.262, 860.084
840.146, 861.804
840.929, 862
841.263, 862.084
848.931, 864
849.265, 864.083
856.933, 866
857.267, 866.083
864.935, 868
865.269, 868.083
872.938, 870
873.27, 870.083
880.94, 872
881.272, 872.083
888.942, 874
889.273, 874.083
896.944, 876
897.274, 876.082
904.947, 878
905.275, 878.082
912.949, 880.002
913.77, 880.084
932.954, 882
933.767, 882.081
952.96, 884
953.77, 884.081
972.965, 886
973.774, 886.081
992.971, 888
993.788, 888.082
1002.59, 888.961
1012.97, 890
1015.9, 890
1031.85, 890.91
1032.05, 890.921
1048.3, 890
1056.47, 889.183
1057.55, 889.075
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1068.31, 888
1079.05, 886.926
1088.31, 886
1098.98, 884.933
1108.31, 884
1118.92, 882.939
1128.32, 882
1138.86, 880.946
1138.94, 880.946
1148.32, 880
1170.76, 874.561
1189.01, 870
1189.01, 870
1211.61, 864.353
1229.02, 860
1229.02, 860
1252.48, 854.135
1269.03, 850
1269.03, 850
1293.27, 843.94
1309.04, 840
1309.04, 840
1334.07, 833.743
1349.05, 830
1349.05, 830
1374.81, 823.56
1389.05, 820
1389.05, 820
1415.4, 813.414
1429.06, 810
1429.06, 810
1455.94, 803.282
1469.07, 800
1482.16, 796.729
1487.03, 795.51
1509.08, 790
1521.9, 786.796
1549.09, 780
1550.33, 779.69
1561.74, 776.837
1589.1, 770
1601.64, 766.866
1629.1, 760
1641.53, 756.892
1669.11, 749.997
1687.47, 745.402
1688.75, 745.08
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Material Boundary

386.057, 748.292
390.102, 746.943
398.905, 744.009
399.789, 743.714
406.969, 741.321
409.105, 740.609
417.384, 737.849
429.814, 733.705
437.565, 731.121
447.096, 727.943
513.062, 705.952
558.73, 690.668
562.767, 689.357
564.036, 689.344
567.392, 689.344
591.838, 689.36
626.363, 689.36
695.698, 689.813
697.254, 689.823
736.377, 690.079
748.109, 690.189
840.146, 691.05
877.729, 691.397
1002.59, 692.55
1030.76, 692.817
1031.85, 692.828
1033.44, 692.842
1033.47, 692.842
1056.47, 693.05
1104.66, 693.498
1147.07, 693.892
1212.44, 694.499
1487.03, 697.05
1532.11, 697.469
1546.04, 697.6
1546.32, 697.603
1550.33, 698.939
1653.01, 733.166
1688.75, 745.08
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Material Boundary

371.563, 747.853
386.035, 748.141
390.055, 746.801
398.858, 743.867
399.741, 743.572
406.921, 741.178
409.057, 740.466
417.336, 737.706
429.767, 733.562
437.517, 730.978
447.048, 727.801
513.014, 705.81
558.684, 690.525
562.742, 689.207
564.035, 689.194
567.392, 689.194
591.838, 689.21
626.364, 689.21
695.699, 689.663
697.255, 689.673
736.378, 689.929
748.11, 690.039
840.147, 690.9
877.73, 691.247
1002.59, 692.4
1030.76, 692.667
1031.85, 692.678
1033.44, 692.692
1033.47, 692.692
1056.47, 692.9
1104.66, 693.348
1147.07, 693.742
1212.44, 694.349
1487.04, 696.9
1532.11, 697.319
1546.04, 697.45
1546.34, 697.453
1550.38, 698.797
1653.06, 733.024
1688.78, 744.929
1695.55, 744.793
1703.25, 744.639
378.927, 748.15
386.841, 750.704
390.794, 751.693
391.025, 751.751
391.998, 751.994
392.991, 752.242
394.005, 752.495
395.042, 752.754
396.101, 753.019
397.183, 753.289
398.289, 753.566
399.521, 753.875
412.966, 757.235
447.787, 765.936
564.727, 795.159
627.055, 810.743
685.799, 825.43
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Material Boundary

713.413, 832.333
737.4, 838.33
760.264, 844.046
782.078, 849.5
802.913, 854.709
822.833, 859.689
840.838, 864.191
841.905, 864.458
860.28, 869.051
877.824, 873.437
912.579, 882.124
912.983, 882.164
913.393, 882.205
922.986, 883.164
923.806, 883.246
942.991, 885.164
943.81, 885.246
962.997, 887.164
963.813, 887.246
983.002, 889.164
983.816, 889.246
1002.87, 891.15
1003.01, 891.164
1004.04, 891.267
1022.87, 893.15
1024.07, 893.15
1031.28, 893.15
1031.85, 893.15
1038.4, 893.15
1047.48, 892.243
1056.19, 891.373
1058.27, 891.164
1067.55, 890.236
1078.27, 889.164
1087.62, 888.229
1098.28, 887.164
1107.69, 886.223
1118.28, 885.164
1122.97, 884.703
1127.74, 884.219
1138.29, 883.164
1142.99, 882.702
1147.94, 882.207
1147.97, 882.196
1148.58, 882.135
1148.69, 882.124
1188.12, 872.225
1228.04, 862.248
1247.98, 857.264
1267.84, 852.25
1289.09, 846.886
1311.83, 841.149
1335.69, 835.141
1486.34, 797.479
1497.47, 794.697
1516.55, 789.88
1549.65, 781.723
1649.04, 757.231
1683.09, 748.711
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1687.96, 747.493
1691.06, 746.481
1695.85, 744.937

Material Boundary

379.447, 748.16
386.882, 750.56
390.83, 751.547
391.061, 751.605
392.034, 751.848
393.027, 752.096
394.042, 752.35
395.078, 752.609
396.137, 752.873
397.22, 753.144
398.326, 753.42
399.558, 753.729
413.002, 757.089
447.823, 765.791
564.764, 795.013
627.091, 810.598
685.835, 825.284
713.449, 832.187
737.436, 838.184
760.301, 843.901
782.115, 849.354
802.949, 854.563
822.869, 859.544
840.874, 864.045
841.942, 864.312
860.317, 868.905
877.86, 873.291
912.605, 881.976
912.998, 882.015
913.408, 882.056
923, 883.015
923.821, 883.097
943.006, 885.015
943.825, 885.097
963.012, 887.015
963.828, 887.096
983.017, 889.015
983.831, 889.096
1002.88, 891.001
1003.02, 891.015
1004.05, 891.118
1022.87, 893
1024.07, 893
1031.28, 893
1031.85, 893
1038.39, 893
1047.46, 892.093
1056.17, 891.223
1058.26, 891.015
1067.54, 890.087
1078.26, 889.015
1087.61, 888.08
1098.26, 887.015
1107.68, 886.073
1118.27, 885.015
1122.95, 884.554
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1127.72, 884.07
1138.27, 883.015
1142.97, 882.553
1147.91, 882.06
1147.94, 882.048
1148.56, 881.986
1148.66, 881.976
1188.08, 872.08
1228, 862.102
1247.94, 857.118
1267.81, 852.104
1289.06, 846.74
1311.8, 841.003
1335.66, 834.996
1486.31, 797.334
1497.43, 794.552
1516.51, 789.734
1549.61, 781.577
1649, 757.085
1683.06, 748.565
1687.92, 747.349
1691.01, 746.338
1695.33, 744.948

Material Boundary
371.139, 747.994
371.299, 747.998

Scenario-based Entities

Type Coordinates (x,y) Seismic
-2.66e-14, 730.281
178.514, 731.719
180.265, 732.302
180.685, 732.443
181.358, 732.667
181.974, 732.872
194.152, 736.932
197.551, 738.064
198.448, 738.364
198.554, 738.399
198.861, 738.501
199.339, 738.661
200.776, 739.14
200.997, 739.213
201.651, 739.431
201.708, 739.45
202.375, 739.673
202.96, 739.868
203.066, 739.903
203.951, 740.198
204.163, 740.269
205.695, 740.779
206.113, 740.918
206.403, 741.015
206.704, 741.116
206.992, 741.211
207.162, 741.268
207.356, 741.333
213.598, 743.414
219.127, 745.257

Wadsworth Till

Assigned to:
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223.854, 746.832
225.127, 747.257
229.854, 748.832
231.127, 749.257
232.4, 749.681
237.127, 751.257
238.4, 751.681
243.127, 753.257
247.941, 754.861
249.127, 755.257
254.049, 756.897
255.127, 757.257
257.07, 757.904
259.897, 757.906
267.095, 757.918
269.085, 757.256
274.405, 755.485
275.094, 755.256
280.488, 753.46
281.102, 753.256
286.576, 751.434
287.111, 751.256
292.616, 749.424
293.12, 749.256
298.867, 747.343
299.129, 747.256
299.331, 747.189
305.137, 745.256
306.093, 744.938
308.139, 744.257
310.17, 743.58
311.956, 743.54
340.176, 742.974
349.223, 739.958
350.337, 739.956
360.847, 739.955
361.891, 740.301
370.6, 743.203
385.911, 743.07
390.102, 741.672
392.178, 740.98
393.625, 740.498
395.889, 739.743
404.687, 736.81
418.13, 732.329
426.507, 729.536
447.096, 722.672
507.505, 702.534
563.515, 683.862
563.605, 683.831
563.976, 683.705
564.036, 683.685
564.179, 683.637
564.311, 683.592
564.361, 683.575
564.491, 683.575
564.857, 683.576
586.189, 683.61
626.363, 684

21/25

Tuesday, January 26, 2021B-B_final_west_LT



Water Table

698.374, 684.674
703.436, 684.721
840.146, 686
1002.59, 687.5
1031.85, 687.778
1056.47, 688
1070.79, 688.133
1076.9, 688.19
1113.49, 688.53
1198.73, 689.322
1487.03, 692
1546.99, 692.557
1550.33, 693.668
1688.75, 739.809
1689.03, 739.9
1704.21, 739.987
1707.78, 738.796
1713.96, 736.738
1718.76, 736.738
1725.58, 736.737
1729.95, 738.193
1734.63, 739.753
1760.99, 740.279
1763.01, 740.319
1763.65, 740.104
1763.66, 740.102
1763.67, 740.098
1763.68, 740.094
1763.69, 740.092
1763.71, 740.084
1763.72, 740.082
1763.72, 740.081
1763.77, 740.065
1763.78, 740.062
1763.8, 740.056
1763.81, 740.051
1763.83, 740.046
1763.85, 740.038
1763.88, 740.028
1763.89, 740.024
1764, 739.989
1764.14, 739.942
1764.53, 739.813
1764.53, 739.811
1764.57, 739.8
1764.59, 739.79
1764.67, 739.764
1765.01, 739.653
1765.03, 739.645
1765.1, 739.622
1765.5, 739.489
1767.7, 739.105
1767.72, 739.101
1768.46, 738.913
1772.79, 737.949
1773.36, 737.944
1779.28, 737.93
1787.81, 737.786
1792.3, 737.722
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1800.94, 737.614
1814.87, 737.579
1826.26, 737.371
1838.69, 737.163
1840.03, 737.158
1840.81, 737.155
1841.22, 737.151
1841.48, 737.147
1847.4, 737.001
1892.14, 736.059
1897.9, 735.837
1915.54, 735.228
1916.61, 735.205
1917.52, 735.183
1920.42, 735.09
1923.11, 735.001
1923.25, 735
1923.71, 735.001
1923.77, 735.001
1927.27, 735.005
1930.39, 735.007
1930.8, 735.006
1934.96, 735.008
1935.34, 735.008
1939.87, 735.009
1940.15, 735.004
1942.25, 734.789
1947.23, 734.799
1952.08, 734.831
1955.77, 734.898
1955.95, 734.892
1958.79, 734.961
1958.82, 734.96
1960.66, 734.994
1962.1, 734.978
1966.34, 734.837
1970.07, 734.872
1970.19, 734.876
1971.89, 734.933
1972.06, 734.942
1972.35, 734.958
1974.24, 735.179
1974.56, 735.224
1976.51, 735.491
1977.05, 735.576
1979.08, 735.893
1981.03, 736.234
1982.08, 736.415
1983.3, 736.648
1984.15, 736.81
1985.71, 737.106
1987.91, 737.555
1990.31, 738.046
1992.64, 738.554
1996.46, 739.383
1998.94, 739.947
2005.36, 741.412
2007.91, 742.015
2017.72, 744.335
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2019.79, 744.824
2022.07, 745.38
2048.08, 751.704
2048.4, 751.784
2051.03, 752.434
2051.27, 752.494
2052.67, 752.839
2053.9, 753.148
2054.59, 753.317
2056.91, 753.888
2061.99, 755.146
2063.34, 755.481
2070.07, 757.147
2072.75, 757.81
2081.18, 759
2085.68, 759
2086.73, 758.77
2088.14, 758.464
2088.96, 758.282
2089.74, 758.111
2090.12, 758.026
2090.97, 757.836
2094.09, 757.125
2100.14, 755.745
2101.08, 755.528
2102.84, 755.126
2104.41, 754.768
2105.48, 754.523
2108.33, 753.859
2109.8, 753.517
2111.42, 753.135
2114.73, 752.349
2117.29, 751.74
2127.76, 749.27
2129.51, 748.856
2131.93, 748.281
2135.49, 747.427
2151.4, 743.569
2158.03, 741.971
2172.67, 738.411
2183.45, 735.767
2186.05, 735.696
2193.75, 735.575
2197.12, 735.484
2205.31, 735.357
2212.75, 735.233
2219.59, 735.014
2220.19, 735.014
2222.89, 735.007
2223.15, 735.005
2224.86, 735
2227.4, 734.909
2228.23, 734.871
2235.86, 734.556
2237.44, 734.493
2243.14, 734.24
2246.4, 734.069
2300, 733.229
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Piezoline

386.057, 748.292
386.203, 748.286
389.631, 748.157
390.102, 748
402.215, 743.962
403.086, 743.672
410.125, 741.325
412.226, 740.625
420.368, 737.91
432.54, 733.852
440.132, 731.322
447.096, 729
503.929, 710.053
539.503, 697.951
558.611, 691.762
558.865, 691.679
562.929, 690.36
564.036, 690.348
567.84, 690.349
591.835, 690.364
623.213, 690.364
626.363, 690.364
694.207, 690.807
696.794, 690.824
748.23, 691.161
758.969, 691.241
840.146, 692
840.75, 692.006
878.605, 692.355
1002.59, 693.5
1031.66, 693.776
1031.69, 693.776
1031.85, 693.778
1056.47, 694
1104.1, 694.443
1146.52, 694.837
1211.99, 695.445
1271.75, 696
1271.77, 696
1289.59, 696.166
1484.09, 698.02
1487.03, 698.047
1488.81, 698.064
1546.16, 698.605
1550.33, 699.993
1550.34, 699.997
1664.79, 738.147
1685.08, 744.911
1685.14, 744.929
1685.15, 744.933
1685.16, 744.935
1685.16, 744.936
1685.18, 744.943
1685.18, 744.943
1688.75, 745.08

Low Permeable 
Earth Liner

Bottom Liner 
Critical 
Interface - 
Base and 
Sideslopes

LCS Granular 
Drainage Layer

Assigned to:
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2.3392.3392.3392.339

1 1W W

Method: GLE / Morgenstern-Price
Factor of Safety: 2.339
Center: 172.033, 2704.072
Radius: 1964.731
Left Slip Surface Endpoint: 374.888, 749.841
Right Slip Surface Endpoint: 914.984, 885.228

Zion Landfill Site 2 North Expansion: Section B-B' (West Side)
Complete Buildout / Global Stability
Circular - Grid Search 
Long Term / Static Conditions 

Phi 
(deg)

Cohesion 
(psf)

Sat. Unit Weight 
(lbs/ft3)

Unit Weight 
(lbs/ft3)

ColorMaterial Name

34.30130.3121.5Final Cover Soils

21.90130.3121.5Final Cover Critical Interface

3007575Expansion Waste Fill

300130126LCS Granular Drainage Layer

14.945134.1128.2
Bottom Liner Critical Interface - Base 

and Sideslopes

34.30134.1128.2Low Permeable Earth Liner

14.31000137.8136.6Wadsworth Till

Safety Factor
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Slide Analysis Information

B-B_final_west_LT

Project Summary
File Name: B-B_final_west_LT.slmd
Slide Modeler Version: 9.006
Compute Time: 00h:00m:07.738s
Project Title: SLIDE - An Interactive Slope Stability Program
Date Created: 1/30/2020, 11:59:15 AM

General Settings
Units of Measurement: Imperial Units
Time Units: days
Permeability Units: feet/second
Data Output: Standard
Failure Direction: Right to Left

Analysis Options
Slices Type: Vertical

Analysis Methods Used
Bishop simplified
GLE/Morgenstern-Price with interslice force function 
(Half Sine)
Janbu corrected
Spencer

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes
Create Interslice boundaries at intersections with water 
tables and piezos:

Yes

Initial trial value of FS: 1
Steffensen Iteration: Yes

Groundwater Analysis



Groundwater Method: Water Surfaces
Pore Fluid Unit Weight [lbs/ft3]: 62.4
Use negative pore pressure cutoff: Yes
Maximum negative pore pressure [psf]: 0
Advanced Groundwater Method: None

Random Numbers
Pseudo-random Seed: 10116
Random Number Generation Method: Park and Miller v.3

Surface Options
Surface Type: Circular
Search Method: Grid Search
Radius Increment: 10
Composite Surfaces: Disabled
Reverse Curvature: Invalid Surfaces
Minimum Elevation: Not Defined
Minimum Depth [ft]: 6
Minimum Area: Not Defined
Minimum Weight: Not Defined

Seismic Loading
Advanced seismic analysis: No
Staged pseudostatic analysis: No

Materials
Final Cover Soils

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 0
Friction Angle [deg] 34.3
Water Surface None
Ru Value 0
Final Cover Critical Interface

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
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Cohesion [psf] 0
Friction Angle [deg] 21.9
Water Surface None
Ru Value 0
Expansion Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface None
Ru Value 0
LCS Granular Drainage Layer

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 126
Saturated Unit Weight [lbs/ft3] 130
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface Piezometric Line 1
Hu Value 1
Bottom Liner Critical Interface - Base and Sideslopes

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 45
Friction Angle [deg] 14.9
Water Surface Piezometric Line 1
Hu Value 1
Low Permeable Earth Liner

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 0
Friction Angle [deg] 34.3
Water Surface Piezometric Line 1
Hu Value 1
Wadsworth Till

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 136.6
Saturated Unit Weight [lbs/ft3] 137.8
Cohesion [psf] 1000
Friction Angle [deg] 14.3
Water Surface Water Table
Hu Value 1
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Global Minimums
Method: bishop simplified

FS 2.342460
Center: 172.033, 2704.072
Radius: 1964.731
Left Slip Surface Endpoint: 374.888, 749.841
Right Slip Surface Endpoint: 914.984, 885.228
Resisting Moment: 7.7592e+08 lb-ft
Driving Moment: 3.31241e+08 lb-ft
Total Slice Area: 7692.55 ft2
Surface Horizontal Width: 540.095 ft
Surface Average Height: 14.243 ft

Method: janbu corrected

FS 2.355780
Center: 172.033, 2704.072
Radius: 1964.731
Left Slip Surface Endpoint: 374.888, 749.841
Right Slip Surface Endpoint: 914.984, 885.228
Resisting Horizontal Force: 386256 lb
Driving Horizontal Force: 163961 lb
Total Slice Area: 7692.55 ft2
Surface Horizontal Width: 540.095 ft
Surface Average Height: 14.243 ft

Method: spencer

FS 2.340410
Center: 172.033, 2704.072
Radius: 1964.731
Left Slip Surface Endpoint: 374.888, 749.841
Right Slip Surface Endpoint: 914.984, 885.228
Resisting Moment: 7.75241e+08 lb-ft
Driving Moment: 3.31241e+08 lb-ft
Resisting Horizontal Force: 382440 lb
Driving Horizontal Force: 163407 lb
Total Slice Area: 7692.55 ft2
Surface Horizontal Width: 540.095 ft
Surface Average Height: 14.243 ft

Method: gle/morgenstern-price

4/25

Tuesday, January 26, 2021B-B_final_west_LT



FS 2.338690
Center: 172.033, 2704.072
Radius: 1964.731
Left Slip Surface Endpoint: 374.888, 749.841
Right Slip Surface Endpoint: 914.984, 885.228
Resisting Moment: 7.74671e+08 lb-ft
Driving Moment: 3.31241e+08 lb-ft
Resisting Horizontal Force: 382390 lb
Driving Horizontal Force: 163506 lb
Total Slice Area: 7692.55 ft2
Surface Horizontal Width: 540.095 ft
Surface Average Height: 14.243 ft

Valid and Invalid Surfaces
Method: bishop simplified

Number of Valid Surfaces: 3842
Number of Invalid Surfaces: 1009

Error Codes
Error Code -106 reported for 1 surface
Error Code -110 reported for 175 surfaces
Error Code -115 reported for 833 surfaces

Method: janbu corrected

Number of Valid Surfaces: 3842
Number of Invalid Surfaces: 1009

Error Codes
Error Code -106 reported for 1 surface
Error Code -110 reported for 175 surfaces
Error Code -115 reported for 833 surfaces

Method: spencer

Number of Valid Surfaces: 3842
Number of Invalid Surfaces: 1009

Error Codes
Error Code -106 reported for 1 surface
Error Code -110 reported for 175 surfaces
Error Code -115 reported for 833 surfaces

Method: gle/morgenstern-price

Number of Valid Surfaces: 3842
Number of Invalid Surfaces: 1009

Error Codes
Error Code -106 reported for 1 surface
Error Code -110 reported for 175 surfaces
Error Code -115 reported for 833 surfaces

Error Code Descriptions
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The following errors were encountered during the computation:
-106 = Average slice width is less than 0.0001 * (maximum horizontal extent of soil region). This  
limitation is imposed to avoid numerical errors which may result from too many slices, or too 
small a slip region.
-110 = The water table or a piezoline does not span the slip region for a given slip surface,  
when Water Surfaces is specified as the method of pore pressure calculation. If this error occurs,  
check that the water table or piezoline(s) span the appropriate soil cells.
-115 = Surface too shallow, below the minimum depth.

Entity Information
Circ - Thin Layers

Shared Entities

Type Coordinates (x,y)
1705.77, 744.739
1691.94, 749.191
1688.75, 750.234
1683.79, 751.475
1649.72, 759.997
1550.33, 784.49
1517.24, 792.645
1498.17, 797.461
1487.03, 800.244
1336.39, 837.906
1312.53, 843.912
1289.79, 849.649
1268.54, 855.013
1248.67, 860.028
1228.73, 865.012
1188.81, 874.99
1149.18, 884.939
1148.86, 884.971
1148.57, 885
1148.54, 885.012
1143.27, 885.539
1138.57, 886
1128.02, 887.055
1123.25, 887.539
1118.57, 888
1107.98, 889.059
1098.56, 890
1087.91, 891.065
1078.56, 892
1067.84, 893.072
1058.55, 894
1056.47, 894.208
1047.76, 895.079
1038.54, 896
1031.85, 896
1031.28, 896
1024.07, 896
1022.73, 896
1003.75, 894.103
1002.72, 894
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1002.59, 893.986
983.533, 892.081
982.719, 892
963.529, 890.082
962.713, 890
943.526, 888.082
942.708, 888
923.523, 886.082
922.702, 886
913.109, 885.041
912.699, 885
912.114, 884.941
912.089, 884.939
877.133, 876.202
859.589, 871.816
841.214, 867.222
840.146, 866.956
822.141, 862.454
802.222, 857.474
781.387, 852.265
759.573, 846.811
736.709, 841.095
712.721, 835.098
685.108, 828.195
626.363, 813.508
564.036, 797.924
447.096, 768.701
412.275, 760
398.83, 756.64
397.597, 756.33
396.492, 756.054
395.41, 755.784
394.351, 755.519
393.315, 755.26
392.3, 755.007
391.307, 754.759
390.334, 754.516
390.102, 754.458
386.057, 753.446
369.041, 747.954
360.315, 745.046
360.041, 744.955
350.343, 744.956
350.039, 744.956
341.31, 747.867
341.038, 747.958
312.062, 748.539
311.035, 748.562
309.721, 749
307.672, 749.682
306.716, 750
300.91, 751.933
300.708, 752
300.446, 752.087
294.699, 754
294.195, 754.168
288.69, 756
288.155, 756.178
282.681, 758
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External Boundary

282.067, 758.204
276.673, 760
275.984, 760.229
270.664, 762
267.902, 762.919
259.888, 762.906
256.257, 762.904
253.546, 762
252.468, 761.641
247.546, 760
246.36, 759.605
241.546, 758
236.819, 756.424
235.546, 756
230.819, 754.424
229.546, 754
228.273, 753.576
223.546, 752
222.273, 751.576
217.546, 750
212.017, 748.157
205.774, 746.076
205.581, 746.012
205.411, 745.955
205.123, 745.859
204.822, 745.759
204.532, 745.662
204.114, 745.523
202.582, 745.012
202.37, 744.941
201.485, 744.646
201.379, 744.611
200.794, 744.416
200.126, 744.193
200.07, 744.175
199.416, 743.957
199.195, 743.883
197.758, 743.404
197.28, 743.245
196.972, 743.142
196.867, 743.107
195.97, 742.808
192.571, 741.675
180.393, 737.616
179.777, 737.41
179.104, 737.186
178.684, 737.046
177.683, 736.712
0, 735.281
0, 330
2300, 329.864
2300, 738.23
2246.57, 739.067
2243.38, 739.234
2237.66, 739.488
2236.06, 739.552
2228.45, 739.866
2227.6, 739.905
2224.96, 740
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2223.17, 740.005
2222.91, 740.007
2220.2, 740.014
2219.67, 740.014
2212.87, 740.232
2205.39, 740.356
2197.23, 740.483
2193.85, 740.574
2186.16, 740.695
2184.12, 740.751
2173.86, 743.268
2159.21, 746.831
2152.58, 748.429
2136.66, 752.288
2133.09, 753.144
2130.67, 753.722
2128.9, 754.137
2118.44, 756.605
2115.88, 757.214
2112.57, 758
2110.94, 758.385
2109.47, 758.729
2106.6, 759.395
2105.52, 759.642
2103.96, 760
2102.2, 760.402
2101.25, 760.619
2095.2, 762
2092.07, 762.714
2091.21, 762.906
2090.82, 762.992
2090.04, 763.165
2089.21, 763.348
2087.8, 763.655
2086.22, 764
2081.11, 764
2080.83, 764
2071.8, 762.725
2068.87, 762
2062.14, 760.334
2060.79, 760
2055.71, 758.743
2053.39, 758.173
2052.69, 758
2051.46, 757.69
2050.07, 757.348
2049.83, 757.288
2047.2, 756.637
2046.89, 756.56
2020.89, 750.238
2018.62, 749.686
2006.76, 746.88
2004.23, 746.282
1997.83, 744.822
1995.37, 744.264
1991.58, 743.44
1989.28, 742.939
1986.9, 742.454
1984.74, 742.012
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1983.22, 741.722
1982.37, 741.56
1981.18, 741.335
1980.18, 741.16
1978.26, 740.826
1976.28, 740.516
1975.78, 740.438
1973.88, 740.177
1973.61, 740.14
1971.91, 739.942
1971.78, 739.934
1971.67, 739.928
1970.03, 739.874
1969.97, 739.872
1966.4, 739.837
1962.15, 739.979
1962.12, 739.978
1960.65, 739.995
1960.65, 739.995
1960.64, 739.995
1958.84, 739.961
1958.8, 739.962
1955.97, 739.894
1955.8, 739.899
1952.02, 739.831
1947.2, 739.799
1942.5, 739.789
1940.44, 740
1939.92, 740.009
1935.35, 740.008
1934.96, 740.008
1930.81, 740.006
1930.4, 740.007
1927.26, 740.005
1923.77, 740.001
1923.7, 740.001
1923.26, 740
1923.21, 740
1920.59, 740.087
1917.66, 740.181
1916.72, 740.203
1915.68, 740.226
1898.08, 740.833
1892.28, 741.057
1847.51, 742
1841.58, 742.146
1841.29, 742.151
1840.84, 742.154
1840.05, 742.158
1838.74, 742.163
1826.34, 742.37
1814.92, 742.579
1800.98, 742.614
1792.37, 742.721
1787.88, 742.786
1779.33, 742.929
1773.39, 742.943
1773.36, 742.944
1769.62, 743.777
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1768.75, 744
1768.54, 744.035
1766.72, 744.351
1766.68, 744.366
1766.61, 744.388
1766.59, 744.396
1766.25, 744.508
1766.18, 744.534
1766.15, 744.543
1766.11, 744.554
1766.11, 744.557
1765.72, 744.685
1765.58, 744.732
1765.48, 744.767
1765.46, 744.772
1765.43, 744.781
1765.41, 744.79
1765.39, 744.795
1765.38, 744.799
1765.36, 744.806
1765.35, 744.809
1765.3, 744.824
1765.3, 744.826
1765.29, 744.828
1765.27, 744.835
1765.27, 744.837
1765.25, 744.842
1765.24, 744.845
1765.23, 744.848
1763.77, 745.335
1760.89, 745.278
1733.77, 744.737
1728.36, 742.936
1724.77, 741.738
1718.76, 741.738
1714.77, 741.738
1709.37, 743.539
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Material Boundary

371.139, 747.994
371.35, 747.924
371.563, 747.853
384.979, 743.38
385.911, 743.07
390.102, 741.672
392.178, 740.98
393.625, 740.498
395.889, 739.743
404.687, 736.81
418.13, 732.329
426.507, 729.536
447.096, 722.672
507.505, 702.534
563.515, 683.862
563.605, 683.831
563.976, 683.705
564.036, 683.685
564.179, 683.637
564.311, 683.592
564.361, 683.575
564.491, 683.575
564.857, 683.576
586.189, 683.61
626.363, 684
698.374, 684.674
703.436, 684.721
840.146, 686
1002.59, 687.5
1031.85, 687.778
1056.47, 688
1070.79, 688.133
1076.9, 688.19
1113.49, 688.53
1198.73, 689.322
1487.03, 692
1546.99, 692.557
1550.33, 693.668
1688.75, 739.809
1696.74, 742.47
1703.25, 744.639
1703.64, 744.772
1703.65, 744.774
1703.66, 744.776
1703.67, 744.781
369.041, 747.954
369.564, 747.963
371.299, 747.998
378.927, 748.15
379.447, 748.16
386.057, 748.292
386.203, 748.286
389.631, 748.157
390.102, 748
402.215, 743.962
403.086, 743.672
410.125, 741.325
412.226, 740.625
420.368, 737.91
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Material Boundary

432.54, 733.852
440.132, 731.322
447.096, 729
503.929, 710.053
539.503, 697.951
558.611, 691.762
558.865, 691.679
562.929, 690.36
564.036, 690.348
567.84, 690.349
591.835, 690.364
623.213, 690.364
626.363, 690.364
694.207, 690.807
696.794, 690.824
748.23, 691.161
758.969, 691.241
840.146, 692
840.75, 692.006
878.605, 692.355
1002.59, 693.5
1031.66, 693.776
1031.69, 693.776
1031.85, 693.778
1056.47, 694
1104.1, 694.443
1146.52, 694.837
1211.99, 695.445
1271.75, 696
1271.77, 696
1289.59, 696.166
1484.09, 698.02
1487.03, 698.047
1488.81, 698.064
1546.16, 698.605
1550.33, 699.993
1550.34, 699.997
1664.79, 738.147
1685.08, 744.911
1685.14, 744.929
1685.15, 744.933
1685.16, 744.935
1685.16, 744.936
1685.18, 744.943
1685.18, 744.943
1688.75, 745.08
1695.33, 744.948
1695.56, 744.943
1695.85, 744.937
1703.67, 744.781
1705.77, 744.739
386.057, 748.292
387.636, 748.688
389.31, 749.106
390.102, 749.304
391.02, 749.533
392.766, 749.97
394.551, 750.415
396.375, 750.871
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Material Boundary

398.239, 751.337
400.145, 751.813
402.095, 752.3
404.089, 752.798
406.128, 753.308
411.367, 754.619
447.096, 763.546
449.685, 764.193
564.036, 792.77
626.363, 808.356
792.922, 850
793.256, 850.084
800.923, 852
801.257, 852.084
808.924, 854
809.258, 854.084
816.925, 856
817.259, 856.084
824.926, 858
825.261, 858.084
832.927, 860
833.262, 860.084
840.146, 861.804
840.929, 862
841.263, 862.084
848.931, 864
849.265, 864.083
856.933, 866
857.267, 866.083
864.935, 868
865.269, 868.083
872.938, 870
873.27, 870.083
880.94, 872
881.272, 872.083
888.942, 874
889.273, 874.083
896.944, 876
897.274, 876.082
904.947, 878
905.275, 878.082
912.949, 880.002
913.77, 880.084
932.954, 882
933.767, 882.081
952.96, 884
953.77, 884.081
972.965, 886
973.774, 886.081
992.971, 888
993.788, 888.082
1002.59, 888.961
1012.97, 890
1015.9, 890
1031.85, 890.91
1032.05, 890.921
1048.3, 890
1056.47, 889.183
1057.55, 889.075
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1068.31, 888
1079.05, 886.926
1088.31, 886
1098.98, 884.933
1108.31, 884
1118.92, 882.939
1128.32, 882
1138.86, 880.946
1138.94, 880.946
1148.32, 880
1170.76, 874.561
1189.01, 870
1189.01, 870
1211.61, 864.353
1229.02, 860
1229.02, 860
1252.48, 854.135
1269.03, 850
1269.03, 850
1293.27, 843.94
1309.04, 840
1309.04, 840
1334.07, 833.743
1349.05, 830
1349.05, 830
1374.81, 823.56
1389.05, 820
1389.05, 820
1415.4, 813.414
1429.06, 810
1429.06, 810
1455.94, 803.282
1469.07, 800
1482.16, 796.729
1487.03, 795.51
1509.08, 790
1521.9, 786.796
1549.09, 780
1550.33, 779.69
1561.74, 776.837
1589.1, 770
1601.64, 766.866
1629.1, 760
1641.53, 756.892
1669.11, 749.997
1687.47, 745.402
1688.75, 745.08
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Material Boundary

386.057, 748.292
390.102, 746.943
398.905, 744.009
399.789, 743.714
406.969, 741.321
409.105, 740.609
417.384, 737.849
429.814, 733.705
437.565, 731.121
447.096, 727.943
513.062, 705.952
558.73, 690.668
562.767, 689.357
564.036, 689.344
567.392, 689.344
591.838, 689.36
626.363, 689.36
695.698, 689.813
697.254, 689.823
736.377, 690.079
748.109, 690.189
840.146, 691.05
877.729, 691.397
1002.59, 692.55
1030.76, 692.817
1031.85, 692.828
1033.44, 692.842
1033.47, 692.842
1056.47, 693.05
1104.66, 693.498
1147.07, 693.892
1212.44, 694.499
1487.03, 697.05
1532.11, 697.469
1546.04, 697.6
1546.32, 697.603
1550.33, 698.939
1653.01, 733.166
1688.75, 745.08
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Material Boundary

371.563, 747.853
386.035, 748.141
390.055, 746.801
398.858, 743.867
399.741, 743.572
406.921, 741.178
409.057, 740.466
417.336, 737.706
429.767, 733.562
437.517, 730.978
447.048, 727.801
513.014, 705.81
558.684, 690.525
562.742, 689.207
564.035, 689.194
567.392, 689.194
591.838, 689.21
626.364, 689.21
695.699, 689.663
697.255, 689.673
736.378, 689.929
748.11, 690.039
840.147, 690.9
877.73, 691.247
1002.59, 692.4
1030.76, 692.667
1031.85, 692.678
1033.44, 692.692
1033.47, 692.692
1056.47, 692.9
1104.66, 693.348
1147.07, 693.742
1212.44, 694.349
1487.04, 696.9
1532.11, 697.319
1546.04, 697.45
1546.34, 697.453
1550.38, 698.797
1653.06, 733.024
1688.78, 744.929
1695.55, 744.793
1703.25, 744.639
378.927, 748.15
386.841, 750.704
390.794, 751.693
391.025, 751.751
391.998, 751.994
392.991, 752.242
394.005, 752.495
395.042, 752.754
396.101, 753.019
397.183, 753.289
398.289, 753.566
399.521, 753.875
412.966, 757.235
447.787, 765.936
564.727, 795.159
627.055, 810.743
685.799, 825.43
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Material Boundary

713.413, 832.333
737.4, 838.33
760.264, 844.046
782.078, 849.5
802.913, 854.709
822.833, 859.689
840.838, 864.191
841.905, 864.458
860.28, 869.051
877.824, 873.437
912.579, 882.124
912.983, 882.164
913.393, 882.205
922.986, 883.164
923.806, 883.246
942.991, 885.164
943.81, 885.246
962.997, 887.164
963.813, 887.246
983.002, 889.164
983.816, 889.246
1002.87, 891.15
1003.01, 891.164
1004.04, 891.267
1022.87, 893.15
1024.07, 893.15
1031.28, 893.15
1031.85, 893.15
1038.4, 893.15
1047.48, 892.243
1056.19, 891.373
1058.27, 891.164
1067.55, 890.236
1078.27, 889.164
1087.62, 888.229
1098.28, 887.164
1107.69, 886.223
1118.28, 885.164
1122.97, 884.703
1127.74, 884.219
1138.29, 883.164
1142.99, 882.702
1147.94, 882.207
1147.97, 882.196
1148.58, 882.135
1148.69, 882.124
1188.12, 872.225
1228.04, 862.248
1247.98, 857.264
1267.84, 852.25
1289.09, 846.886
1311.83, 841.149
1335.69, 835.141
1486.34, 797.479
1497.47, 794.697
1516.55, 789.88
1549.65, 781.723
1649.04, 757.231
1683.09, 748.711
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1687.96, 747.493
1691.06, 746.481
1695.85, 744.937

Material Boundary

379.447, 748.16
386.882, 750.56
390.83, 751.547
391.061, 751.605
392.034, 751.848
393.027, 752.096
394.042, 752.35
395.078, 752.609
396.137, 752.873
397.22, 753.144
398.326, 753.42
399.558, 753.729
413.002, 757.089
447.823, 765.791
564.764, 795.013
627.091, 810.598
685.835, 825.284
713.449, 832.187
737.436, 838.184
760.301, 843.901
782.115, 849.354
802.949, 854.563
822.869, 859.544
840.874, 864.045
841.942, 864.312
860.317, 868.905
877.86, 873.291
912.605, 881.976
912.998, 882.015
913.408, 882.056
923, 883.015
923.821, 883.097
943.006, 885.015
943.825, 885.097
963.012, 887.015
963.828, 887.096
983.017, 889.015
983.831, 889.096
1002.88, 891.001
1003.02, 891.015
1004.05, 891.118
1022.87, 893
1024.07, 893
1031.28, 893
1031.85, 893
1038.39, 893
1047.46, 892.093
1056.17, 891.223
1058.26, 891.015
1067.54, 890.087
1078.26, 889.015
1087.61, 888.08
1098.26, 887.015
1107.68, 886.073
1118.27, 885.015
1122.95, 884.554
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1127.72, 884.07
1138.27, 883.015
1142.97, 882.553
1147.91, 882.06
1147.94, 882.048
1148.56, 881.986
1148.66, 881.976
1188.08, 872.08
1228, 862.102
1247.94, 857.118
1267.81, 852.104
1289.06, 846.74
1311.8, 841.003
1335.66, 834.996
1486.31, 797.334
1497.43, 794.552
1516.51, 789.734
1549.61, 781.577
1649, 757.085
1683.06, 748.565
1687.92, 747.349
1691.01, 746.338
1695.33, 744.948

Material Boundary
371.139, 747.994
371.299, 747.998

Scenario-based Entities

Type Coordinates (x,y) Static
-2.66e-14, 730.281
178.514, 731.719
180.265, 732.302
180.685, 732.443
181.358, 732.667
181.974, 732.872
194.152, 736.932
197.551, 738.064
198.448, 738.364
198.554, 738.399
198.861, 738.501
199.339, 738.661
200.776, 739.14
200.997, 739.213
201.651, 739.431
201.708, 739.45
202.375, 739.673
202.96, 739.868
203.066, 739.903
203.951, 740.198
204.163, 740.269
205.695, 740.779
206.113, 740.918
206.403, 741.015
206.704, 741.116
206.992, 741.211
207.162, 741.268
207.356, 741.333
213.598, 743.414
219.127, 745.257

Wadsworth Till

Assigned to:
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223.854, 746.832
225.127, 747.257
229.854, 748.832
231.127, 749.257
232.4, 749.681
237.127, 751.257
238.4, 751.681
243.127, 753.257
247.941, 754.861
249.127, 755.257
254.049, 756.897
255.127, 757.257
257.07, 757.904
259.897, 757.906
267.095, 757.918
269.085, 757.256
274.405, 755.485
275.094, 755.256
280.488, 753.46
281.102, 753.256
286.576, 751.434
287.111, 751.256
292.616, 749.424
293.12, 749.256
298.867, 747.343
299.129, 747.256
299.331, 747.189
305.137, 745.256
306.093, 744.938
308.139, 744.257
310.17, 743.58
311.956, 743.54
340.176, 742.974
349.223, 739.958
350.337, 739.956
360.847, 739.955
361.891, 740.301
370.6, 743.203
385.911, 743.07
390.102, 741.672
392.178, 740.98
393.625, 740.498
395.889, 739.743
404.687, 736.81
418.13, 732.329
426.507, 729.536
447.096, 722.672
507.505, 702.534
563.515, 683.862
563.605, 683.831
563.976, 683.705
564.036, 683.685
564.179, 683.637
564.311, 683.592
564.361, 683.575
564.491, 683.575
564.857, 683.576
586.189, 683.61
626.363, 684
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Water Table

698.374, 684.674
703.436, 684.721
840.146, 686
1002.59, 687.5
1031.85, 687.778
1056.47, 688
1070.79, 688.133
1076.9, 688.19
1113.49, 688.53
1198.73, 689.322
1487.03, 692
1546.99, 692.557
1550.33, 693.668
1688.75, 739.809
1689.03, 739.9
1704.21, 739.987
1707.78, 738.796
1713.96, 736.738
1718.76, 736.738
1725.58, 736.737
1729.95, 738.193
1734.63, 739.753
1760.99, 740.279
1763.01, 740.319
1763.65, 740.104
1763.66, 740.102
1763.67, 740.098
1763.68, 740.094
1763.69, 740.092
1763.71, 740.084
1763.72, 740.082
1763.72, 740.081
1763.77, 740.065
1763.78, 740.062
1763.8, 740.056
1763.81, 740.051
1763.83, 740.046
1763.85, 740.038
1763.88, 740.028
1763.89, 740.024
1764, 739.989
1764.14, 739.942
1764.53, 739.813
1764.53, 739.811
1764.57, 739.8
1764.59, 739.79
1764.67, 739.764
1765.01, 739.653
1765.03, 739.645
1765.1, 739.622
1765.5, 739.489
1767.7, 739.105
1767.72, 739.101
1768.46, 738.913
1772.79, 737.949
1773.36, 737.944
1779.28, 737.93
1787.81, 737.786
1792.3, 737.722
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1800.94, 737.614
1814.87, 737.579
1826.26, 737.371
1838.69, 737.163
1840.03, 737.158
1840.81, 737.155
1841.22, 737.151
1841.48, 737.147
1847.4, 737.001
1892.14, 736.059
1897.9, 735.837
1915.54, 735.228
1916.61, 735.205
1917.52, 735.183
1920.42, 735.09
1923.11, 735.001
1923.25, 735
1923.71, 735.001
1923.77, 735.001
1927.27, 735.005
1930.39, 735.007
1930.8, 735.006
1934.96, 735.008
1935.34, 735.008
1939.87, 735.009
1940.15, 735.004
1942.25, 734.789
1947.23, 734.799
1952.08, 734.831
1955.77, 734.898
1955.95, 734.892
1958.79, 734.961
1958.82, 734.96
1960.66, 734.994
1962.1, 734.978
1966.34, 734.837
1970.07, 734.872
1970.19, 734.876
1971.89, 734.933
1972.06, 734.942
1972.35, 734.958
1974.24, 735.179
1974.56, 735.224
1976.51, 735.491
1977.05, 735.576
1979.08, 735.893
1981.03, 736.234
1982.08, 736.415
1983.3, 736.648
1984.15, 736.81
1985.71, 737.106
1987.91, 737.555
1990.31, 738.046
1992.64, 738.554
1996.46, 739.383
1998.94, 739.947
2005.36, 741.412
2007.91, 742.015
2017.72, 744.335
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2019.79, 744.824
2022.07, 745.38
2048.08, 751.704
2048.4, 751.784
2051.03, 752.434
2051.27, 752.494
2052.67, 752.839
2053.9, 753.148
2054.59, 753.317
2056.91, 753.888
2061.99, 755.146
2063.34, 755.481
2070.07, 757.147
2072.75, 757.81
2081.18, 759
2085.68, 759
2086.73, 758.77
2088.14, 758.464
2088.96, 758.282
2089.74, 758.111
2090.12, 758.026
2090.97, 757.836
2094.09, 757.125
2100.14, 755.745
2101.08, 755.528
2102.84, 755.126
2104.41, 754.768
2105.48, 754.523
2108.33, 753.859
2109.8, 753.517
2111.42, 753.135
2114.73, 752.349
2117.29, 751.74
2127.76, 749.27
2129.51, 748.856
2131.93, 748.281
2135.49, 747.427
2151.4, 743.569
2158.03, 741.971
2172.67, 738.411
2183.45, 735.767
2186.05, 735.696
2193.75, 735.575
2197.12, 735.484
2205.31, 735.357
2212.75, 735.233
2219.59, 735.014
2220.19, 735.014
2222.89, 735.007
2223.15, 735.005
2224.86, 735
2227.4, 734.909
2228.23, 734.871
2235.86, 734.556
2237.44, 734.493
2243.14, 734.24
2246.4, 734.069
2300, 733.229
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Piezoline

386.057, 748.292
386.203, 748.286
389.631, 748.157
390.102, 748
402.215, 743.962
403.086, 743.672
410.125, 741.325
412.226, 740.625
420.368, 737.91
432.54, 733.852
440.132, 731.322
447.096, 729
503.929, 710.053
539.503, 697.951
558.611, 691.762
558.865, 691.679
562.929, 690.36
564.036, 690.348
567.84, 690.349
591.835, 690.364
623.213, 690.364
626.363, 690.364
694.207, 690.807
696.794, 690.824
748.23, 691.161
758.969, 691.241
840.146, 692
840.75, 692.006
878.605, 692.355
1002.59, 693.5
1031.66, 693.776
1031.69, 693.776
1031.85, 693.778
1056.47, 694
1104.1, 694.443
1146.52, 694.837
1211.99, 695.445
1271.75, 696
1271.77, 696
1289.59, 696.166
1484.09, 698.02
1487.03, 698.047
1488.81, 698.064
1546.16, 698.605
1550.33, 699.993
1550.34, 699.997
1664.79, 738.147
1685.08, 744.911
1685.14, 744.929
1685.15, 744.933
1685.16, 744.935
1685.16, 744.936
1685.18, 744.943
1685.18, 744.943
1688.75, 745.08

Low Permeable 
Earth Liner

Bottom Liner 
Critical 
Interface - 
Base and 
Sideslopes

LCS Granular 
Drainage Layer

Assigned to:
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SLOPE STABILITY 
SECTION B-B’ – HORIZONTAL EXPANSION (EAST SLOPE) 

GLOBAL LINER STABILITY ANALYSIS 

COMPLETE BUILD-OUT / FINAL LANDFORM 
BLOCK ANALYSIS OF LINER SYSTEM  

(TRANSLATIONAL SLOPE FAILURE) 



1.7421.7421.7421.742

1 1W

Method: Bishop simplified
Factor of Safety: 1.742
Axis Location: 1530.568, 1436.539
Left Slip Surface Endpoint: 1078.558, 892.000
Right Slip Surface Endpoint: 1694.993, 748.207

Zion Landfill Site 2 North Expansion: Section B-B' (East Side)
Complete Buildout / Global Liner Stability
NonCircular - Liner Block Search 
Short Term / Seismic Conditions 

  0.0461

Phi 
(deg)

Cohesion 
(psf)

Sat. Unit Weight 
(lbs/ft3)

Unit Weight 
(lbs/ft3)

ColorMaterial Name

11.81465130.3121.5Final Cover Soils

21.90130.3121.5Final Cover Critical Interface

3307575Expansion Waste Fill

300130126LCS Granular Drainage Layer

14.945134.1128.2
Bottom Liner Critical Interface - 

Base and Sideslopes

11.81465134.1128.2Low Permeable Earth Liner

11.81465137.8136.6Wadsworth Till

Safety Factor
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Slide Analysis Information

B-B_final_east_ST

Project Summary
File Name: B-B_final_east_ST.slmd
Slide Modeler Version: 9.006
Compute Time: 00h:01m:56.878s
Project Title: SLIDE - An Interactive Slope Stability Program
Date Created: 1/30/2020, 11:59:15 AM

General Settings
Units of Measurement: Imperial Units
Time Units: days
Permeability Units: feet/second
Data Output: Standard
Failure Direction: Left to Right

Analysis Options
Slices Type: Vertical

Analysis Methods Used
Bishop simplified
GLE/Morgenstern-Price with interslice force function 
(Half Sine)
Janbu corrected
Spencer

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes
Create Interslice boundaries at intersections with water 
tables and piezos:

Yes

Initial trial value of FS: 1
Steffensen Iteration: Yes

Groundwater Analysis



Groundwater Method: Water Surfaces
Pore Fluid Unit Weight [lbs/ft3]: 62.4
Use negative pore pressure cutoff: Yes
Maximum negative pore pressure [psf]: 0
Advanced Groundwater Method: None

Random Numbers
Pseudo-random Seed: 10116
Random Number Generation Method: Park and Miller v.3

Surface Options
Surface Type: Non-Circular Block Search
Number of Surfaces: 5000
Multiple Groups: Disabled
Pseudo-Random Surfaces: Enabled
Convex Surfaces Only: Disabled
Left Projection Angle (Start Angle) [deg]: 135
Left Projection Angle (End Angle) [deg]: 135
Right Projection Angle (Start Angle) [deg]: 45
Right Projection Angle (End Angle) [deg]: 45
Minimum Elevation: Not Defined
Minimum Depth: Not Defined
Minimum Area: Not Defined
Minimum Weight: Not Defined

Seismic Loading
Advanced seismic analysis: No
Staged pseudostatic analysis: No
Seismic Load Coefficient (Horizontal): 0.0461

Materials
Final Cover Soils

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 1465
Friction Angle [deg] 11.8
Water Surface None
Ru Value 0
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Final Cover Critical Interface

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 0
Friction Angle [deg] 21.9
Water Surface None
Ru Value 0
Expansion Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 33
Water Surface None
Ru Value 0
LCS Granular Drainage Layer

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 126
Saturated Unit Weight [lbs/ft3] 130
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface Piezometric Line 1
Hu Value 1
Bottom Liner Critical Interface - Base and Sideslopes

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 45
Friction Angle [deg] 14.9
Water Surface Piezometric Line 1
Hu Value 1
Low Permeable Earth Liner

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 1465
Friction Angle [deg] 11.8
Water Surface Piezometric Line 1
Hu Value 1
Wadsworth Till

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 136.6
Saturated Unit Weight [lbs/ft3] 137.8
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Cohesion [psf] 1465
Friction Angle [deg] 11.8
Water Surface Water Table
Hu Value 1

Global Minimums
Method: bishop simplified

FS 1.741940
Axis Location: 1530.568, 1436.539
Left Slip Surface Endpoint: 1078.558, 892.000
Right Slip Surface Endpoint: 1694.993, 748.207
Resisting Moment: 1.23694e+09 lb-ft
Driving Moment: 7.10097e+08 lb-ft
Total Slice Area: 56242.6 ft2
Surface Horizontal Width: 616.435 ft
Surface Average Height: 91.2384 ft

Method: janbu corrected

FS 1.765060
Axis Location: 1533.217, 1429.509
Left Slip Surface Endpoint: 1085.233, 891.333
Right Slip Surface Endpoint: 1694.967, 748.216
Resisting Horizontal Force: 1.53701e+06 lb
Driving Horizontal Force: 870798 lb
Total Slice Area: 55440 ft2
Surface Horizontal Width: 609.734 ft
Surface Average Height: 90.9249 ft

Method: spencer

FS 1.828350
Axis Location: 1513.436, 1485.868
Left Slip Surface Endpoint: 1032.940, 896.000
Right Slip Surface Endpoint: 1697.033, 747.551
Resisting Moment: 1.42797e+09 lb-ft
Driving Moment: 7.81018e+08 lb-ft
Resisting Horizontal Force: 1.62618e+06 lb
Driving Horizontal Force: 889426 lb
Total Slice Area: 60172.7 ft2
Surface Horizontal Width: 664.092 ft
Surface Average Height: 90.609 ft

Method: gle/morgenstern-price
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FS 1.832750
Axis Location: 1508.684, 1490.866
Left Slip Surface Endpoint: 1026.420, 896.000
Right Slip Surface Endpoint: 1695.218, 748.135
Resisting Moment: 1.46717e+09 lb-ft
Driving Moment: 8.00529e+08 lb-ft
Resisting Horizontal Force: 1.65424e+06 lb
Driving Horizontal Force: 902602 lb
Total Slice Area: 62648.5 ft2
Surface Horizontal Width: 668.798 ft
Surface Average Height: 93.6733 ft

Global Minimum Coordinates
Method: bishop simplified

X Y
1078.56 892
1275.4 695.084
1495.13 696.975
1540.18 697.394
1543.26 697.474
1546.33 697.607
1549.28 698.588
1652.16 732.726
1689.32 745.112
1694.99 748.207

Method: janbu corrected

X Y
1085.23 891.333
1277.55 695.104
1492.5 696.95
1540.07 697.394
1543.2 697.473
1546.33 697.607
1550.43 698.945
1652.8 732.936
1689.31 745.112
1694.97 748.216

Method: spencer
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X Y
1032.94 896
1277.28 695.101
1495.1 696.974
1537.63 697.371
1546.27 697.595
1549.63 698.549
1652.41 732.807
1684.99 743.729
1697.03 747.551

Method: gle/morgenstern-price

X Y
1026.42 896
1259.32 694.935
1495.15 696.975
1539.98 697.391
1543.15 697.484
1546.32 697.607
1552.16 699.39
1654.35 733.495
1690.71 745.573
1695.22 748.135

Valid and Invalid Surfaces
Method: bishop simplified

Number of Valid Surfaces: 4744
Number of Invalid Surfaces: 260

Error Codes
Error Code -106 reported for 2 surfaces
Error Code -108 reported for 1 surface
Error Code -110 reported for 257 surfaces

Method: janbu corrected

Number of Valid Surfaces: 4742
Number of Invalid Surfaces: 262

Error Codes
Error Code -106 reported for 2 surfaces
Error Code -108 reported for 3 surfaces
Error Code -110 reported for 257 surfaces

Method: spencer
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Number of Valid Surfaces: 4370
Number of Invalid Surfaces: 635

Error Codes
Error Code -106 reported for 2 surfaces
Error Code -108 reported for 63 surfaces
Error Code -110 reported for 257 surfaces
Error Code -111 reported for 313 surfaces

Method: gle/morgenstern-price

Number of Valid Surfaces: 4085
Number of Invalid Surfaces: 919

Error Codes
Error Code -106 reported for 2 surfaces
Error Code -108 reported for 46 surfaces
Error Code -110 reported for 257 surfaces
Error Code -111 reported for 614 surfaces

Error Code Descriptions

The following errors were encountered during the computation:
-106 = Average slice width is less than 0.0001 * (maximum horizontal extent of soil region). This  
limitation is imposed to avoid numerical errors which may result from too many slices, or too 
small a slip region.
-108 = Total driving moment or total driving force < 0.1. This is to limit the calculation of  
extremely high safety factors if the driving force is very small (0.1 is an arbitrary number).
-110 = The water table or a piezoline does not span the slip region for a given slip surface,  
when Water Surfaces is specified as the method of pore pressure calculation. If this error occurs,  
check that the water table or piezoline(s) span the appropriate soil cells.
-111 = safety factor equation did not converge

Entity Information
Block Search - thin layers

Shared Entities

Type Coordinates (x,y)
1705.77, 744.739
1691.94, 749.191
1688.75, 750.234
1683.79, 751.475
1649.72, 759.997
1550.33, 784.49
1517.24, 792.645
1498.17, 797.461
1487.03, 800.244
1336.39, 837.906
1312.53, 843.912
1289.79, 849.649
1268.54, 855.013
1248.67, 860.028
1228.73, 865.012
1188.81, 874.99
1149.18, 884.939
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1148.86, 884.971
1148.57, 885
1148.54, 885.012
1143.27, 885.539
1138.57, 886
1128.02, 887.055
1123.25, 887.539
1118.57, 888
1107.98, 889.059
1098.56, 890
1087.91, 891.065
1078.56, 892
1067.84, 893.072
1058.55, 894
1056.47, 894.208
1047.76, 895.079
1038.54, 896
1031.85, 896
1031.28, 896
1024.07, 896
1022.73, 896
1003.75, 894.103
1002.72, 894
1002.59, 893.986
983.533, 892.081
982.719, 892
963.529, 890.082
962.713, 890
943.526, 888.082
942.708, 888
923.523, 886.082
922.702, 886
913.109, 885.041
912.699, 885
912.114, 884.941
912.089, 884.939
877.133, 876.202
859.589, 871.816
841.214, 867.222
840.146, 866.956
822.141, 862.454
802.222, 857.474
781.387, 852.265
759.573, 846.811
736.709, 841.095
712.721, 835.098
685.108, 828.195
626.363, 813.508
564.036, 797.924
447.096, 768.701
412.275, 760
398.83, 756.64
397.597, 756.33
396.492, 756.054
395.41, 755.784
394.351, 755.519
393.315, 755.26
392.3, 755.007
391.307, 754.759
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390.334, 754.516
390.102, 754.458
386.057, 753.446
369.041, 747.954
360.315, 745.046
360.041, 744.955
350.343, 744.956
350.039, 744.956
341.31, 747.867
341.038, 747.958
312.062, 748.539
311.035, 748.562
309.721, 749
307.672, 749.682
306.716, 750
300.91, 751.933
300.708, 752
300.446, 752.087
294.699, 754
294.195, 754.168
288.69, 756
288.155, 756.178
282.681, 758
282.067, 758.204
276.673, 760
275.984, 760.229
270.664, 762
267.902, 762.919
259.888, 762.906
256.257, 762.904
253.546, 762
252.468, 761.641
247.546, 760
246.36, 759.605
241.546, 758
236.819, 756.424
235.546, 756
230.819, 754.424
229.546, 754
228.273, 753.576
223.546, 752
222.273, 751.576
217.546, 750
212.017, 748.157
205.774, 746.076
205.581, 746.012
205.411, 745.955
205.123, 745.859
204.822, 745.759
204.532, 745.662
204.114, 745.523
202.582, 745.012
202.37, 744.941
201.485, 744.646
201.379, 744.611
200.794, 744.416
200.126, 744.193
200.07, 744.175
199.416, 743.957
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External Boundary

199.195, 743.883
197.758, 743.404
197.28, 743.245
196.972, 743.142
196.867, 743.107
195.97, 742.808
192.571, 741.675
180.393, 737.616
179.777, 737.41
179.104, 737.186
178.684, 737.046
177.683, 736.712
0, 735.281
0, 330
2300, 329.864
2300, 738.23
2246.57, 739.067
2243.38, 739.234
2237.66, 739.488
2236.06, 739.552
2228.45, 739.866
2227.6, 739.905
2224.96, 740
2223.17, 740.005
2222.91, 740.007
2220.2, 740.014
2219.67, 740.014
2212.87, 740.232
2205.39, 740.356
2197.23, 740.483
2193.85, 740.574
2186.16, 740.695
2184.12, 740.751
2173.86, 743.268
2159.21, 746.831
2152.58, 748.429
2136.66, 752.288
2133.09, 753.144
2130.67, 753.722
2128.9, 754.137
2118.44, 756.605
2115.88, 757.214
2112.57, 758
2110.94, 758.385
2109.47, 758.729
2106.6, 759.395
2105.52, 759.642
2103.96, 760
2102.2, 760.402
2101.25, 760.619
2095.2, 762
2092.07, 762.714
2091.21, 762.906
2090.82, 762.992
2090.04, 763.165
2089.21, 763.348
2087.8, 763.655
2086.22, 764
2081.11, 764
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2080.83, 764
2071.8, 762.725
2068.87, 762
2062.14, 760.334
2060.79, 760
2055.71, 758.743
2053.39, 758.173
2052.69, 758
2051.46, 757.69
2050.07, 757.348
2049.83, 757.288
2047.2, 756.637
2046.89, 756.56
2020.89, 750.238
2018.62, 749.686
2006.76, 746.88
2004.23, 746.282
1997.83, 744.822
1995.37, 744.264
1991.58, 743.44
1989.28, 742.939
1986.9, 742.454
1984.74, 742.012
1983.22, 741.722
1982.37, 741.56
1981.18, 741.335
1980.18, 741.16
1978.26, 740.826
1976.28, 740.516
1975.78, 740.438
1973.88, 740.177
1973.61, 740.14
1971.91, 739.942
1971.78, 739.934
1971.67, 739.928
1970.03, 739.874
1969.97, 739.872
1966.4, 739.837
1962.15, 739.979
1962.12, 739.978
1960.65, 739.995
1960.65, 739.995
1960.64, 739.995
1958.84, 739.961
1958.8, 739.962
1955.97, 739.894
1955.8, 739.899
1952.02, 739.831
1947.2, 739.799
1942.5, 739.789
1940.44, 740
1939.92, 740.009
1935.35, 740.008
1934.96, 740.008
1930.81, 740.006
1930.4, 740.007
1927.26, 740.005
1923.77, 740.001
1923.7, 740.001
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1923.26, 740
1923.21, 740
1920.59, 740.087
1917.66, 740.181
1916.72, 740.203
1915.68, 740.226
1898.08, 740.833
1892.28, 741.057
1847.51, 742
1841.58, 742.146
1841.29, 742.151
1840.84, 742.154
1840.05, 742.158
1838.74, 742.163
1826.34, 742.37
1814.92, 742.579
1800.98, 742.614
1792.37, 742.721
1787.88, 742.786
1779.33, 742.929
1773.39, 742.943
1773.36, 742.944
1769.62, 743.777
1768.75, 744
1768.54, 744.035
1766.72, 744.351
1766.68, 744.366
1766.61, 744.388
1766.59, 744.396
1766.25, 744.508
1766.18, 744.534
1766.15, 744.543
1766.11, 744.554
1766.11, 744.557
1765.72, 744.685
1765.58, 744.732
1765.48, 744.767
1765.46, 744.772
1765.43, 744.781
1765.41, 744.79
1765.39, 744.795
1765.38, 744.799
1765.36, 744.806
1765.35, 744.809
1765.3, 744.824
1765.3, 744.826
1765.29, 744.828
1765.27, 744.835
1765.27, 744.837
1765.25, 744.842
1765.24, 744.845
1765.23, 744.848
1763.77, 745.335
1760.89, 745.278
1733.77, 744.737
1728.36, 742.936
1724.77, 741.738
1718.76, 741.738
1714.77, 741.738
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1709.37, 743.539

Material Boundary

371.139, 747.994
371.35, 747.924
371.563, 747.853
384.979, 743.38
385.911, 743.07
390.102, 741.672
392.178, 740.98
393.625, 740.498
395.889, 739.743
404.687, 736.81
418.13, 732.329
426.507, 729.536
447.096, 722.672
507.505, 702.534
563.515, 683.862
563.605, 683.831
563.976, 683.705
564.036, 683.685
564.179, 683.637
564.311, 683.592
564.361, 683.575
564.491, 683.575
564.857, 683.576
586.189, 683.61
626.363, 684
698.374, 684.674
703.436, 684.721
840.146, 686
1002.59, 687.5
1031.85, 687.778
1056.47, 688
1070.79, 688.133
1076.9, 688.19
1113.49, 688.53
1198.73, 689.322
1487.03, 692
1546.99, 692.557
1550.33, 693.668
1688.75, 739.809
1696.74, 742.47
1703.25, 744.639
1703.64, 744.772
1703.65, 744.774
1703.66, 744.776
1703.67, 744.781
369.041, 747.954
369.564, 747.963
371.299, 747.998
378.927, 748.15
379.447, 748.16
386.057, 748.292
386.203, 748.286
389.631, 748.157
390.102, 748
402.215, 743.962
403.086, 743.672
410.125, 741.325
412.226, 740.625
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Material Boundary

420.368, 737.91
432.54, 733.852
440.132, 731.322
447.096, 729
503.929, 710.053
539.503, 697.951
558.611, 691.762
558.865, 691.679
562.929, 690.36
564.036, 690.348
567.84, 690.349
591.835, 690.364
623.213, 690.364
626.363, 690.364
694.207, 690.807
696.794, 690.824
748.23, 691.161
758.969, 691.241
840.146, 692
840.75, 692.006
878.605, 692.355
1002.59, 693.5
1031.66, 693.776
1031.69, 693.776
1031.85, 693.778
1056.47, 694
1104.1, 694.443
1146.52, 694.837
1211.99, 695.445
1271.75, 696
1271.77, 696
1289.59, 696.166
1484.09, 698.02
1487.03, 698.047
1488.81, 698.064
1546.16, 698.605
1550.33, 699.993
1550.34, 699.997
1664.79, 738.147
1685.08, 744.911
1685.14, 744.929
1685.15, 744.933
1685.16, 744.935
1685.16, 744.936
1685.18, 744.943
1685.18, 744.943
1688.75, 745.08
1695.33, 744.948
1695.56, 744.943
1695.85, 744.937
1703.67, 744.781
1705.77, 744.739
386.057, 748.292
387.636, 748.688
389.31, 749.106
390.102, 749.304
391.02, 749.533
392.766, 749.97
394.551, 750.415
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Material Boundary

396.375, 750.871
398.239, 751.337
400.145, 751.813
402.095, 752.3
404.089, 752.798
406.128, 753.308
411.367, 754.619
447.096, 763.546
449.685, 764.193
564.036, 792.77
626.363, 808.356
792.922, 850
793.256, 850.084
800.923, 852
801.257, 852.084
808.924, 854
809.258, 854.084
816.925, 856
817.259, 856.084
824.926, 858
825.261, 858.084
832.927, 860
833.262, 860.084
840.146, 861.804
840.929, 862
841.263, 862.084
848.931, 864
849.265, 864.083
856.933, 866
857.267, 866.083
864.935, 868
865.269, 868.083
872.938, 870
873.27, 870.083
880.94, 872
881.272, 872.083
888.942, 874
889.273, 874.083
896.944, 876
897.274, 876.082
904.947, 878
905.275, 878.082
912.949, 880.002
913.77, 880.084
932.954, 882
933.767, 882.081
952.96, 884
953.77, 884.081
972.965, 886
973.774, 886.081
992.971, 888
993.788, 888.082
1002.59, 888.961
1012.97, 890
1015.9, 890
1031.85, 890.91
1032.05, 890.921
1048.3, 890
1056.47, 889.183
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1057.55, 889.075
1068.31, 888
1079.05, 886.926
1088.31, 886
1098.98, 884.933
1108.31, 884
1118.92, 882.939
1128.32, 882
1138.86, 880.946
1138.94, 880.946
1148.32, 880
1170.76, 874.561
1189.01, 870
1189.01, 870
1211.61, 864.353
1229.02, 860
1229.02, 860
1252.48, 854.135
1269.03, 850
1269.03, 850
1293.27, 843.94
1309.04, 840
1309.04, 840
1334.07, 833.743
1349.05, 830
1349.05, 830
1374.81, 823.56
1389.05, 820
1389.05, 820
1415.4, 813.414
1429.06, 810
1429.06, 810
1455.94, 803.282
1469.07, 800
1482.16, 796.729
1487.03, 795.51
1509.08, 790
1521.9, 786.796
1549.09, 780
1550.33, 779.69
1561.74, 776.837
1589.1, 770
1601.64, 766.866
1629.1, 760
1641.53, 756.892
1669.11, 749.997
1687.47, 745.402
1688.75, 745.08
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Material Boundary

386.057, 748.292
390.102, 746.943
398.905, 744.009
399.789, 743.714
406.969, 741.321
409.105, 740.609
417.384, 737.849
429.814, 733.705
437.565, 731.121
447.096, 727.943
513.062, 705.952
558.73, 690.668
562.767, 689.357
564.036, 689.344
567.392, 689.344
591.838, 689.36
626.363, 689.36
695.698, 689.813
697.254, 689.823
736.377, 690.079
748.109, 690.189
840.146, 691.05
877.729, 691.397
1002.59, 692.55
1030.76, 692.817
1031.85, 692.828
1033.44, 692.842
1033.47, 692.842
1056.47, 693.05
1104.66, 693.498
1147.07, 693.892
1212.44, 694.499
1487.03, 697.05
1532.11, 697.469
1546.04, 697.6
1546.32, 697.603
1550.33, 698.939
1653.01, 733.166
1688.75, 745.08
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Material Boundary

371.563, 747.853
386.035, 748.141
390.055, 746.801
398.858, 743.867
399.741, 743.572
406.921, 741.178
409.057, 740.466
417.336, 737.706
429.767, 733.562
437.517, 730.978
447.048, 727.801
513.014, 705.81
558.684, 690.525
562.742, 689.207
564.035, 689.194
567.392, 689.194
591.838, 689.21
626.364, 689.21
695.699, 689.663
697.255, 689.673
736.378, 689.929
748.11, 690.039
840.147, 690.9
877.73, 691.247
1002.59, 692.4
1030.76, 692.667
1031.85, 692.678
1033.44, 692.692
1033.47, 692.692
1056.47, 692.9
1104.66, 693.348
1147.07, 693.742
1212.44, 694.349
1487.04, 696.9
1532.11, 697.319
1546.04, 697.45
1546.34, 697.453
1550.38, 698.797
1653.06, 733.024
1688.78, 744.929
1695.55, 744.793
1703.25, 744.639
378.927, 748.15
386.841, 750.704
390.794, 751.693
391.025, 751.751
391.998, 751.994
392.991, 752.242
394.005, 752.495
395.042, 752.754
396.101, 753.019
397.183, 753.289
398.289, 753.566
399.521, 753.875
412.966, 757.235
447.787, 765.936
564.727, 795.159
627.055, 810.743
685.799, 825.43
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Material Boundary

713.413, 832.333
737.4, 838.33
760.264, 844.046
782.078, 849.5
802.913, 854.709
822.833, 859.689
840.838, 864.191
841.905, 864.458
860.28, 869.051
877.824, 873.437
912.579, 882.124
912.983, 882.164
913.393, 882.205
922.986, 883.164
923.806, 883.246
942.991, 885.164
943.81, 885.246
962.997, 887.164
963.813, 887.246
983.002, 889.164
983.816, 889.246
1002.87, 891.15
1003.01, 891.164
1004.04, 891.267
1022.87, 893.15
1024.07, 893.15
1031.28, 893.15
1031.85, 893.15
1038.4, 893.15
1047.48, 892.243
1056.19, 891.373
1058.27, 891.164
1067.55, 890.236
1078.27, 889.164
1087.62, 888.229
1098.28, 887.164
1107.69, 886.223
1118.28, 885.164
1122.97, 884.703
1127.74, 884.219
1138.29, 883.164
1142.99, 882.702
1147.94, 882.207
1147.97, 882.196
1148.58, 882.135
1148.69, 882.124
1188.12, 872.225
1228.04, 862.248
1247.98, 857.264
1267.84, 852.25
1289.09, 846.886
1311.83, 841.149
1335.69, 835.141
1486.34, 797.479
1497.47, 794.697
1516.55, 789.88
1549.65, 781.723
1649.04, 757.231
1683.09, 748.711
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1687.96, 747.493
1691.06, 746.481
1695.85, 744.937

Material Boundary

379.447, 748.16
386.882, 750.56
390.83, 751.547
391.061, 751.605
392.034, 751.848
393.027, 752.096
394.042, 752.35
395.078, 752.609
396.137, 752.873
397.22, 753.144
398.326, 753.42
399.558, 753.729
413.002, 757.089
447.823, 765.791
564.764, 795.013
627.091, 810.598
685.835, 825.284
713.449, 832.187
737.436, 838.184
760.301, 843.901
782.115, 849.354
802.949, 854.563
822.869, 859.544
840.874, 864.045
841.942, 864.312
860.317, 868.905
877.86, 873.291
912.605, 881.976
912.998, 882.015
913.408, 882.056
923, 883.015
923.821, 883.097
943.006, 885.015
943.825, 885.097
963.012, 887.015
963.828, 887.096
983.017, 889.015
983.831, 889.096
1002.88, 891.001
1003.02, 891.015
1004.05, 891.118
1022.87, 893
1024.07, 893
1031.28, 893
1031.85, 893
1038.39, 893
1047.46, 892.093
1056.17, 891.223
1058.26, 891.015
1067.54, 890.087
1078.26, 889.015
1087.61, 888.08
1098.26, 887.015
1107.68, 886.073
1118.27, 885.015
1122.95, 884.554
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1127.72, 884.07
1138.27, 883.015
1142.97, 882.553
1147.91, 882.06
1147.94, 882.048
1148.56, 881.986
1148.66, 881.976
1188.08, 872.08
1228, 862.102
1247.94, 857.118
1267.81, 852.104
1289.06, 846.74
1311.8, 841.003
1335.66, 834.996
1486.31, 797.334
1497.43, 794.552
1516.51, 789.734
1549.61, 781.577
1649, 757.085
1683.06, 748.565
1687.92, 747.349
1691.01, 746.338
1695.33, 744.948

Material Boundary
371.139, 747.994
371.299, 747.998

Scenario-based Entities

Type Coordinates (x,y) Seismic
-2.66e-14, 730.281
178.514, 731.719
180.265, 732.302
180.685, 732.443
181.358, 732.667
181.974, 732.872
194.152, 736.932
197.551, 738.064
198.448, 738.364
198.554, 738.399
198.861, 738.501
199.339, 738.661
200.776, 739.14
200.997, 739.213
201.651, 739.431
201.708, 739.45
202.375, 739.673
202.96, 739.868
203.066, 739.903
203.951, 740.198
204.163, 740.269
205.695, 740.779
206.113, 740.918
206.403, 741.015
206.704, 741.116
206.992, 741.211
207.162, 741.268
207.356, 741.333
213.598, 743.414
219.127, 745.257

Wadsworth Till

Assigned to:

21/27

Tuesday, January 26, 2021B-B_final_east_ST



223.854, 746.832
225.127, 747.257
229.854, 748.832
231.127, 749.257
232.4, 749.681
237.127, 751.257
238.4, 751.681
243.127, 753.257
247.941, 754.861
249.127, 755.257
254.049, 756.897
255.127, 757.257
257.07, 757.904
259.897, 757.906
267.095, 757.918
269.085, 757.256
274.405, 755.485
275.094, 755.256
280.488, 753.46
281.102, 753.256
286.576, 751.434
287.111, 751.256
292.616, 749.424
293.12, 749.256
298.867, 747.343
299.129, 747.256
299.331, 747.189
305.137, 745.256
306.093, 744.938
308.139, 744.257
310.17, 743.58
311.956, 743.54
340.176, 742.974
349.223, 739.958
350.337, 739.956
360.847, 739.955
361.891, 740.301
370.6, 743.203
385.911, 743.07
390.102, 741.672
392.178, 740.98
393.625, 740.498
395.889, 739.743
404.687, 736.81
418.13, 732.329
426.507, 729.536
447.096, 722.672
507.505, 702.534
563.515, 683.862
563.605, 683.831
563.976, 683.705
564.036, 683.685
564.179, 683.637
564.311, 683.592
564.361, 683.575
564.491, 683.575
564.857, 683.576
586.189, 683.61
626.363, 684
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Water Table

698.374, 684.674
703.436, 684.721
840.146, 686
1002.59, 687.5
1031.85, 687.778
1056.47, 688
1070.79, 688.133
1076.9, 688.19
1113.49, 688.53
1198.73, 689.322
1487.03, 692
1546.99, 692.557
1550.33, 693.668
1688.75, 739.809
1689.03, 739.9
1704.21, 739.987
1707.78, 738.796
1713.96, 736.738
1718.76, 736.738
1725.58, 736.737
1729.95, 738.193
1734.63, 739.753
1760.99, 740.279
1763.01, 740.319
1763.65, 740.104
1763.66, 740.102
1763.67, 740.098
1763.68, 740.094
1763.69, 740.092
1763.71, 740.084
1763.72, 740.082
1763.72, 740.081
1763.77, 740.065
1763.78, 740.062
1763.8, 740.056
1763.81, 740.051
1763.83, 740.046
1763.85, 740.038
1763.88, 740.028
1763.89, 740.024
1764, 739.989
1764.14, 739.942
1764.53, 739.813
1764.53, 739.811
1764.57, 739.8
1764.59, 739.79
1764.67, 739.764
1765.01, 739.653
1765.03, 739.645
1765.1, 739.622
1765.5, 739.489
1767.7, 739.105
1767.72, 739.101
1768.46, 738.913
1772.79, 737.949
1773.36, 737.944
1779.28, 737.93
1787.81, 737.786
1792.3, 737.722
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1800.94, 737.614
1814.87, 737.579
1826.26, 737.371
1838.69, 737.163
1840.03, 737.158
1840.81, 737.155
1841.22, 737.151
1841.48, 737.147
1847.4, 737.001
1892.14, 736.059
1897.9, 735.837
1915.54, 735.228
1916.61, 735.205
1917.52, 735.183
1920.42, 735.09
1923.11, 735.001
1923.25, 735
1923.71, 735.001
1923.77, 735.001
1927.27, 735.005
1930.39, 735.007
1930.8, 735.006
1934.96, 735.008
1935.34, 735.008
1939.87, 735.009
1940.15, 735.004
1942.25, 734.789
1947.23, 734.799
1952.08, 734.831
1955.77, 734.898
1955.95, 734.892
1958.79, 734.961
1958.82, 734.96
1960.66, 734.994
1962.1, 734.978
1966.34, 734.837
1970.07, 734.872
1970.19, 734.876
1971.89, 734.933
1972.06, 734.942
1972.35, 734.958
1974.24, 735.179
1974.56, 735.224
1976.51, 735.491
1977.05, 735.576
1979.08, 735.893
1981.03, 736.234
1982.08, 736.415
1983.3, 736.648
1984.15, 736.81
1985.71, 737.106
1987.91, 737.555
1990.31, 738.046
1992.64, 738.554
1996.46, 739.383
1998.94, 739.947
2005.36, 741.412
2007.91, 742.015
2017.72, 744.335
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2019.79, 744.824
2022.07, 745.38
2048.08, 751.704
2048.4, 751.784
2051.03, 752.434
2051.27, 752.494
2052.67, 752.839
2053.9, 753.148
2054.59, 753.317
2056.91, 753.888
2061.99, 755.146
2063.34, 755.481
2070.07, 757.147
2072.75, 757.81
2081.18, 759
2085.68, 759
2086.73, 758.77
2088.14, 758.464
2088.96, 758.282
2089.74, 758.111
2090.12, 758.026
2090.97, 757.836
2094.09, 757.125
2100.14, 755.745
2101.08, 755.528
2102.84, 755.126
2104.41, 754.768
2105.48, 754.523
2108.33, 753.859
2109.8, 753.517
2111.42, 753.135
2114.73, 752.349
2117.29, 751.74
2127.76, 749.27
2129.51, 748.856
2131.93, 748.281
2135.49, 747.427
2151.4, 743.569
2158.03, 741.971
2172.67, 738.411
2183.45, 735.767
2186.05, 735.696
2193.75, 735.575
2197.12, 735.484
2205.31, 735.357
2212.75, 735.233
2219.59, 735.014
2220.19, 735.014
2222.89, 735.007
2223.15, 735.005
2224.86, 735
2227.4, 734.909
2228.23, 734.871
2235.86, 734.556
2237.44, 734.493
2243.14, 734.24
2246.4, 734.069
2300, 733.229
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Piezoline

386.057, 748.292
386.203, 748.286
389.631, 748.157
390.102, 748
402.215, 743.962
403.086, 743.672
410.125, 741.325
412.226, 740.625
420.368, 737.91
432.54, 733.852
440.132, 731.322
447.096, 729
503.929, 710.053
539.503, 697.951
558.611, 691.762
558.865, 691.679
562.929, 690.36
564.036, 690.348
567.84, 690.349
591.835, 690.364
623.213, 690.364
626.363, 690.364
694.207, 690.807
696.794, 690.824
748.23, 691.161
758.969, 691.241
840.146, 692
840.75, 692.006
878.605, 692.355
1002.59, 693.5
1031.66, 693.776
1031.69, 693.776
1031.85, 693.778
1056.47, 694
1104.1, 694.443
1146.52, 694.837
1211.99, 695.445
1271.75, 696
1271.77, 696
1289.59, 696.166
1484.09, 698.02
1487.03, 698.047
1488.81, 698.064
1546.16, 698.605
1550.33, 699.993
1550.34, 699.997
1664.79, 738.147
1685.08, 744.911
1685.14, 744.929
1685.15, 744.933
1685.16, 744.935
1685.16, 744.936
1685.18, 744.943
1685.18, 744.943
1688.75, 745.08

Low Permeable 
Earth Liner

Bottom Liner 
Critical 
Interface - 
Base and 
Sideslopes

LCS Granular 
Drainage Layer

Assigned to:
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Block Search Polyline

371.35, 747.924
386.046, 748.217
390.079, 746.872
398.881, 743.938
399.765, 743.643
406.945, 741.249
409.081, 740.537
417.36, 737.777
429.79, 733.633
437.541, 731.05
447.072, 727.872
513.038, 705.881
558.707, 690.597
562.754, 689.282
564.036, 689.269
567.392, 689.269
591.838, 689.285
626.364, 689.285
695.699, 689.738
697.255, 689.748
736.377, 690.004
748.109, 690.114
840.147, 690.975
877.73, 691.322
1002.59, 692.475
1030.76, 692.742
1031.85, 692.753
1033.44, 692.767
1033.47, 692.767
1056.47, 692.975
1104.66, 693.423
1147.07, 693.817
1212.44, 694.424
1487.03, 696.975
1532.11, 697.394
1546.04, 697.525
1546.33, 697.528
1550.35, 698.868
1653.04, 733.095
1688.76, 745.005
1695.56, 744.868
1703.46, 744.71
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2.1282.1282.1282.128

1 1W

Method: Bishop simplified
Factor of Safety: 2.128
Axis Location: 1534.954, 1424.859
Left Slip Surface Endpoint: 1089.637, 890.892
Right Slip Surface Endpoint: 1694.937, 748.225

Zion Landfill Site 2 North Expansion: Section B-B' (East Side)
Complete Buildout / Global Liner Stability
NonCircular - Liner Block Search 
Short Term / Static Conditions 

Phi 
(deg)

Cohesion 
(psf)

Sat. Unit Weight 
(lbs/ft3)

Unit Weight 
(lbs/ft3)

ColorMaterial Name

11.81465130.3121.5Final Cover Soils

21.90130.3121.5Final Cover Critical Interface

3307575Expansion Waste Fill

300130126LCS Granular Drainage Layer

14.945134.1128.2
Bottom Liner Critical Interface - 

Base and Sideslopes

11.81465134.1128.2Low Permeable Earth Liner

11.81465137.8136.6Wadsworth Till
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Slide Analysis Information

B-B_final_east_ST

Project Summary
File Name: B-B_final_east_ST.slmd
Slide Modeler Version: 9.006
Compute Time: 00h:15m:18.148s
Project Title: SLIDE - An Interactive Slope Stability Program
Date Created: 1/30/2020, 11:59:15 AM

General Settings
Units of Measurement: Imperial Units
Time Units: days
Permeability Units: feet/second
Data Output: Standard
Failure Direction: Left to Right

Analysis Options
Slices Type: Vertical

Analysis Methods Used
Bishop simplified
GLE/Morgenstern-Price with interslice force function 
(Half Sine)
Janbu corrected
Spencer

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes
Create Interslice boundaries at intersections with water 
tables and piezos:

Yes

Initial trial value of FS: 1
Steffensen Iteration: Yes

Groundwater Analysis



Groundwater Method: Water Surfaces
Pore Fluid Unit Weight [lbs/ft3]: 62.4
Use negative pore pressure cutoff: Yes
Maximum negative pore pressure [psf]: 0
Advanced Groundwater Method: None

Random Numbers
Pseudo-random Seed: 10116
Random Number Generation Method: Park and Miller v.3

Surface Options
Surface Type: Non-Circular Block Search
Number of Surfaces: 5000
Multiple Groups: Disabled
Pseudo-Random Surfaces: Enabled
Convex Surfaces Only: Disabled
Left Projection Angle (Start Angle) [deg]: 135
Left Projection Angle (End Angle) [deg]: 135
Right Projection Angle (Start Angle) [deg]: 45
Right Projection Angle (End Angle) [deg]: 45
Minimum Elevation: Not Defined
Minimum Depth: Not Defined
Minimum Area: Not Defined
Minimum Weight: Not Defined

Seismic Loading
Advanced seismic analysis: No
Staged pseudostatic analysis: No

Materials
Final Cover Soils

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 1465
Friction Angle [deg] 11.8
Water Surface None
Ru Value 0
Final Cover Critical Interface
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Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 0
Friction Angle [deg] 21.9
Water Surface None
Ru Value 0
Expansion Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 33
Water Surface None
Ru Value 0
LCS Granular Drainage Layer

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 126
Saturated Unit Weight [lbs/ft3] 130
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface Piezometric Line 1
Hu Value 1
Bottom Liner Critical Interface - Base and Sideslopes

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 45
Friction Angle [deg] 14.9
Water Surface Piezometric Line 1
Hu Value 1
Low Permeable Earth Liner

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 1465
Friction Angle [deg] 11.8
Water Surface Piezometric Line 1
Hu Value 1
Wadsworth Till

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 136.6
Saturated Unit Weight [lbs/ft3] 137.8
Cohesion [psf] 1465
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Friction Angle [deg] 11.8
Water Surface Water Table
Hu Value 1

Global Minimums
Method: bishop simplified

FS 2.127690
Axis Location: 1534.954, 1424.859
Left Slip Surface Endpoint: 1089.637, 890.892
Right Slip Surface Endpoint: 1694.937, 748.225
Resisting Moment: 1.20242e+09 lb-ft
Driving Moment: 5.65132e+08 lb-ft
Total Slice Area: 53763.6 ft2
Surface Horizontal Width: 605.3 ft
Surface Average Height: 88.8214 ft

Method: janbu corrected

FS 2.162230
Axis Location: 1536.880, 1419.764
Left Slip Surface Endpoint: 1094.478, 890.408
Right Slip Surface Endpoint: 1694.924, 748.230
Resisting Horizontal Force: 1.52477e+06 lb
Driving Horizontal Force: 705182 lb
Total Slice Area: 53190.9 ft2
Surface Horizontal Width: 600.445 ft
Surface Average Height: 88.5858 ft

Method: spencer

FS 2.236230
Axis Location: 1525.697, 1454.849
Left Slip Surface Endpoint: 1062.592, 893.596
Right Slip Surface Endpoint: 1696.836, 747.614
Resisting Moment: 1.33114e+09 lb-ft
Driving Moment: 5.95262e+08 lb-ft
Resisting Horizontal Force: 1.56726e+06 lb
Driving Horizontal Force: 700852 lb
Total Slice Area: 55970.6 ft2
Surface Horizontal Width: 634.244 ft
Surface Average Height: 88.2477 ft

Method: gle/morgenstern-price
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FS 2.246610
Axis Location: 1525.697, 1454.849
Left Slip Surface Endpoint: 1062.592, 893.596
Right Slip Surface Endpoint: 1696.836, 747.614
Resisting Moment: 1.32761e+09 lb-ft
Driving Moment: 5.90939e+08 lb-ft
Resisting Horizontal Force: 1.56405e+06 lb
Driving Horizontal Force: 696184 lb
Total Slice Area: 55970.6 ft2
Surface Horizontal Width: 634.244 ft
Surface Average Height: 88.2477 ft

Global Minimum Coordinates
Method: bishop simplified

X Y
1089.64 890.892
1290.39 695.223
1495.05 696.974
1540.09 697.393
1543.21 697.476
1546.33 697.607
1550.79 699.092
1653.91 733.465
1689.33 745.111
1694.94 748.225

Method: janbu corrected

X Y
1094.48 890.408
1291.88 695.237
1495.18 696.975
1540.14 697.394
1543.24 697.477
1546.33 697.607
1550.79 699.092
1653.91 733.465
1689.33 745.11
1694.92 748.23

Method: spencer
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X Y
1062.59 893.596
1066.46 888.277
1086.11 872.038
1102.12 858.441
1117.51 845.008
1132.59 831.668
1146.03 819.762
1160.52 806.928
1174.71 794.599
1189.62 782.048
1204.93 769.498
1218.85 758.339

1234 746.407
1248.59 735.091
1265.41 722.243
1292.63 701.811
1301.51 695.327
1331.36 695.454
1359.65 695.717
1382.52 695.928
1404.98 696.137
1432.24 696.39
1450.12 696.557
1472.41 696.764
1495.08 696.975
1517.93 697.186
1546.12 697.542
1549.3 698.56
1575.81 707.275
1592.69 712.901
1612.3 719.437
1627.79 724.602
1640.51 728.841
1653.92 733.31
1668.88 738.297
1680.6 742.205
1696.84 747.614

Method: gle/morgenstern-price
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X Y
1062.59 893.596
1066.46 888.277
1086.11 872.038
1102.12 858.441
1117.51 845.008
1132.59 831.668
1146.03 819.762
1160.52 806.928
1174.71 794.599
1189.62 782.048
1204.93 769.498
1218.85 758.339

1234 746.407
1248.59 735.091
1265.41 722.243
1292.63 701.811
1301.51 695.327
1331.36 695.454
1359.65 695.717
1382.52 695.928
1404.98 696.137
1432.24 696.39
1450.12 696.557
1472.41 696.764
1495.08 696.975
1517.93 697.186
1546.12 697.542
1549.3 698.56
1575.81 707.275
1592.69 712.901
1612.3 719.437
1627.79 724.602
1640.51 728.841
1653.92 733.31
1668.88 738.297
1680.6 742.205
1696.84 747.614

Valid and Invalid Surfaces
Method: bishop simplified

Number of Valid Surfaces: 4737
Number of Invalid Surfaces: 267

Error Codes
Error Code -106 reported for 2 surfaces
Error Code -108 reported for 8 surfaces
Error Code -110 reported for 257 surfaces

Method: janbu corrected
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Number of Valid Surfaces: 4745
Number of Invalid Surfaces: 259

Error Codes
Error Code -106 reported for 2 surfaces
Error Code -110 reported for 257 surfaces

Method: spencer

Number of Valid Surfaces: 4301
Number of Invalid Surfaces: 703

Error Codes
Error Code -106 reported for 2 surfaces
Error Code -108 reported for 57 surfaces
Error Code -110 reported for 257 surfaces
Error Code -111 reported for 387 surfaces

Method: gle/morgenstern-price

Number of Valid Surfaces: 4146
Number of Invalid Surfaces: 858

Error Codes
Error Code -106 reported for 2 surfaces
Error Code -108 reported for 58 surfaces
Error Code -110 reported for 257 surfaces
Error Code -111 reported for 541 surfaces

Error Code Descriptions

The following errors were encountered during the computation:
-106 = Average slice width is less than 0.0001 * (maximum horizontal extent of soil region). This  
limitation is imposed to avoid numerical errors which may result from too many slices, or too 
small a slip region.
-108 = Total driving moment or total driving force < 0.1. This is to limit the calculation of  
extremely high safety factors if the driving force is very small (0.1 is an arbitrary number).
-110 = The water table or a piezoline does not span the slip region for a given slip surface,  
when Water Surfaces is specified as the method of pore pressure calculation. If this error occurs,  
check that the water table or piezoline(s) span the appropriate soil cells.
-111 = safety factor equation did not converge

Entity Information
Block Search - thin layers

Shared Entities

Type Coordinates (x,y)
1705.77, 744.739
1691.94, 749.191
1688.75, 750.234
1683.79, 751.475
1649.72, 759.997
1550.33, 784.49
1517.24, 792.645
1498.17, 797.461
1487.03, 800.244

8/28

Tuesday, January 26, 2021B-B_final_east_ST



1336.39, 837.906
1312.53, 843.912
1289.79, 849.649
1268.54, 855.013
1248.67, 860.028
1228.73, 865.012
1188.81, 874.99
1149.18, 884.939
1148.86, 884.971
1148.57, 885
1148.54, 885.012
1143.27, 885.539
1138.57, 886
1128.02, 887.055
1123.25, 887.539
1118.57, 888
1107.98, 889.059
1098.56, 890
1087.91, 891.065
1078.56, 892
1067.84, 893.072
1058.55, 894
1056.47, 894.208
1047.76, 895.079
1038.54, 896
1031.85, 896
1031.28, 896
1024.07, 896
1022.73, 896
1003.75, 894.103
1002.72, 894
1002.59, 893.986
983.533, 892.081
982.719, 892
963.529, 890.082
962.713, 890
943.526, 888.082
942.708, 888
923.523, 886.082
922.702, 886
913.109, 885.041
912.699, 885
912.114, 884.941
912.089, 884.939
877.133, 876.202
859.589, 871.816
841.214, 867.222
840.146, 866.956
822.141, 862.454
802.222, 857.474
781.387, 852.265
759.573, 846.811
736.709, 841.095
712.721, 835.098
685.108, 828.195
626.363, 813.508
564.036, 797.924
447.096, 768.701
412.275, 760
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398.83, 756.64
397.597, 756.33
396.492, 756.054
395.41, 755.784
394.351, 755.519
393.315, 755.26
392.3, 755.007
391.307, 754.759
390.334, 754.516
390.102, 754.458
386.057, 753.446
369.041, 747.954
360.315, 745.046
360.041, 744.955
350.343, 744.956
350.039, 744.956
341.31, 747.867
341.038, 747.958
312.062, 748.539
311.035, 748.562
309.721, 749
307.672, 749.682
306.716, 750
300.91, 751.933
300.708, 752
300.446, 752.087
294.699, 754
294.195, 754.168
288.69, 756
288.155, 756.178
282.681, 758
282.067, 758.204
276.673, 760
275.984, 760.229
270.664, 762
267.902, 762.919
259.888, 762.906
256.257, 762.904
253.546, 762
252.468, 761.641
247.546, 760
246.36, 759.605
241.546, 758
236.819, 756.424
235.546, 756
230.819, 754.424
229.546, 754
228.273, 753.576
223.546, 752
222.273, 751.576
217.546, 750
212.017, 748.157
205.774, 746.076
205.581, 746.012
205.411, 745.955
205.123, 745.859
204.822, 745.759
204.532, 745.662
204.114, 745.523
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External Boundary

202.582, 745.012
202.37, 744.941
201.485, 744.646
201.379, 744.611
200.794, 744.416
200.126, 744.193
200.07, 744.175
199.416, 743.957
199.195, 743.883
197.758, 743.404
197.28, 743.245
196.972, 743.142
196.867, 743.107
195.97, 742.808
192.571, 741.675
180.393, 737.616
179.777, 737.41
179.104, 737.186
178.684, 737.046
177.683, 736.712
0, 735.281
0, 330
2300, 329.864
2300, 738.23
2246.57, 739.067
2243.38, 739.234
2237.66, 739.488
2236.06, 739.552
2228.45, 739.866
2227.6, 739.905
2224.96, 740
2223.17, 740.005
2222.91, 740.007
2220.2, 740.014
2219.67, 740.014
2212.87, 740.232
2205.39, 740.356
2197.23, 740.483
2193.85, 740.574
2186.16, 740.695
2184.12, 740.751
2173.86, 743.268
2159.21, 746.831
2152.58, 748.429
2136.66, 752.288
2133.09, 753.144
2130.67, 753.722
2128.9, 754.137
2118.44, 756.605
2115.88, 757.214
2112.57, 758
2110.94, 758.385
2109.47, 758.729
2106.6, 759.395
2105.52, 759.642
2103.96, 760
2102.2, 760.402
2101.25, 760.619
2095.2, 762
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2092.07, 762.714
2091.21, 762.906
2090.82, 762.992
2090.04, 763.165
2089.21, 763.348
2087.8, 763.655
2086.22, 764
2081.11, 764
2080.83, 764
2071.8, 762.725
2068.87, 762
2062.14, 760.334
2060.79, 760
2055.71, 758.743
2053.39, 758.173
2052.69, 758
2051.46, 757.69
2050.07, 757.348
2049.83, 757.288
2047.2, 756.637
2046.89, 756.56
2020.89, 750.238
2018.62, 749.686
2006.76, 746.88
2004.23, 746.282
1997.83, 744.822
1995.37, 744.264
1991.58, 743.44
1989.28, 742.939
1986.9, 742.454
1984.74, 742.012
1983.22, 741.722
1982.37, 741.56
1981.18, 741.335
1980.18, 741.16
1978.26, 740.826
1976.28, 740.516
1975.78, 740.438
1973.88, 740.177
1973.61, 740.14
1971.91, 739.942
1971.78, 739.934
1971.67, 739.928
1970.03, 739.874
1969.97, 739.872
1966.4, 739.837
1962.15, 739.979
1962.12, 739.978
1960.65, 739.995
1960.65, 739.995
1960.64, 739.995
1958.84, 739.961
1958.8, 739.962
1955.97, 739.894
1955.8, 739.899
1952.02, 739.831
1947.2, 739.799
1942.5, 739.789
1940.44, 740
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1939.92, 740.009
1935.35, 740.008
1934.96, 740.008
1930.81, 740.006
1930.4, 740.007
1927.26, 740.005
1923.77, 740.001
1923.7, 740.001
1923.26, 740
1923.21, 740
1920.59, 740.087
1917.66, 740.181
1916.72, 740.203
1915.68, 740.226
1898.08, 740.833
1892.28, 741.057
1847.51, 742
1841.58, 742.146
1841.29, 742.151
1840.84, 742.154
1840.05, 742.158
1838.74, 742.163
1826.34, 742.37
1814.92, 742.579
1800.98, 742.614
1792.37, 742.721
1787.88, 742.786
1779.33, 742.929
1773.39, 742.943
1773.36, 742.944
1769.62, 743.777
1768.75, 744
1768.54, 744.035
1766.72, 744.351
1766.68, 744.366
1766.61, 744.388
1766.59, 744.396
1766.25, 744.508
1766.18, 744.534
1766.15, 744.543
1766.11, 744.554
1766.11, 744.557
1765.72, 744.685
1765.58, 744.732
1765.48, 744.767
1765.46, 744.772
1765.43, 744.781
1765.41, 744.79
1765.39, 744.795
1765.38, 744.799
1765.36, 744.806
1765.35, 744.809
1765.3, 744.824
1765.3, 744.826
1765.29, 744.828
1765.27, 744.835
1765.27, 744.837
1765.25, 744.842
1765.24, 744.845
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1765.23, 744.848
1763.77, 745.335
1760.89, 745.278
1733.77, 744.737
1728.36, 742.936
1724.77, 741.738
1718.76, 741.738
1714.77, 741.738
1709.37, 743.539

Material Boundary

371.139, 747.994
371.35, 747.924
371.563, 747.853
384.979, 743.38
385.911, 743.07
390.102, 741.672
392.178, 740.98
393.625, 740.498
395.889, 739.743
404.687, 736.81
418.13, 732.329
426.507, 729.536
447.096, 722.672
507.505, 702.534
563.515, 683.862
563.605, 683.831
563.976, 683.705
564.036, 683.685
564.179, 683.637
564.311, 683.592
564.361, 683.575
564.491, 683.575
564.857, 683.576
586.189, 683.61
626.363, 684
698.374, 684.674
703.436, 684.721
840.146, 686
1002.59, 687.5
1031.85, 687.778
1056.47, 688
1070.79, 688.133
1076.9, 688.19
1113.49, 688.53
1198.73, 689.322
1487.03, 692
1546.99, 692.557
1550.33, 693.668
1688.75, 739.809
1696.74, 742.47
1703.25, 744.639
1703.64, 744.772
1703.65, 744.774
1703.66, 744.776
1703.67, 744.781
369.041, 747.954
369.564, 747.963
371.299, 747.998
378.927, 748.15
379.447, 748.16
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Material Boundary

386.057, 748.292
386.203, 748.286
389.631, 748.157
390.102, 748
402.215, 743.962
403.086, 743.672
410.125, 741.325
412.226, 740.625
420.368, 737.91
432.54, 733.852
440.132, 731.322
447.096, 729
503.929, 710.053
539.503, 697.951
558.611, 691.762
558.865, 691.679
562.929, 690.36
564.036, 690.348
567.84, 690.349
591.835, 690.364
623.213, 690.364
626.363, 690.364
694.207, 690.807
696.794, 690.824
748.23, 691.161
758.969, 691.241
840.146, 692
840.75, 692.006
878.605, 692.355
1002.59, 693.5
1031.66, 693.776
1031.69, 693.776
1031.85, 693.778
1056.47, 694
1104.1, 694.443
1146.52, 694.837
1211.99, 695.445
1271.75, 696
1271.77, 696
1289.59, 696.166
1484.09, 698.02
1487.03, 698.047
1488.81, 698.064
1546.16, 698.605
1550.33, 699.993
1550.34, 699.997
1664.79, 738.147
1685.08, 744.911
1685.14, 744.929
1685.15, 744.933
1685.16, 744.935
1685.16, 744.936
1685.18, 744.943
1685.18, 744.943
1688.75, 745.08
1695.33, 744.948
1695.56, 744.943
1695.85, 744.937
1703.67, 744.781
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1705.77, 744.739

Material Boundary

386.057, 748.292
387.636, 748.688
389.31, 749.106
390.102, 749.304
391.02, 749.533
392.766, 749.97
394.551, 750.415
396.375, 750.871
398.239, 751.337
400.145, 751.813
402.095, 752.3
404.089, 752.798
406.128, 753.308
411.367, 754.619
447.096, 763.546
449.685, 764.193
564.036, 792.77
626.363, 808.356
792.922, 850
793.256, 850.084
800.923, 852
801.257, 852.084
808.924, 854
809.258, 854.084
816.925, 856
817.259, 856.084
824.926, 858
825.261, 858.084
832.927, 860
833.262, 860.084
840.146, 861.804
840.929, 862
841.263, 862.084
848.931, 864
849.265, 864.083
856.933, 866
857.267, 866.083
864.935, 868
865.269, 868.083
872.938, 870
873.27, 870.083
880.94, 872
881.272, 872.083
888.942, 874
889.273, 874.083
896.944, 876
897.274, 876.082
904.947, 878
905.275, 878.082
912.949, 880.002
913.77, 880.084
932.954, 882
933.767, 882.081
952.96, 884
953.77, 884.081
972.965, 886
973.774, 886.081
992.971, 888
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993.788, 888.082
1002.59, 888.961
1012.97, 890
1015.9, 890
1031.85, 890.91
1032.05, 890.921
1048.3, 890
1056.47, 889.183
1057.55, 889.075
1068.31, 888
1079.05, 886.926
1088.31, 886
1098.98, 884.933
1108.31, 884
1118.92, 882.939
1128.32, 882
1138.86, 880.946
1138.94, 880.946
1148.32, 880
1170.76, 874.561
1189.01, 870
1189.01, 870
1211.61, 864.353
1229.02, 860
1229.02, 860
1252.48, 854.135
1269.03, 850
1269.03, 850
1293.27, 843.94
1309.04, 840
1309.04, 840
1334.07, 833.743
1349.05, 830
1349.05, 830
1374.81, 823.56
1389.05, 820
1389.05, 820
1415.4, 813.414
1429.06, 810
1429.06, 810
1455.94, 803.282
1469.07, 800
1482.16, 796.729
1487.03, 795.51
1509.08, 790
1521.9, 786.796
1549.09, 780
1550.33, 779.69
1561.74, 776.837
1589.1, 770
1601.64, 766.866
1629.1, 760
1641.53, 756.892
1669.11, 749.997
1687.47, 745.402
1688.75, 745.08
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Material Boundary

386.057, 748.292
390.102, 746.943
398.905, 744.009
399.789, 743.714
406.969, 741.321
409.105, 740.609
417.384, 737.849
429.814, 733.705
437.565, 731.121
447.096, 727.943
513.062, 705.952
558.73, 690.668
562.767, 689.357
564.036, 689.344
567.392, 689.344
591.838, 689.36
626.363, 689.36
695.698, 689.813
697.254, 689.823
736.377, 690.079
748.109, 690.189
840.146, 691.05
877.729, 691.397
1002.59, 692.55
1030.76, 692.817
1031.85, 692.828
1033.44, 692.842
1033.47, 692.842
1056.47, 693.05
1104.66, 693.498
1147.07, 693.892
1212.44, 694.499
1487.03, 697.05
1532.11, 697.469
1546.04, 697.6
1546.32, 697.603
1550.33, 698.939
1653.01, 733.166
1688.75, 745.08
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Material Boundary

371.563, 747.853
386.035, 748.141
390.055, 746.801
398.858, 743.867
399.741, 743.572
406.921, 741.178
409.057, 740.466
417.336, 737.706
429.767, 733.562
437.517, 730.978
447.048, 727.801
513.014, 705.81
558.684, 690.525
562.742, 689.207
564.035, 689.194
567.392, 689.194
591.838, 689.21
626.364, 689.21
695.699, 689.663
697.255, 689.673
736.378, 689.929
748.11, 690.039
840.147, 690.9
877.73, 691.247
1002.59, 692.4
1030.76, 692.667
1031.85, 692.678
1033.44, 692.692
1033.47, 692.692
1056.47, 692.9
1104.66, 693.348
1147.07, 693.742
1212.44, 694.349
1487.04, 696.9
1532.11, 697.319
1546.04, 697.45
1546.34, 697.453
1550.38, 698.797
1653.06, 733.024
1688.78, 744.929
1695.55, 744.793
1703.25, 744.639
378.927, 748.15
386.841, 750.704
390.794, 751.693
391.025, 751.751
391.998, 751.994
392.991, 752.242
394.005, 752.495
395.042, 752.754
396.101, 753.019
397.183, 753.289
398.289, 753.566
399.521, 753.875
412.966, 757.235
447.787, 765.936
564.727, 795.159
627.055, 810.743
685.799, 825.43
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Material Boundary

713.413, 832.333
737.4, 838.33
760.264, 844.046
782.078, 849.5
802.913, 854.709
822.833, 859.689
840.838, 864.191
841.905, 864.458
860.28, 869.051
877.824, 873.437
912.579, 882.124
912.983, 882.164
913.393, 882.205
922.986, 883.164
923.806, 883.246
942.991, 885.164
943.81, 885.246
962.997, 887.164
963.813, 887.246
983.002, 889.164
983.816, 889.246
1002.87, 891.15
1003.01, 891.164
1004.04, 891.267
1022.87, 893.15
1024.07, 893.15
1031.28, 893.15
1031.85, 893.15
1038.4, 893.15
1047.48, 892.243
1056.19, 891.373
1058.27, 891.164
1067.55, 890.236
1078.27, 889.164
1087.62, 888.229
1098.28, 887.164
1107.69, 886.223
1118.28, 885.164
1122.97, 884.703
1127.74, 884.219
1138.29, 883.164
1142.99, 882.702
1147.94, 882.207
1147.97, 882.196
1148.58, 882.135
1148.69, 882.124
1188.12, 872.225
1228.04, 862.248
1247.98, 857.264
1267.84, 852.25
1289.09, 846.886
1311.83, 841.149
1335.69, 835.141
1486.34, 797.479
1497.47, 794.697
1516.55, 789.88
1549.65, 781.723
1649.04, 757.231
1683.09, 748.711
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1687.96, 747.493
1691.06, 746.481
1695.85, 744.937

Material Boundary

379.447, 748.16
386.882, 750.56
390.83, 751.547
391.061, 751.605
392.034, 751.848
393.027, 752.096
394.042, 752.35
395.078, 752.609
396.137, 752.873
397.22, 753.144
398.326, 753.42
399.558, 753.729
413.002, 757.089
447.823, 765.791
564.764, 795.013
627.091, 810.598
685.835, 825.284
713.449, 832.187
737.436, 838.184
760.301, 843.901
782.115, 849.354
802.949, 854.563
822.869, 859.544
840.874, 864.045
841.942, 864.312
860.317, 868.905
877.86, 873.291
912.605, 881.976
912.998, 882.015
913.408, 882.056
923, 883.015
923.821, 883.097
943.006, 885.015
943.825, 885.097
963.012, 887.015
963.828, 887.096
983.017, 889.015
983.831, 889.096
1002.88, 891.001
1003.02, 891.015
1004.05, 891.118
1022.87, 893
1024.07, 893
1031.28, 893
1031.85, 893
1038.39, 893
1047.46, 892.093
1056.17, 891.223
1058.26, 891.015
1067.54, 890.087
1078.26, 889.015
1087.61, 888.08
1098.26, 887.015
1107.68, 886.073
1118.27, 885.015
1122.95, 884.554
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1127.72, 884.07
1138.27, 883.015
1142.97, 882.553
1147.91, 882.06
1147.94, 882.048
1148.56, 881.986
1148.66, 881.976
1188.08, 872.08
1228, 862.102
1247.94, 857.118
1267.81, 852.104
1289.06, 846.74
1311.8, 841.003
1335.66, 834.996
1486.31, 797.334
1497.43, 794.552
1516.51, 789.734
1549.61, 781.577
1649, 757.085
1683.06, 748.565
1687.92, 747.349
1691.01, 746.338
1695.33, 744.948

Material Boundary
371.139, 747.994
371.299, 747.998

Scenario-based Entities

Type Coordinates (x,y) Static
-2.66e-14, 730.281
178.514, 731.719
180.265, 732.302
180.685, 732.443
181.358, 732.667
181.974, 732.872
194.152, 736.932
197.551, 738.064
198.448, 738.364
198.554, 738.399
198.861, 738.501
199.339, 738.661
200.776, 739.14
200.997, 739.213
201.651, 739.431
201.708, 739.45
202.375, 739.673
202.96, 739.868
203.066, 739.903
203.951, 740.198
204.163, 740.269
205.695, 740.779
206.113, 740.918
206.403, 741.015
206.704, 741.116
206.992, 741.211
207.162, 741.268
207.356, 741.333
213.598, 743.414
219.127, 745.257

Wadsworth Till

Assigned to:
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223.854, 746.832
225.127, 747.257
229.854, 748.832
231.127, 749.257
232.4, 749.681
237.127, 751.257
238.4, 751.681
243.127, 753.257
247.941, 754.861
249.127, 755.257
254.049, 756.897
255.127, 757.257
257.07, 757.904
259.897, 757.906
267.095, 757.918
269.085, 757.256
274.405, 755.485
275.094, 755.256
280.488, 753.46
281.102, 753.256
286.576, 751.434
287.111, 751.256
292.616, 749.424
293.12, 749.256
298.867, 747.343
299.129, 747.256
299.331, 747.189
305.137, 745.256
306.093, 744.938
308.139, 744.257
310.17, 743.58
311.956, 743.54
340.176, 742.974
349.223, 739.958
350.337, 739.956
360.847, 739.955
361.891, 740.301
370.6, 743.203
385.911, 743.07
390.102, 741.672
392.178, 740.98
393.625, 740.498
395.889, 739.743
404.687, 736.81
418.13, 732.329
426.507, 729.536
447.096, 722.672
507.505, 702.534
563.515, 683.862
563.605, 683.831
563.976, 683.705
564.036, 683.685
564.179, 683.637
564.311, 683.592
564.361, 683.575
564.491, 683.575
564.857, 683.576
586.189, 683.61
626.363, 684
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Water Table

698.374, 684.674
703.436, 684.721
840.146, 686
1002.59, 687.5
1031.85, 687.778
1056.47, 688
1070.79, 688.133
1076.9, 688.19
1113.49, 688.53
1198.73, 689.322
1487.03, 692
1546.99, 692.557
1550.33, 693.668
1688.75, 739.809
1689.03, 739.9
1704.21, 739.987
1707.78, 738.796
1713.96, 736.738
1718.76, 736.738
1725.58, 736.737
1729.95, 738.193
1734.63, 739.753
1760.99, 740.279
1763.01, 740.319
1763.65, 740.104
1763.66, 740.102
1763.67, 740.098
1763.68, 740.094
1763.69, 740.092
1763.71, 740.084
1763.72, 740.082
1763.72, 740.081
1763.77, 740.065
1763.78, 740.062
1763.8, 740.056
1763.81, 740.051
1763.83, 740.046
1763.85, 740.038
1763.88, 740.028
1763.89, 740.024
1764, 739.989
1764.14, 739.942
1764.53, 739.813
1764.53, 739.811
1764.57, 739.8
1764.59, 739.79
1764.67, 739.764
1765.01, 739.653
1765.03, 739.645
1765.1, 739.622
1765.5, 739.489
1767.7, 739.105
1767.72, 739.101
1768.46, 738.913
1772.79, 737.949
1773.36, 737.944
1779.28, 737.93
1787.81, 737.786
1792.3, 737.722
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1800.94, 737.614
1814.87, 737.579
1826.26, 737.371
1838.69, 737.163
1840.03, 737.158
1840.81, 737.155
1841.22, 737.151
1841.48, 737.147
1847.4, 737.001
1892.14, 736.059
1897.9, 735.837
1915.54, 735.228
1916.61, 735.205
1917.52, 735.183
1920.42, 735.09
1923.11, 735.001
1923.25, 735
1923.71, 735.001
1923.77, 735.001
1927.27, 735.005
1930.39, 735.007
1930.8, 735.006
1934.96, 735.008
1935.34, 735.008
1939.87, 735.009
1940.15, 735.004
1942.25, 734.789
1947.23, 734.799
1952.08, 734.831
1955.77, 734.898
1955.95, 734.892
1958.79, 734.961
1958.82, 734.96
1960.66, 734.994
1962.1, 734.978
1966.34, 734.837
1970.07, 734.872
1970.19, 734.876
1971.89, 734.933
1972.06, 734.942
1972.35, 734.958
1974.24, 735.179
1974.56, 735.224
1976.51, 735.491
1977.05, 735.576
1979.08, 735.893
1981.03, 736.234
1982.08, 736.415
1983.3, 736.648
1984.15, 736.81
1985.71, 737.106
1987.91, 737.555
1990.31, 738.046
1992.64, 738.554
1996.46, 739.383
1998.94, 739.947
2005.36, 741.412
2007.91, 742.015
2017.72, 744.335
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2019.79, 744.824
2022.07, 745.38
2048.08, 751.704
2048.4, 751.784
2051.03, 752.434
2051.27, 752.494
2052.67, 752.839
2053.9, 753.148
2054.59, 753.317
2056.91, 753.888
2061.99, 755.146
2063.34, 755.481
2070.07, 757.147
2072.75, 757.81
2081.18, 759
2085.68, 759
2086.73, 758.77
2088.14, 758.464
2088.96, 758.282
2089.74, 758.111
2090.12, 758.026
2090.97, 757.836
2094.09, 757.125
2100.14, 755.745
2101.08, 755.528
2102.84, 755.126
2104.41, 754.768
2105.48, 754.523
2108.33, 753.859
2109.8, 753.517
2111.42, 753.135
2114.73, 752.349
2117.29, 751.74
2127.76, 749.27
2129.51, 748.856
2131.93, 748.281
2135.49, 747.427
2151.4, 743.569
2158.03, 741.971
2172.67, 738.411
2183.45, 735.767
2186.05, 735.696
2193.75, 735.575
2197.12, 735.484
2205.31, 735.357
2212.75, 735.233
2219.59, 735.014
2220.19, 735.014
2222.89, 735.007
2223.15, 735.005
2224.86, 735
2227.4, 734.909
2228.23, 734.871
2235.86, 734.556
2237.44, 734.493
2243.14, 734.24
2246.4, 734.069
2300, 733.229

26/28

Tuesday, January 26, 2021B-B_final_east_ST



Piezoline

386.057, 748.292
386.203, 748.286
389.631, 748.157
390.102, 748
402.215, 743.962
403.086, 743.672
410.125, 741.325
412.226, 740.625
420.368, 737.91
432.54, 733.852
440.132, 731.322
447.096, 729
503.929, 710.053
539.503, 697.951
558.611, 691.762
558.865, 691.679
562.929, 690.36
564.036, 690.348
567.84, 690.349
591.835, 690.364
623.213, 690.364
626.363, 690.364
694.207, 690.807
696.794, 690.824
748.23, 691.161
758.969, 691.241
840.146, 692
840.75, 692.006
878.605, 692.355
1002.59, 693.5
1031.66, 693.776
1031.69, 693.776
1031.85, 693.778
1056.47, 694
1104.1, 694.443
1146.52, 694.837
1211.99, 695.445
1271.75, 696
1271.77, 696
1289.59, 696.166
1484.09, 698.02
1487.03, 698.047
1488.81, 698.064
1546.16, 698.605
1550.33, 699.993
1550.34, 699.997
1664.79, 738.147
1685.08, 744.911
1685.14, 744.929
1685.15, 744.933
1685.16, 744.935
1685.16, 744.936
1685.18, 744.943
1685.18, 744.943
1688.75, 745.08

Low Permeable 
Earth Liner

Bottom Liner 
Critical 
Interface - 
Base and 
Sideslopes

LCS Granular 
Drainage Layer

Assigned to:
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Block Search Polyline

371.35, 747.924
386.046, 748.217
390.079, 746.872
398.881, 743.938
399.765, 743.643
406.945, 741.249
409.081, 740.537
417.36, 737.777
429.79, 733.633
437.541, 731.05
447.072, 727.872
513.038, 705.881
558.707, 690.597
562.754, 689.282
564.036, 689.269
567.392, 689.269
591.838, 689.285
626.364, 689.285
695.699, 689.738
697.255, 689.748
736.377, 690.004
748.109, 690.114
840.147, 690.975
877.73, 691.322
1002.59, 692.475
1030.76, 692.742
1031.85, 692.753
1033.44, 692.767
1033.47, 692.767
1056.47, 692.975
1104.66, 693.423
1147.07, 693.817
1212.44, 694.424
1487.03, 696.975
1532.11, 697.394
1546.04, 697.525
1546.33, 697.528
1550.35, 698.868
1653.04, 733.095
1688.76, 745.005
1695.56, 744.868
1703.46, 744.71
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1.6291.6291.6291.629

1 1W W

Method: Bishop simplified
Factor of Safety: 1.629
Axis Location: 1535.730, 1429.409
Left Slip Surface Endpoint: 1087.060, 891.150
Right Slip Surface Endpoint: 1697.136, 747.518

Zion Landfill Site 2 North Expansion: Section B-B' (East Side)
Complete Buildout / Global Liner Stability
NonCircular - Liner Block Search 
Long Term / Seismic Conditions 

  0.0461

Phi 
(deg)

Cohesion 
(psf)

Sat. Unit Weight 
(lbs/ft3)

Unit Weight (lbs/
ft3)

ColorMaterial Name

34.30130.3121.5Final Cover Soils

21.90130.3121.5Final Cover Critical Interface

3007575Expansion Waste Fill

300130126LCS Granular Drainage Layer

14.945134.1128.2
Bottom Liner Critical Interface - Base and 

Sideslopes

34.30134.1128.2Low Permeable Earth Liner

14.31000137.8136.6Wadsworth Till
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Slide Analysis Information

B-B_final_east_LT

Project Summary
File Name: B-B_final_east_LT.slmd
Slide Modeler Version: 9.006
Compute Time: 00h:11m:48.151s
Project Title: SLIDE - An Interactive Slope Stability Program
Date Created: 1/30/2020, 11:59:15 AM

General Settings
Units of Measurement: Imperial Units
Time Units: days
Permeability Units: feet/second
Data Output: Standard
Failure Direction: Left to Right

Analysis Options
Slices Type: Vertical

Analysis Methods Used
Bishop simplified
GLE/Morgenstern-Price with interslice force function 
(Half Sine)
Janbu corrected
Spencer

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes
Create Interslice boundaries at intersections with water 
tables and piezos:

Yes

Initial trial value of FS: 1
Steffensen Iteration: Yes

Groundwater Analysis



Groundwater Method: Water Surfaces
Pore Fluid Unit Weight [lbs/ft3]: 62.4
Use negative pore pressure cutoff: Yes
Maximum negative pore pressure [psf]: 0
Advanced Groundwater Method: None

Random Numbers
Pseudo-random Seed: 10116
Random Number Generation Method: Park and Miller v.3

Surface Options
Surface Type: Non-Circular Block Search
Number of Surfaces: 5000
Multiple Groups: Disabled
Pseudo-Random Surfaces: Enabled
Convex Surfaces Only: Disabled
Left Projection Angle (Start Angle) [deg]: 135
Left Projection Angle (End Angle) [deg]: 135
Right Projection Angle (Start Angle) [deg]: 45
Right Projection Angle (End Angle) [deg]: 45
Minimum Elevation: Not Defined
Minimum Depth: Not Defined
Minimum Area: Not Defined
Minimum Weight: Not Defined

Seismic Loading
Advanced seismic analysis: No
Staged pseudostatic analysis: No
Seismic Load Coefficient (Horizontal): 0.0461

Materials
Final Cover Soils

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 0
Friction Angle [deg] 34.3
Water Surface None
Ru Value 0
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Final Cover Critical Interface

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 0
Friction Angle [deg] 21.9
Water Surface None
Ru Value 0
Expansion Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface None
Ru Value 0
LCS Granular Drainage Layer

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 126
Saturated Unit Weight [lbs/ft3] 130
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface Piezometric Line 1
Hu Value 1
Bottom Liner Critical Interface - Base and Sideslopes

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 45
Friction Angle [deg] 14.9
Water Surface Piezometric Line 1
Hu Value 1
Low Permeable Earth Liner

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 0
Friction Angle [deg] 34.3
Water Surface Piezometric Line 1
Hu Value 1
Wadsworth Till

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 136.6
Saturated Unit Weight [lbs/ft3] 137.8
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Cohesion [psf] 1000
Friction Angle [deg] 14.3
Water Surface Water Table
Hu Value 1

Global Minimums
Method: bishop simplified

FS 1.628560
Axis Location: 1535.730, 1429.409
Left Slip Surface Endpoint: 1087.060, 891.150
Right Slip Surface Endpoint: 1697.136, 747.518
Resisting Moment: 1.1107e+09 lb-ft
Driving Moment: 6.82015e+08 lb-ft
Total Slice Area: 53122.5 ft2
Surface Horizontal Width: 610.075 ft
Surface Average Height: 87.0753 ft

Method: janbu corrected

FS 1.645100
Axis Location: 1536.926, 1426.298
Left Slip Surface Endpoint: 1090.031, 890.853
Right Slip Surface Endpoint: 1697.145, 747.515
Resisting Horizontal Force: 1.43216e+06 lb
Driving Horizontal Force: 870562 lb
Total Slice Area: 53274.4 ft2
Surface Horizontal Width: 607.115 ft
Surface Average Height: 87.7502 ft

Method: spencer

FS 1.712550
Axis Location: 1517.338, 1477.691
Left Slip Surface Endpoint: 1041.079, 895.747
Right Slip Surface Endpoint: 1697.138, 747.517
Resisting Moment: 1.27503e+09 lb-ft
Driving Moment: 7.44517e+08 lb-ft
Resisting Horizontal Force: 1.48644e+06 lb
Driving Horizontal Force: 867966 lb
Total Slice Area: 56811.7 ft2
Surface Horizontal Width: 656.06 ft
Surface Average Height: 86.5953 ft

Method: gle/morgenstern-price
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FS 1.721050
Axis Location: 1514.667, 1483.983
Left Slip Surface Endpoint: 1035.021, 896.000
Right Slip Surface Endpoint: 1697.265, 747.476
Resisting Moment: 1.30793e+09 lb-ft
Driving Moment: 7.59964e+08 lb-ft
Resisting Horizontal Force: 1.51209e+06 lb
Driving Horizontal Force: 878587 lb
Total Slice Area: 58275.2 ft2
Surface Horizontal Width: 662.245 ft
Surface Average Height: 87.9964 ft

Global Minimum Coordinates
Method: bishop simplified

X Y
1087.06 891.15
1299.36 695.307
1495.08 696.975
1540.18 697.393
1543.23 697.467
1546.27 697.588
1549.61 698.699
1653.11 733.041
1691.8 745.938
1697.14 747.518

Method: janbu corrected

X Y
1090.03 890.853
1295.2 695.268
1495.18 696.975
1540.1 697.394
1543.22 697.476
1546.33 697.607
1549.22 698.568
1653.61 733.205
1691.79 745.935
1697.15 747.515

Method: spencer

5/27

Tuesday, January 26, 2021B-B_final_east_LT



X Y
1041.08 895.747
1302.65 695.337
1495.15 696.974
1540.04 697.394
1543.18 697.488
1546.32 697.607
1551.41 699.142
1653.56 733.19
1691.91 745.975
1697.14 747.517

Method: gle/morgenstern-price

X Y
1035.02 896
1293.91 695.256
1494.97 696.974
1540.18 697.394
1543.25 697.487
1546.31 697.607
1549.46 698.492
1652.28 732.765
1689.88 745.297
1697.27 747.476

Valid and Invalid Surfaces
Method: bishop simplified

Number of Valid Surfaces: 4742
Number of Invalid Surfaces: 262

Error Codes
Error Code -106 reported for 2 surfaces
Error Code -108 reported for 4 surfaces
Error Code -110 reported for 256 surfaces

Method: janbu corrected

Number of Valid Surfaces: 4739
Number of Invalid Surfaces: 265

Error Codes
Error Code -106 reported for 2 surfaces
Error Code -108 reported for 7 surfaces
Error Code -110 reported for 256 surfaces

Method: spencer
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Number of Valid Surfaces: 4366
Number of Invalid Surfaces: 638

Error Codes
Error Code -106 reported for 2 surfaces
Error Code -108 reported for 55 surfaces
Error Code -110 reported for 256 surfaces
Error Code -111 reported for 325 surfaces

Method: gle/morgenstern-price

Number of Valid Surfaces: 4061
Number of Invalid Surfaces: 943

Error Codes
Error Code -106 reported for 2 surfaces
Error Code -108 reported for 53 surfaces
Error Code -110 reported for 256 surfaces
Error Code -111 reported for 632 surfaces

Error Code Descriptions

The following errors were encountered during the computation:
-106 = Average slice width is less than 0.0001 * (maximum horizontal extent of soil region). This  
limitation is imposed to avoid numerical errors which may result from too many slices, or too 
small a slip region.
-108 = Total driving moment or total driving force < 0.1. This is to limit the calculation of  
extremely high safety factors if the driving force is very small (0.1 is an arbitrary number).
-110 = The water table or a piezoline does not span the slip region for a given slip surface,  
when Water Surfaces is specified as the method of pore pressure calculation. If this error occurs,  
check that the water table or piezoline(s) span the appropriate soil cells.
-111 = safety factor equation did not converge

Entity Information
Block Search - thin layers

Shared Entities

Type Coordinates (x,y)
1705.77, 744.739
1691.94, 749.191
1688.75, 750.234
1683.79, 751.475
1649.72, 759.997
1550.33, 784.49
1517.24, 792.645
1498.17, 797.461
1487.03, 800.244
1336.39, 837.906
1312.53, 843.912
1289.79, 849.649
1268.54, 855.013
1248.67, 860.028
1228.73, 865.012
1188.81, 874.99
1149.18, 884.939
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1148.86, 884.971
1148.57, 885
1148.54, 885.012
1143.27, 885.539
1138.57, 886
1128.02, 887.055
1123.25, 887.539
1118.57, 888
1107.98, 889.059
1098.56, 890
1087.91, 891.065
1078.56, 892
1067.84, 893.072
1058.55, 894
1056.47, 894.208
1047.76, 895.079
1038.54, 896
1031.85, 896
1031.28, 896
1024.07, 896
1022.73, 896
1003.75, 894.103
1002.72, 894
1002.59, 893.986
983.533, 892.081
982.719, 892
963.529, 890.082
962.713, 890
943.526, 888.082
942.708, 888
923.523, 886.082
922.702, 886
913.109, 885.041
912.699, 885
912.114, 884.941
912.089, 884.939
877.133, 876.202
859.589, 871.816
841.214, 867.222
840.146, 866.956
822.141, 862.454
802.222, 857.474
781.387, 852.265
759.573, 846.811
736.709, 841.095
712.721, 835.098
685.108, 828.195
626.363, 813.508
564.036, 797.924
447.096, 768.701
412.275, 760
398.83, 756.64
397.597, 756.33
396.492, 756.054
395.41, 755.784
394.351, 755.519
393.315, 755.26
392.3, 755.007
391.307, 754.759
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390.334, 754.516
390.102, 754.458
386.057, 753.446
369.041, 747.954
360.315, 745.046
360.041, 744.955
350.343, 744.956
350.039, 744.956
341.31, 747.867
341.038, 747.958
312.062, 748.539
311.035, 748.562
309.721, 749
307.672, 749.682
306.716, 750
300.91, 751.933
300.708, 752
300.446, 752.087
294.699, 754
294.195, 754.168
288.69, 756
288.155, 756.178
282.681, 758
282.067, 758.204
276.673, 760
275.984, 760.229
270.664, 762
267.902, 762.919
259.888, 762.906
256.257, 762.904
253.546, 762
252.468, 761.641
247.546, 760
246.36, 759.605
241.546, 758
236.819, 756.424
235.546, 756
230.819, 754.424
229.546, 754
228.273, 753.576
223.546, 752
222.273, 751.576
217.546, 750
212.017, 748.157
205.774, 746.076
205.581, 746.012
205.411, 745.955
205.123, 745.859
204.822, 745.759
204.532, 745.662
204.114, 745.523
202.582, 745.012
202.37, 744.941
201.485, 744.646
201.379, 744.611
200.794, 744.416
200.126, 744.193
200.07, 744.175
199.416, 743.957
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External Boundary

199.195, 743.883
197.758, 743.404
197.28, 743.245
196.972, 743.142
196.867, 743.107
195.97, 742.808
192.571, 741.675
180.393, 737.616
179.777, 737.41
179.104, 737.186
178.684, 737.046
177.683, 736.712
0, 735.281
0, 330
2300, 329.864
2300, 738.23
2246.57, 739.067
2243.38, 739.234
2237.66, 739.488
2236.06, 739.552
2228.45, 739.866
2227.6, 739.905
2224.96, 740
2223.17, 740.005
2222.91, 740.007
2220.2, 740.014
2219.67, 740.014
2212.87, 740.232
2205.39, 740.356
2197.23, 740.483
2193.85, 740.574
2186.16, 740.695
2184.12, 740.751
2173.86, 743.268
2159.21, 746.831
2152.58, 748.429
2136.66, 752.288
2133.09, 753.144
2130.67, 753.722
2128.9, 754.137
2118.44, 756.605
2115.88, 757.214
2112.57, 758
2110.94, 758.385
2109.47, 758.729
2106.6, 759.395
2105.52, 759.642
2103.96, 760
2102.2, 760.402
2101.25, 760.619
2095.2, 762
2092.07, 762.714
2091.21, 762.906
2090.82, 762.992
2090.04, 763.165
2089.21, 763.348
2087.8, 763.655
2086.22, 764
2081.11, 764
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2080.83, 764
2071.8, 762.725
2068.87, 762
2062.14, 760.334
2060.79, 760
2055.71, 758.743
2053.39, 758.173
2052.69, 758
2051.46, 757.69
2050.07, 757.348
2049.83, 757.288
2047.2, 756.637
2046.89, 756.56
2020.89, 750.238
2018.62, 749.686
2006.76, 746.88
2004.23, 746.282
1997.83, 744.822
1995.37, 744.264
1991.58, 743.44
1989.28, 742.939
1986.9, 742.454
1984.74, 742.012
1983.22, 741.722
1982.37, 741.56
1981.18, 741.335
1980.18, 741.16
1978.26, 740.826
1976.28, 740.516
1975.78, 740.438
1973.88, 740.177
1973.61, 740.14
1971.91, 739.942
1971.78, 739.934
1971.67, 739.928
1970.03, 739.874
1969.97, 739.872
1966.4, 739.837
1962.15, 739.979
1962.12, 739.978
1960.65, 739.995
1960.65, 739.995
1960.64, 739.995
1958.84, 739.961
1958.8, 739.962
1955.97, 739.894
1955.8, 739.899
1952.02, 739.831
1947.2, 739.799
1942.5, 739.789
1940.44, 740
1939.92, 740.009
1935.35, 740.008
1934.96, 740.008
1930.81, 740.006
1930.4, 740.007
1927.26, 740.005
1923.77, 740.001
1923.7, 740.001
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1923.26, 740
1923.21, 740
1920.59, 740.087
1917.66, 740.181
1916.72, 740.203
1915.68, 740.226
1898.08, 740.833
1892.28, 741.057
1847.51, 742
1841.58, 742.146
1841.29, 742.151
1840.84, 742.154
1840.05, 742.158
1838.74, 742.163
1826.34, 742.37
1814.92, 742.579
1800.98, 742.614
1792.37, 742.721
1787.88, 742.786
1779.33, 742.929
1773.39, 742.943
1773.36, 742.944
1769.62, 743.777
1768.75, 744
1768.54, 744.035
1766.72, 744.351
1766.68, 744.366
1766.61, 744.388
1766.59, 744.396
1766.25, 744.508
1766.18, 744.534
1766.15, 744.543
1766.11, 744.554
1766.11, 744.557
1765.72, 744.685
1765.58, 744.732
1765.48, 744.767
1765.46, 744.772
1765.43, 744.781
1765.41, 744.79
1765.39, 744.795
1765.38, 744.799
1765.36, 744.806
1765.35, 744.809
1765.3, 744.824
1765.3, 744.826
1765.29, 744.828
1765.27, 744.835
1765.27, 744.837
1765.25, 744.842
1765.24, 744.845
1765.23, 744.848
1763.77, 745.335
1760.89, 745.278
1733.77, 744.737
1728.36, 742.936
1724.77, 741.738
1718.76, 741.738
1714.77, 741.738
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1709.37, 743.539

Material Boundary

371.139, 747.994
371.35, 747.924
371.563, 747.853
384.979, 743.38
385.911, 743.07
390.102, 741.672
392.178, 740.98
393.625, 740.498
395.889, 739.743
404.687, 736.81
418.13, 732.329
426.507, 729.536
447.096, 722.672
507.505, 702.534
563.515, 683.862
563.605, 683.831
563.976, 683.705
564.036, 683.685
564.179, 683.637
564.311, 683.592
564.361, 683.575
564.491, 683.575
564.857, 683.576
586.189, 683.61
626.363, 684
698.374, 684.674
703.436, 684.721
840.146, 686
1002.59, 687.5
1031.85, 687.778
1056.47, 688
1070.79, 688.133
1076.9, 688.19
1113.49, 688.53
1198.73, 689.322
1487.03, 692
1546.99, 692.557
1550.33, 693.668
1688.75, 739.809
1696.74, 742.47
1703.25, 744.639
1703.64, 744.772
1703.65, 744.774
1703.66, 744.776
1703.67, 744.781
369.041, 747.954
369.564, 747.963
371.299, 747.998
378.927, 748.15
379.447, 748.16
386.057, 748.292
386.203, 748.286
389.631, 748.157
390.102, 748
402.215, 743.962
403.086, 743.672
410.125, 741.325
412.226, 740.625

13/27

Tuesday, January 26, 2021B-B_final_east_LT



Material Boundary

420.368, 737.91
432.54, 733.852
440.132, 731.322
447.096, 729
503.929, 710.053
539.503, 697.951
558.611, 691.762
558.865, 691.679
562.929, 690.36
564.036, 690.348
567.84, 690.349
591.835, 690.364
623.213, 690.364
626.363, 690.364
694.207, 690.807
696.794, 690.824
748.23, 691.161
758.969, 691.241
840.146, 692
840.75, 692.006
878.605, 692.355
1002.59, 693.5
1031.66, 693.776
1031.69, 693.776
1031.85, 693.778
1056.47, 694
1104.1, 694.443
1146.52, 694.837
1211.99, 695.445
1271.75, 696
1271.77, 696
1289.59, 696.166
1484.09, 698.02
1487.03, 698.047
1488.81, 698.064
1546.16, 698.605
1550.33, 699.993
1550.34, 699.997
1664.79, 738.147
1685.08, 744.911
1685.14, 744.929
1685.15, 744.933
1685.16, 744.935
1685.16, 744.936
1685.18, 744.943
1685.18, 744.943
1688.75, 745.08
1695.33, 744.948
1695.56, 744.943
1695.85, 744.937
1703.67, 744.781
1705.77, 744.739
386.057, 748.292
387.636, 748.688
389.31, 749.106
390.102, 749.304
391.02, 749.533
392.766, 749.97
394.551, 750.415
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Material Boundary

396.375, 750.871
398.239, 751.337
400.145, 751.813
402.095, 752.3
404.089, 752.798
406.128, 753.308
411.367, 754.619
447.096, 763.546
449.685, 764.193
564.036, 792.77
626.363, 808.356
792.922, 850
793.256, 850.084
800.923, 852
801.257, 852.084
808.924, 854
809.258, 854.084
816.925, 856
817.259, 856.084
824.926, 858
825.261, 858.084
832.927, 860
833.262, 860.084
840.146, 861.804
840.929, 862
841.263, 862.084
848.931, 864
849.265, 864.083
856.933, 866
857.267, 866.083
864.935, 868
865.269, 868.083
872.938, 870
873.27, 870.083
880.94, 872
881.272, 872.083
888.942, 874
889.273, 874.083
896.944, 876
897.274, 876.082
904.947, 878
905.275, 878.082
912.949, 880.002
913.77, 880.084
932.954, 882
933.767, 882.081
952.96, 884
953.77, 884.081
972.965, 886
973.774, 886.081
992.971, 888
993.788, 888.082
1002.59, 888.961
1012.97, 890
1015.9, 890
1031.85, 890.91
1032.05, 890.921
1048.3, 890
1056.47, 889.183
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1057.55, 889.075
1068.31, 888
1079.05, 886.926
1088.31, 886
1098.98, 884.933
1108.31, 884
1118.92, 882.939
1128.32, 882
1138.86, 880.946
1138.94, 880.946
1148.32, 880
1170.76, 874.561
1189.01, 870
1189.01, 870
1211.61, 864.353
1229.02, 860
1229.02, 860
1252.48, 854.135
1269.03, 850
1269.03, 850
1293.27, 843.94
1309.04, 840
1309.04, 840
1334.07, 833.743
1349.05, 830
1349.05, 830
1374.81, 823.56
1389.05, 820
1389.05, 820
1415.4, 813.414
1429.06, 810
1429.06, 810
1455.94, 803.282
1469.07, 800
1482.16, 796.729
1487.03, 795.51
1509.08, 790
1521.9, 786.796
1549.09, 780
1550.33, 779.69
1561.74, 776.837
1589.1, 770
1601.64, 766.866
1629.1, 760
1641.53, 756.892
1669.11, 749.997
1687.47, 745.402
1688.75, 745.08
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Material Boundary

386.057, 748.292
390.102, 746.943
398.905, 744.009
399.789, 743.714
406.969, 741.321
409.105, 740.609
417.384, 737.849
429.814, 733.705
437.565, 731.121
447.096, 727.943
513.062, 705.952
558.73, 690.668
562.767, 689.357
564.036, 689.344
567.392, 689.344
591.838, 689.36
626.363, 689.36
695.698, 689.813
697.254, 689.823
736.377, 690.079
748.109, 690.189
840.146, 691.05
877.729, 691.397
1002.59, 692.55
1030.76, 692.817
1031.85, 692.828
1033.44, 692.842
1033.47, 692.842
1056.47, 693.05
1104.66, 693.498
1147.07, 693.892
1212.44, 694.499
1487.03, 697.05
1532.11, 697.469
1546.04, 697.6
1546.32, 697.603
1550.33, 698.939
1653.01, 733.166
1688.75, 745.08
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Material Boundary

371.563, 747.853
386.035, 748.141
390.055, 746.801
398.858, 743.867
399.741, 743.572
406.921, 741.178
409.057, 740.466
417.336, 737.706
429.767, 733.562
437.517, 730.978
447.048, 727.801
513.014, 705.81
558.684, 690.525
562.742, 689.207
564.035, 689.194
567.392, 689.194
591.838, 689.21
626.364, 689.21
695.699, 689.663
697.255, 689.673
736.378, 689.929
748.11, 690.039
840.147, 690.9
877.73, 691.247
1002.59, 692.4
1030.76, 692.667
1031.85, 692.678
1033.44, 692.692
1033.47, 692.692
1056.47, 692.9
1104.66, 693.348
1147.07, 693.742
1212.44, 694.349
1487.04, 696.9
1532.11, 697.319
1546.04, 697.45
1546.34, 697.453
1550.38, 698.797
1653.06, 733.024
1688.78, 744.929
1695.55, 744.793
1703.25, 744.639
378.927, 748.15
386.841, 750.704
390.794, 751.693
391.025, 751.751
391.998, 751.994
392.991, 752.242
394.005, 752.495
395.042, 752.754
396.101, 753.019
397.183, 753.289
398.289, 753.566
399.521, 753.875
412.966, 757.235
447.787, 765.936
564.727, 795.159
627.055, 810.743
685.799, 825.43
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Material Boundary

713.413, 832.333
737.4, 838.33
760.264, 844.046
782.078, 849.5
802.913, 854.709
822.833, 859.689
840.838, 864.191
841.905, 864.458
860.28, 869.051
877.824, 873.437
912.579, 882.124
912.983, 882.164
913.393, 882.205
922.986, 883.164
923.806, 883.246
942.991, 885.164
943.81, 885.246
962.997, 887.164
963.813, 887.246
983.002, 889.164
983.816, 889.246
1002.87, 891.15
1003.01, 891.164
1004.04, 891.267
1022.87, 893.15
1024.07, 893.15
1031.28, 893.15
1031.85, 893.15
1038.4, 893.15
1047.48, 892.243
1056.19, 891.373
1058.27, 891.164
1067.55, 890.236
1078.27, 889.164
1087.62, 888.229
1098.28, 887.164
1107.69, 886.223
1118.28, 885.164
1122.97, 884.703
1127.74, 884.219
1138.29, 883.164
1142.99, 882.702
1147.94, 882.207
1147.97, 882.196
1148.58, 882.135
1148.69, 882.124
1188.12, 872.225
1228.04, 862.248
1247.98, 857.264
1267.84, 852.25
1289.09, 846.886
1311.83, 841.149
1335.69, 835.141
1486.34, 797.479
1497.47, 794.697
1516.55, 789.88
1549.65, 781.723
1649.04, 757.231
1683.09, 748.711
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1687.96, 747.493
1691.06, 746.481
1695.85, 744.937

Material Boundary

379.447, 748.16
386.882, 750.56
390.83, 751.547
391.061, 751.605
392.034, 751.848
393.027, 752.096
394.042, 752.35
395.078, 752.609
396.137, 752.873
397.22, 753.144
398.326, 753.42
399.558, 753.729
413.002, 757.089
447.823, 765.791
564.764, 795.013
627.091, 810.598
685.835, 825.284
713.449, 832.187
737.436, 838.184
760.301, 843.901
782.115, 849.354
802.949, 854.563
822.869, 859.544
840.874, 864.045
841.942, 864.312
860.317, 868.905
877.86, 873.291
912.605, 881.976
912.998, 882.015
913.408, 882.056
923, 883.015
923.821, 883.097
943.006, 885.015
943.825, 885.097
963.012, 887.015
963.828, 887.096
983.017, 889.015
983.831, 889.096
1002.88, 891.001
1003.02, 891.015
1004.05, 891.118
1022.87, 893
1024.07, 893
1031.28, 893
1031.85, 893
1038.39, 893
1047.46, 892.093
1056.17, 891.223
1058.26, 891.015
1067.54, 890.087
1078.26, 889.015
1087.61, 888.08
1098.26, 887.015
1107.68, 886.073
1118.27, 885.015
1122.95, 884.554
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1127.72, 884.07
1138.27, 883.015
1142.97, 882.553
1147.91, 882.06
1147.94, 882.048
1148.56, 881.986
1148.66, 881.976
1188.08, 872.08
1228, 862.102
1247.94, 857.118
1267.81, 852.104
1289.06, 846.74
1311.8, 841.003
1335.66, 834.996
1486.31, 797.334
1497.43, 794.552
1516.51, 789.734
1549.61, 781.577
1649, 757.085
1683.06, 748.565
1687.92, 747.349
1691.01, 746.338
1695.33, 744.948

Material Boundary
371.139, 747.994
371.299, 747.998

Scenario-based Entities

Type Coordinates (x,y) Seismic
-2.66e-14, 730.281
178.514, 731.719
180.265, 732.302
180.685, 732.443
181.358, 732.667
181.974, 732.872
194.152, 736.932
197.551, 738.064
198.448, 738.364
198.554, 738.399
198.861, 738.501
199.339, 738.661
200.776, 739.14
200.997, 739.213
201.651, 739.431
201.708, 739.45
202.375, 739.673
202.96, 739.868
203.066, 739.903
203.951, 740.198
204.163, 740.269
205.695, 740.779
206.113, 740.918
206.403, 741.015
206.704, 741.116
206.992, 741.211
207.162, 741.268
207.356, 741.333
213.598, 743.414
219.127, 745.257

Wadsworth Till

Assigned to:
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223.854, 746.832
225.127, 747.257
229.854, 748.832
231.127, 749.257
232.4, 749.681
237.127, 751.257
238.4, 751.681
243.127, 753.257
247.941, 754.861
249.127, 755.257
254.049, 756.897
255.127, 757.257
257.07, 757.904
259.897, 757.906
267.095, 757.918
269.085, 757.256
274.405, 755.485
275.094, 755.256
280.488, 753.46
281.102, 753.256
286.576, 751.434
287.111, 751.256
292.616, 749.424
293.12, 749.256
298.867, 747.343
299.129, 747.256
299.331, 747.189
305.137, 745.256
306.093, 744.938
308.139, 744.257
310.17, 743.58
311.956, 743.54
340.176, 742.974
349.223, 739.958
350.337, 739.956
360.847, 739.955
361.891, 740.301
370.6, 743.203
385.911, 743.07
390.102, 741.672
392.178, 740.98
393.625, 740.498
395.889, 739.743
404.687, 736.81
418.13, 732.329
426.507, 729.536
447.096, 722.672
507.505, 702.534
563.515, 683.862
563.605, 683.831
563.976, 683.705
564.036, 683.685
564.179, 683.637
564.311, 683.592
564.361, 683.575
564.491, 683.575
564.857, 683.576
586.189, 683.61
626.363, 684
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Water Table

698.374, 684.674
703.436, 684.721
840.146, 686
1002.59, 687.5
1031.85, 687.778
1056.47, 688
1070.79, 688.133
1076.9, 688.19
1113.49, 688.53
1198.73, 689.322
1487.03, 692
1546.99, 692.557
1550.33, 693.668
1688.75, 739.809
1689.03, 739.9
1704.21, 739.987
1707.78, 738.796
1713.96, 736.738
1718.76, 736.738
1725.58, 736.737
1729.95, 738.193
1734.63, 739.753
1760.99, 740.279
1763.01, 740.319
1763.65, 740.104
1763.66, 740.102
1763.67, 740.098
1763.68, 740.094
1763.69, 740.092
1763.71, 740.084
1763.72, 740.082
1763.72, 740.081
1763.77, 740.065
1763.78, 740.062
1763.8, 740.056
1763.81, 740.051
1763.83, 740.046
1763.85, 740.038
1763.88, 740.028
1763.89, 740.024
1764, 739.989
1764.14, 739.942
1764.53, 739.813
1764.53, 739.811
1764.57, 739.8
1764.59, 739.79
1764.67, 739.764
1765.01, 739.653
1765.03, 739.645
1765.1, 739.622
1765.5, 739.489
1767.7, 739.105
1767.72, 739.101
1768.46, 738.913
1772.79, 737.949
1773.36, 737.944
1779.28, 737.93
1787.81, 737.786
1792.3, 737.722
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1800.94, 737.614
1814.87, 737.579
1826.26, 737.371
1838.69, 737.163
1840.03, 737.158
1840.81, 737.155
1841.22, 737.151
1841.48, 737.147
1847.4, 737.001
1892.14, 736.059
1897.9, 735.837
1915.54, 735.228
1916.61, 735.205
1917.52, 735.183
1920.42, 735.09
1923.11, 735.001
1923.25, 735
1923.71, 735.001
1923.77, 735.001
1927.27, 735.005
1930.39, 735.007
1930.8, 735.006
1934.96, 735.008
1935.34, 735.008
1939.87, 735.009
1940.15, 735.004
1942.25, 734.789
1947.23, 734.799
1952.08, 734.831
1955.77, 734.898
1955.95, 734.892
1958.79, 734.961
1958.82, 734.96
1960.66, 734.994
1962.1, 734.978
1966.34, 734.837
1970.07, 734.872
1970.19, 734.876
1971.89, 734.933
1972.06, 734.942
1972.35, 734.958
1974.24, 735.179
1974.56, 735.224
1976.51, 735.491
1977.05, 735.576
1979.08, 735.893
1981.03, 736.234
1982.08, 736.415
1983.3, 736.648
1984.15, 736.81
1985.71, 737.106
1987.91, 737.555
1990.31, 738.046
1992.64, 738.554
1996.46, 739.383
1998.94, 739.947
2005.36, 741.412
2007.91, 742.015
2017.72, 744.335
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2019.79, 744.824
2022.07, 745.38
2048.08, 751.704
2048.4, 751.784
2051.03, 752.434
2051.27, 752.494
2052.67, 752.839
2053.9, 753.148
2054.59, 753.317
2056.91, 753.888
2061.99, 755.146
2063.34, 755.481
2070.07, 757.147
2072.75, 757.81
2081.18, 759
2085.68, 759
2086.73, 758.77
2088.14, 758.464
2088.96, 758.282
2089.74, 758.111
2090.12, 758.026
2090.97, 757.836
2094.09, 757.125
2100.14, 755.745
2101.08, 755.528
2102.84, 755.126
2104.41, 754.768
2105.48, 754.523
2108.33, 753.859
2109.8, 753.517
2111.42, 753.135
2114.73, 752.349
2117.29, 751.74
2127.76, 749.27
2129.51, 748.856
2131.93, 748.281
2135.49, 747.427
2151.4, 743.569
2158.03, 741.971
2172.67, 738.411
2183.45, 735.767
2186.05, 735.696
2193.75, 735.575
2197.12, 735.484
2205.31, 735.357
2212.75, 735.233
2219.59, 735.014
2220.19, 735.014
2222.89, 735.007
2223.15, 735.005
2224.86, 735
2227.4, 734.909
2228.23, 734.871
2235.86, 734.556
2237.44, 734.493
2243.14, 734.24
2246.4, 734.069
2300, 733.229
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Piezoline

386.057, 748.292
386.203, 748.286
389.631, 748.157
390.102, 748
402.215, 743.962
403.086, 743.672
410.125, 741.325
412.226, 740.625
420.368, 737.91
432.54, 733.852
440.132, 731.322
447.096, 729
503.929, 710.053
539.503, 697.951
558.611, 691.762
558.865, 691.679
562.929, 690.36
564.036, 690.348
567.84, 690.349
591.835, 690.364
623.213, 690.364
626.363, 690.364
694.207, 690.807
696.794, 690.824
748.23, 691.161
758.969, 691.241
840.146, 692
840.75, 692.006
878.605, 692.355
1002.59, 693.5
1031.66, 693.776
1031.69, 693.776
1031.85, 693.778
1056.47, 694
1104.1, 694.443
1146.52, 694.837
1211.99, 695.445
1271.75, 696
1271.77, 696
1289.59, 696.166
1484.09, 698.02
1487.03, 698.047
1488.81, 698.064
1546.16, 698.605
1550.33, 699.993
1550.34, 699.997
1664.79, 738.147
1685.08, 744.911
1685.14, 744.929
1685.15, 744.933
1685.16, 744.935
1685.16, 744.936
1685.18, 744.943
1685.18, 744.943
1688.75, 745.08

Low Permeable 
Earth Liner

Bottom Liner 
Critical 
Interface - 
Base and 
Sideslopes

LCS Granular 
Drainage Layer

Assigned to:
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Block Search Polyline

371.35, 747.924
386.046, 748.217
390.079, 746.872
398.881, 743.938
399.765, 743.643
406.945, 741.249
409.081, 740.537
417.36, 737.777
429.79, 733.633
437.541, 731.05
447.072, 727.872
513.038, 705.881
558.707, 690.597
562.754, 689.282
564.036, 689.269
567.392, 689.269
591.838, 689.285
626.364, 689.285
695.699, 689.738
697.255, 689.748
736.377, 690.004
748.109, 690.114
840.147, 690.975
877.73, 691.322
1002.59, 692.475
1030.76, 692.742
1031.85, 692.753
1033.44, 692.767
1033.47, 692.767
1056.47, 692.975
1104.66, 693.423
1147.07, 693.817
1212.44, 694.424
1487.03, 696.975
1532.11, 697.394
1546.04, 697.525
1546.33, 697.528
1550.35, 698.868
1653.04, 733.095
1688.76, 745.005
1695.56, 744.868
1703.46, 744.71
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1.9821.9821.9821.982

1 1W W

Method: Bishop simplified
Factor of Safety: 1.982
Axis Location: 1539.036, 1420.909
Left Slip Surface Endpoint: 1095.203, 890.336
Right Slip Surface Endpoint: 1697.195, 747.499

Zion Landfill Site 2 North Expansion: Section B-B' (East Side)
Complete Buildout / Global Liner Stability
NonCircular - Liner Block Search 
Long Term / Static Conditions 

Phi 
(deg)

Cohesion 
(psf)

Sat. Unit Weight (lbs/
ft3)

Unit Weight (lbs/
ft3)

ColorMaterial Name

34.30130.3121.5Final Cover Soils

21.90130.3121.5Final Cover Critical Interface

3007575Expansion Waste Fill

300130126LCS Granular Drainage Layer

14.945134.1128.2
Bottom Liner Critical Interface - Base and 

Sideslopes

34.30134.1128.2Low Permeable Earth Liner

14.31000137.8136.6Wadsworth Till

Safety Factor
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Slide Analysis Information

B-B_final_east_LT

Project Summary
File Name: B-B_final_east_LT.slmd
Slide Modeler Version: 9.006
Compute Time: 00h:05m:52.122s
Project Title: SLIDE - An Interactive Slope Stability Program
Date Created: 1/30/2020, 11:59:15 AM

General Settings
Units of Measurement: Imperial Units
Time Units: days
Permeability Units: feet/second
Data Output: Standard
Failure Direction: Left to Right

Analysis Options
Slices Type: Vertical

Analysis Methods Used
Bishop simplified
GLE/Morgenstern-Price with interslice force function 
(Half Sine)
Janbu corrected
Spencer

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes
Create Interslice boundaries at intersections with water 
tables and piezos:

Yes

Initial trial value of FS: 1
Steffensen Iteration: Yes

Groundwater Analysis



Groundwater Method: Water Surfaces
Pore Fluid Unit Weight [lbs/ft3]: 62.4
Use negative pore pressure cutoff: Yes
Maximum negative pore pressure [psf]: 0
Advanced Groundwater Method: None

Random Numbers
Pseudo-random Seed: 10116
Random Number Generation Method: Park and Miller v.3

Surface Options
Surface Type: Non-Circular Block Search
Number of Surfaces: 5000
Multiple Groups: Disabled
Pseudo-Random Surfaces: Enabled
Convex Surfaces Only: Disabled
Left Projection Angle (Start Angle) [deg]: 135
Left Projection Angle (End Angle) [deg]: 135
Right Projection Angle (Start Angle) [deg]: 45
Right Projection Angle (End Angle) [deg]: 45
Minimum Elevation: Not Defined
Minimum Depth: Not Defined
Minimum Area: Not Defined
Minimum Weight: Not Defined

Seismic Loading
Advanced seismic analysis: No
Staged pseudostatic analysis: No

Materials
Final Cover Soils

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 0
Friction Angle [deg] 34.3
Water Surface None
Ru Value 0
Final Cover Critical Interface
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Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 0
Friction Angle [deg] 21.9
Water Surface None
Ru Value 0
Expansion Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface None
Ru Value 0
LCS Granular Drainage Layer

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 126
Saturated Unit Weight [lbs/ft3] 130
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface Piezometric Line 1
Hu Value 1
Bottom Liner Critical Interface - Base and Sideslopes

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 45
Friction Angle [deg] 14.9
Water Surface Piezometric Line 1
Hu Value 1
Low Permeable Earth Liner

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 0
Friction Angle [deg] 34.3
Water Surface Piezometric Line 1
Hu Value 1
Wadsworth Till

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 136.6
Saturated Unit Weight [lbs/ft3] 137.8
Cohesion [psf] 1000
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Friction Angle [deg] 14.3
Water Surface Water Table
Hu Value 1

Global Minimums
Method: bishop simplified

FS 1.982430
Axis Location: 1539.036, 1420.909
Left Slip Surface Endpoint: 1095.203, 890.336
Right Slip Surface Endpoint: 1697.195, 747.499
Resisting Moment: 1.08928e+09 lb-ft
Driving Moment: 5.49466e+08 lb-ft
Total Slice Area: 51335.7 ft2
Surface Horizontal Width: 601.992 ft
Surface Average Height: 85.2765 ft

Method: janbu corrected

FS 2.007580
Axis Location: 1541.877, 1413.509
Left Slip Surface Endpoint: 1102.265, 889.630
Right Slip Surface Endpoint: 1697.213, 747.493
Resisting Horizontal Force: 1.39965e+06 lb
Driving Horizontal Force: 697182 lb
Total Slice Area: 50438.9 ft2
Surface Horizontal Width: 594.948 ft
Surface Average Height: 84.7787 ft

Method: spencer

FS 2.090860
Axis Location: 1523.579, 1461.617
Left Slip Surface Endpoint: 1056.470, 894.208
Right Slip Surface Endpoint: 1697.240, 747.484
Resisting Moment: 1.21774e+09 lb-ft
Driving Moment: 5.82411e+08 lb-ft
Resisting Horizontal Force: 1.44794e+06 lb
Driving Horizontal Force: 692509 lb
Total Slice Area: 53754.4 ft2
Surface Horizontal Width: 640.771 ft
Surface Average Height: 83.8903 ft

Method: gle/morgenstern-price

4/27

Tuesday, January 26, 2021B-B_final_east_LT



FS 2.105400
Axis Location: 1519.968, 1471.271
Left Slip Surface Endpoint: 1047.321, 895.123
Right Slip Surface Endpoint: 1697.299, 747.465
Resisting Moment: 1.26161e+09 lb-ft
Driving Moment: 5.99226e+08 lb-ft
Resisting Horizontal Force: 1.48271e+06 lb
Driving Horizontal Force: 704239 lb
Total Slice Area: 55243.5 ft2
Surface Horizontal Width: 649.978 ft
Surface Average Height: 84.993 ft

Global Minimum Coordinates
Method: bishop simplified

X Y
1095.2 890.336
1310.16 695.407
1495.16 696.975
1540.23 697.394
1546.09 697.527
1550.92 699.137
1658.72 735.067
1687.14 744.429
1697.19 747.499

Method: janbu corrected

X Y
1102.27 889.63
1313.29 695.325
1495.18 696.975
1539.64 697.389
1546.09 697.526
1551.55 699.346
1657.41 734.632
1690.06 745.35
1697.21 747.493

Method: spencer
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X Y
1056.47 894.208
1319.69 695.496
1500.72 697.026
1539.38 697.387
1542.87 697.483
1546.32 697.606
1552.13 699.383
1652.56 732.86
1690.28 745.432
1697.24 747.484

Method: gle/morgenstern-price

X Y
1047.32 895.123
1312.78 695.431
1495.04 696.973
1538.45 697.379
1546.09 697.526
1549.59 698.532
1652.65 732.89
1689.33 745.114
1697.3 747.465

Valid and Invalid Surfaces
Method: bishop simplified

Number of Valid Surfaces: 4745
Number of Invalid Surfaces: 260

Error Codes
Error Code -106 reported for 2 surfaces
Error Code -108 reported for 4 surfaces
Error Code -110 reported for 254 surfaces

Method: janbu corrected

Number of Valid Surfaces: 4746
Number of Invalid Surfaces: 259

Error Codes
Error Code -106 reported for 2 surfaces
Error Code -108 reported for 3 surfaces
Error Code -110 reported for 254 surfaces

Method: spencer
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Number of Valid Surfaces: 4279
Number of Invalid Surfaces: 725

Error Codes
Error Code -106 reported for 2 surfaces
Error Code -108 reported for 54 surfaces
Error Code -110 reported for 254 surfaces
Error Code -111 reported for 415 surfaces

Method: gle/morgenstern-price

Number of Valid Surfaces: 4136
Number of Invalid Surfaces: 869

Error Codes
Error Code -106 reported for 2 surfaces
Error Code -108 reported for 56 surfaces
Error Code -110 reported for 254 surfaces
Error Code -111 reported for 557 surfaces

Error Code Descriptions

The following errors were encountered during the computation:
-106 = Average slice width is less than 0.0001 * (maximum horizontal extent of soil region). This  
limitation is imposed to avoid numerical errors which may result from too many slices, or too 
small a slip region.
-108 = Total driving moment or total driving force < 0.1. This is to limit the calculation of  
extremely high safety factors if the driving force is very small (0.1 is an arbitrary number).
-110 = The water table or a piezoline does not span the slip region for a given slip surface,  
when Water Surfaces is specified as the method of pore pressure calculation. If this error occurs,  
check that the water table or piezoline(s) span the appropriate soil cells.
-111 = safety factor equation did not converge

Entity Information
Block Search - thin layers

Shared Entities

Type Coordinates (x,y)
1705.77, 744.739
1691.94, 749.191
1688.75, 750.234
1683.79, 751.475
1649.72, 759.997
1550.33, 784.49
1517.24, 792.645
1498.17, 797.461
1487.03, 800.244
1336.39, 837.906
1312.53, 843.912
1289.79, 849.649
1268.54, 855.013
1248.67, 860.028
1228.73, 865.012
1188.81, 874.99
1149.18, 884.939

7/27

Tuesday, January 26, 2021B-B_final_east_LT



1148.86, 884.971
1148.57, 885
1148.54, 885.012
1143.27, 885.539
1138.57, 886
1128.02, 887.055
1123.25, 887.539
1118.57, 888
1107.98, 889.059
1098.56, 890
1087.91, 891.065
1078.56, 892
1067.84, 893.072
1058.55, 894
1056.47, 894.208
1047.76, 895.079
1038.54, 896
1031.85, 896
1031.28, 896
1024.07, 896
1022.73, 896
1003.75, 894.103
1002.72, 894
1002.59, 893.986
983.533, 892.081
982.719, 892
963.529, 890.082
962.713, 890
943.526, 888.082
942.708, 888
923.523, 886.082
922.702, 886
913.109, 885.041
912.699, 885
912.114, 884.941
912.089, 884.939
877.133, 876.202
859.589, 871.816
841.214, 867.222
840.146, 866.956
822.141, 862.454
802.222, 857.474
781.387, 852.265
759.573, 846.811
736.709, 841.095
712.721, 835.098
685.108, 828.195
626.363, 813.508
564.036, 797.924
447.096, 768.701
412.275, 760
398.83, 756.64
397.597, 756.33
396.492, 756.054
395.41, 755.784
394.351, 755.519
393.315, 755.26
392.3, 755.007
391.307, 754.759

8/27

Tuesday, January 26, 2021B-B_final_east_LT



390.334, 754.516
390.102, 754.458
386.057, 753.446
369.041, 747.954
360.315, 745.046
360.041, 744.955
350.343, 744.956
350.039, 744.956
341.31, 747.867
341.038, 747.958
312.062, 748.539
311.035, 748.562
309.721, 749
307.672, 749.682
306.716, 750
300.91, 751.933
300.708, 752
300.446, 752.087
294.699, 754
294.195, 754.168
288.69, 756
288.155, 756.178
282.681, 758
282.067, 758.204
276.673, 760
275.984, 760.229
270.664, 762
267.902, 762.919
259.888, 762.906
256.257, 762.904
253.546, 762
252.468, 761.641
247.546, 760
246.36, 759.605
241.546, 758
236.819, 756.424
235.546, 756
230.819, 754.424
229.546, 754
228.273, 753.576
223.546, 752
222.273, 751.576
217.546, 750
212.017, 748.157
205.774, 746.076
205.581, 746.012
205.411, 745.955
205.123, 745.859
204.822, 745.759
204.532, 745.662
204.114, 745.523
202.582, 745.012
202.37, 744.941
201.485, 744.646
201.379, 744.611
200.794, 744.416
200.126, 744.193
200.07, 744.175
199.416, 743.957
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External Boundary

199.195, 743.883
197.758, 743.404
197.28, 743.245
196.972, 743.142
196.867, 743.107
195.97, 742.808
192.571, 741.675
180.393, 737.616
179.777, 737.41
179.104, 737.186
178.684, 737.046
177.683, 736.712
0, 735.281
0, 330
2300, 329.864
2300, 738.23
2246.57, 739.067
2243.38, 739.234
2237.66, 739.488
2236.06, 739.552
2228.45, 739.866
2227.6, 739.905
2224.96, 740
2223.17, 740.005
2222.91, 740.007
2220.2, 740.014
2219.67, 740.014
2212.87, 740.232
2205.39, 740.356
2197.23, 740.483
2193.85, 740.574
2186.16, 740.695
2184.12, 740.751
2173.86, 743.268
2159.21, 746.831
2152.58, 748.429
2136.66, 752.288
2133.09, 753.144
2130.67, 753.722
2128.9, 754.137
2118.44, 756.605
2115.88, 757.214
2112.57, 758
2110.94, 758.385
2109.47, 758.729
2106.6, 759.395
2105.52, 759.642
2103.96, 760
2102.2, 760.402
2101.25, 760.619
2095.2, 762
2092.07, 762.714
2091.21, 762.906
2090.82, 762.992
2090.04, 763.165
2089.21, 763.348
2087.8, 763.655
2086.22, 764
2081.11, 764
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2080.83, 764
2071.8, 762.725
2068.87, 762
2062.14, 760.334
2060.79, 760
2055.71, 758.743
2053.39, 758.173
2052.69, 758
2051.46, 757.69
2050.07, 757.348
2049.83, 757.288
2047.2, 756.637
2046.89, 756.56
2020.89, 750.238
2018.62, 749.686
2006.76, 746.88
2004.23, 746.282
1997.83, 744.822
1995.37, 744.264
1991.58, 743.44
1989.28, 742.939
1986.9, 742.454
1984.74, 742.012
1983.22, 741.722
1982.37, 741.56
1981.18, 741.335
1980.18, 741.16
1978.26, 740.826
1976.28, 740.516
1975.78, 740.438
1973.88, 740.177
1973.61, 740.14
1971.91, 739.942
1971.78, 739.934
1971.67, 739.928
1970.03, 739.874
1969.97, 739.872
1966.4, 739.837
1962.15, 739.979
1962.12, 739.978
1960.65, 739.995
1960.65, 739.995
1960.64, 739.995
1958.84, 739.961
1958.8, 739.962
1955.97, 739.894
1955.8, 739.899
1952.02, 739.831
1947.2, 739.799
1942.5, 739.789
1940.44, 740
1939.92, 740.009
1935.35, 740.008
1934.96, 740.008
1930.81, 740.006
1930.4, 740.007
1927.26, 740.005
1923.77, 740.001
1923.7, 740.001
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1923.26, 740
1923.21, 740
1920.59, 740.087
1917.66, 740.181
1916.72, 740.203
1915.68, 740.226
1898.08, 740.833
1892.28, 741.057
1847.51, 742
1841.58, 742.146
1841.29, 742.151
1840.84, 742.154
1840.05, 742.158
1838.74, 742.163
1826.34, 742.37
1814.92, 742.579
1800.98, 742.614
1792.37, 742.721
1787.88, 742.786
1779.33, 742.929
1773.39, 742.943
1773.36, 742.944
1769.62, 743.777
1768.75, 744
1768.54, 744.035
1766.72, 744.351
1766.68, 744.366
1766.61, 744.388
1766.59, 744.396
1766.25, 744.508
1766.18, 744.534
1766.15, 744.543
1766.11, 744.554
1766.11, 744.557
1765.72, 744.685
1765.58, 744.732
1765.48, 744.767
1765.46, 744.772
1765.43, 744.781
1765.41, 744.79
1765.39, 744.795
1765.38, 744.799
1765.36, 744.806
1765.35, 744.809
1765.3, 744.824
1765.3, 744.826
1765.29, 744.828
1765.27, 744.835
1765.27, 744.837
1765.25, 744.842
1765.24, 744.845
1765.23, 744.848
1763.77, 745.335
1760.89, 745.278
1733.77, 744.737
1728.36, 742.936
1724.77, 741.738
1718.76, 741.738
1714.77, 741.738
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1709.37, 743.539

Material Boundary

371.139, 747.994
371.35, 747.924
371.563, 747.853
384.979, 743.38
385.911, 743.07
390.102, 741.672
392.178, 740.98
393.625, 740.498
395.889, 739.743
404.687, 736.81
418.13, 732.329
426.507, 729.536
447.096, 722.672
507.505, 702.534
563.515, 683.862
563.605, 683.831
563.976, 683.705
564.036, 683.685
564.179, 683.637
564.311, 683.592
564.361, 683.575
564.491, 683.575
564.857, 683.576
586.189, 683.61
626.363, 684
698.374, 684.674
703.436, 684.721
840.146, 686
1002.59, 687.5
1031.85, 687.778
1056.47, 688
1070.79, 688.133
1076.9, 688.19
1113.49, 688.53
1198.73, 689.322
1487.03, 692
1546.99, 692.557
1550.33, 693.668
1688.75, 739.809
1696.74, 742.47
1703.25, 744.639
1703.64, 744.772
1703.65, 744.774
1703.66, 744.776
1703.67, 744.781
369.041, 747.954
369.564, 747.963
371.299, 747.998
378.927, 748.15
379.447, 748.16
386.057, 748.292
386.203, 748.286
389.631, 748.157
390.102, 748
402.215, 743.962
403.086, 743.672
410.125, 741.325
412.226, 740.625
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Material Boundary

420.368, 737.91
432.54, 733.852
440.132, 731.322
447.096, 729
503.929, 710.053
539.503, 697.951
558.611, 691.762
558.865, 691.679
562.929, 690.36
564.036, 690.348
567.84, 690.349
591.835, 690.364
623.213, 690.364
626.363, 690.364
694.207, 690.807
696.794, 690.824
748.23, 691.161
758.969, 691.241
840.146, 692
840.75, 692.006
878.605, 692.355
1002.59, 693.5
1031.66, 693.776
1031.69, 693.776
1031.85, 693.778
1056.47, 694
1104.1, 694.443
1146.52, 694.837
1211.99, 695.445
1271.75, 696
1271.77, 696
1289.59, 696.166
1484.09, 698.02
1487.03, 698.047
1488.81, 698.064
1546.16, 698.605
1550.33, 699.993
1550.34, 699.997
1664.79, 738.147
1685.08, 744.911
1685.14, 744.929
1685.15, 744.933
1685.16, 744.935
1685.16, 744.936
1685.18, 744.943
1685.18, 744.943
1688.75, 745.08
1695.33, 744.948
1695.56, 744.943
1695.85, 744.937
1703.67, 744.781
1705.77, 744.739
386.057, 748.292
387.636, 748.688
389.31, 749.106
390.102, 749.304
391.02, 749.533
392.766, 749.97
394.551, 750.415

14/27

Tuesday, January 26, 2021B-B_final_east_LT



Material Boundary

396.375, 750.871
398.239, 751.337
400.145, 751.813
402.095, 752.3
404.089, 752.798
406.128, 753.308
411.367, 754.619
447.096, 763.546
449.685, 764.193
564.036, 792.77
626.363, 808.356
792.922, 850
793.256, 850.084
800.923, 852
801.257, 852.084
808.924, 854
809.258, 854.084
816.925, 856
817.259, 856.084
824.926, 858
825.261, 858.084
832.927, 860
833.262, 860.084
840.146, 861.804
840.929, 862
841.263, 862.084
848.931, 864
849.265, 864.083
856.933, 866
857.267, 866.083
864.935, 868
865.269, 868.083
872.938, 870
873.27, 870.083
880.94, 872
881.272, 872.083
888.942, 874
889.273, 874.083
896.944, 876
897.274, 876.082
904.947, 878
905.275, 878.082
912.949, 880.002
913.77, 880.084
932.954, 882
933.767, 882.081
952.96, 884
953.77, 884.081
972.965, 886
973.774, 886.081
992.971, 888
993.788, 888.082
1002.59, 888.961
1012.97, 890
1015.9, 890
1031.85, 890.91
1032.05, 890.921
1048.3, 890
1056.47, 889.183
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1057.55, 889.075
1068.31, 888
1079.05, 886.926
1088.31, 886
1098.98, 884.933
1108.31, 884
1118.92, 882.939
1128.32, 882
1138.86, 880.946
1138.94, 880.946
1148.32, 880
1170.76, 874.561
1189.01, 870
1189.01, 870
1211.61, 864.353
1229.02, 860
1229.02, 860
1252.48, 854.135
1269.03, 850
1269.03, 850
1293.27, 843.94
1309.04, 840
1309.04, 840
1334.07, 833.743
1349.05, 830
1349.05, 830
1374.81, 823.56
1389.05, 820
1389.05, 820
1415.4, 813.414
1429.06, 810
1429.06, 810
1455.94, 803.282
1469.07, 800
1482.16, 796.729
1487.03, 795.51
1509.08, 790
1521.9, 786.796
1549.09, 780
1550.33, 779.69
1561.74, 776.837
1589.1, 770
1601.64, 766.866
1629.1, 760
1641.53, 756.892
1669.11, 749.997
1687.47, 745.402
1688.75, 745.08
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Material Boundary

386.057, 748.292
390.102, 746.943
398.905, 744.009
399.789, 743.714
406.969, 741.321
409.105, 740.609
417.384, 737.849
429.814, 733.705
437.565, 731.121
447.096, 727.943
513.062, 705.952
558.73, 690.668
562.767, 689.357
564.036, 689.344
567.392, 689.344
591.838, 689.36
626.363, 689.36
695.698, 689.813
697.254, 689.823
736.377, 690.079
748.109, 690.189
840.146, 691.05
877.729, 691.397
1002.59, 692.55
1030.76, 692.817
1031.85, 692.828
1033.44, 692.842
1033.47, 692.842
1056.47, 693.05
1104.66, 693.498
1147.07, 693.892
1212.44, 694.499
1487.03, 697.05
1532.11, 697.469
1546.04, 697.6
1546.32, 697.603
1550.33, 698.939
1653.01, 733.166
1688.75, 745.08
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Material Boundary

371.563, 747.853
386.035, 748.141
390.055, 746.801
398.858, 743.867
399.741, 743.572
406.921, 741.178
409.057, 740.466
417.336, 737.706
429.767, 733.562
437.517, 730.978
447.048, 727.801
513.014, 705.81
558.684, 690.525
562.742, 689.207
564.035, 689.194
567.392, 689.194
591.838, 689.21
626.364, 689.21
695.699, 689.663
697.255, 689.673
736.378, 689.929
748.11, 690.039
840.147, 690.9
877.73, 691.247
1002.59, 692.4
1030.76, 692.667
1031.85, 692.678
1033.44, 692.692
1033.47, 692.692
1056.47, 692.9
1104.66, 693.348
1147.07, 693.742
1212.44, 694.349
1487.04, 696.9
1532.11, 697.319
1546.04, 697.45
1546.34, 697.453
1550.38, 698.797
1653.06, 733.024
1688.78, 744.929
1695.55, 744.793
1703.25, 744.639
378.927, 748.15
386.841, 750.704
390.794, 751.693
391.025, 751.751
391.998, 751.994
392.991, 752.242
394.005, 752.495
395.042, 752.754
396.101, 753.019
397.183, 753.289
398.289, 753.566
399.521, 753.875
412.966, 757.235
447.787, 765.936
564.727, 795.159
627.055, 810.743
685.799, 825.43
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Material Boundary

713.413, 832.333
737.4, 838.33
760.264, 844.046
782.078, 849.5
802.913, 854.709
822.833, 859.689
840.838, 864.191
841.905, 864.458
860.28, 869.051
877.824, 873.437
912.579, 882.124
912.983, 882.164
913.393, 882.205
922.986, 883.164
923.806, 883.246
942.991, 885.164
943.81, 885.246
962.997, 887.164
963.813, 887.246
983.002, 889.164
983.816, 889.246
1002.87, 891.15
1003.01, 891.164
1004.04, 891.267
1022.87, 893.15
1024.07, 893.15
1031.28, 893.15
1031.85, 893.15
1038.4, 893.15
1047.48, 892.243
1056.19, 891.373
1058.27, 891.164
1067.55, 890.236
1078.27, 889.164
1087.62, 888.229
1098.28, 887.164
1107.69, 886.223
1118.28, 885.164
1122.97, 884.703
1127.74, 884.219
1138.29, 883.164
1142.99, 882.702
1147.94, 882.207
1147.97, 882.196
1148.58, 882.135
1148.69, 882.124
1188.12, 872.225
1228.04, 862.248
1247.98, 857.264
1267.84, 852.25
1289.09, 846.886
1311.83, 841.149
1335.69, 835.141
1486.34, 797.479
1497.47, 794.697
1516.55, 789.88
1549.65, 781.723
1649.04, 757.231
1683.09, 748.711
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1687.96, 747.493
1691.06, 746.481
1695.85, 744.937

Material Boundary

379.447, 748.16
386.882, 750.56
390.83, 751.547
391.061, 751.605
392.034, 751.848
393.027, 752.096
394.042, 752.35
395.078, 752.609
396.137, 752.873
397.22, 753.144
398.326, 753.42
399.558, 753.729
413.002, 757.089
447.823, 765.791
564.764, 795.013
627.091, 810.598
685.835, 825.284
713.449, 832.187
737.436, 838.184
760.301, 843.901
782.115, 849.354
802.949, 854.563
822.869, 859.544
840.874, 864.045
841.942, 864.312
860.317, 868.905
877.86, 873.291
912.605, 881.976
912.998, 882.015
913.408, 882.056
923, 883.015
923.821, 883.097
943.006, 885.015
943.825, 885.097
963.012, 887.015
963.828, 887.096
983.017, 889.015
983.831, 889.096
1002.88, 891.001
1003.02, 891.015
1004.05, 891.118
1022.87, 893
1024.07, 893
1031.28, 893
1031.85, 893
1038.39, 893
1047.46, 892.093
1056.17, 891.223
1058.26, 891.015
1067.54, 890.087
1078.26, 889.015
1087.61, 888.08
1098.26, 887.015
1107.68, 886.073
1118.27, 885.015
1122.95, 884.554
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1127.72, 884.07
1138.27, 883.015
1142.97, 882.553
1147.91, 882.06
1147.94, 882.048
1148.56, 881.986
1148.66, 881.976
1188.08, 872.08
1228, 862.102
1247.94, 857.118
1267.81, 852.104
1289.06, 846.74
1311.8, 841.003
1335.66, 834.996
1486.31, 797.334
1497.43, 794.552
1516.51, 789.734
1549.61, 781.577
1649, 757.085
1683.06, 748.565
1687.92, 747.349
1691.01, 746.338
1695.33, 744.948

Material Boundary
371.139, 747.994
371.299, 747.998

Scenario-based Entities

Type Coordinates (x,y) Static
-2.66e-14, 730.281
178.514, 731.719
180.265, 732.302
180.685, 732.443
181.358, 732.667
181.974, 732.872
194.152, 736.932
197.551, 738.064
198.448, 738.364
198.554, 738.399
198.861, 738.501
199.339, 738.661
200.776, 739.14
200.997, 739.213
201.651, 739.431
201.708, 739.45
202.375, 739.673
202.96, 739.868
203.066, 739.903
203.951, 740.198
204.163, 740.269
205.695, 740.779
206.113, 740.918
206.403, 741.015
206.704, 741.116
206.992, 741.211
207.162, 741.268
207.356, 741.333
213.598, 743.414
219.127, 745.257

Wadsworth Till

Assigned to:
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223.854, 746.832
225.127, 747.257
229.854, 748.832
231.127, 749.257
232.4, 749.681
237.127, 751.257
238.4, 751.681
243.127, 753.257
247.941, 754.861
249.127, 755.257
254.049, 756.897
255.127, 757.257
257.07, 757.904
259.897, 757.906
267.095, 757.918
269.085, 757.256
274.405, 755.485
275.094, 755.256
280.488, 753.46
281.102, 753.256
286.576, 751.434
287.111, 751.256
292.616, 749.424
293.12, 749.256
298.867, 747.343
299.129, 747.256
299.331, 747.189
305.137, 745.256
306.093, 744.938
308.139, 744.257
310.17, 743.58
311.956, 743.54
340.176, 742.974
349.223, 739.958
350.337, 739.956
360.847, 739.955
361.891, 740.301
370.6, 743.203
385.911, 743.07
390.102, 741.672
392.178, 740.98
393.625, 740.498
395.889, 739.743
404.687, 736.81
418.13, 732.329
426.507, 729.536
447.096, 722.672
507.505, 702.534
563.515, 683.862
563.605, 683.831
563.976, 683.705
564.036, 683.685
564.179, 683.637
564.311, 683.592
564.361, 683.575
564.491, 683.575
564.857, 683.576
586.189, 683.61
626.363, 684
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Water Table

698.374, 684.674
703.436, 684.721
840.146, 686
1002.59, 687.5
1031.85, 687.778
1056.47, 688
1070.79, 688.133
1076.9, 688.19
1113.49, 688.53
1198.73, 689.322
1487.03, 692
1546.99, 692.557
1550.33, 693.668
1688.75, 739.809
1689.03, 739.9
1704.21, 739.987
1707.78, 738.796
1713.96, 736.738
1718.76, 736.738
1725.58, 736.737
1729.95, 738.193
1734.63, 739.753
1760.99, 740.279
1763.01, 740.319
1763.65, 740.104
1763.66, 740.102
1763.67, 740.098
1763.68, 740.094
1763.69, 740.092
1763.71, 740.084
1763.72, 740.082
1763.72, 740.081
1763.77, 740.065
1763.78, 740.062
1763.8, 740.056
1763.81, 740.051
1763.83, 740.046
1763.85, 740.038
1763.88, 740.028
1763.89, 740.024
1764, 739.989
1764.14, 739.942
1764.53, 739.813
1764.53, 739.811
1764.57, 739.8
1764.59, 739.79
1764.67, 739.764
1765.01, 739.653
1765.03, 739.645
1765.1, 739.622
1765.5, 739.489
1767.7, 739.105
1767.72, 739.101
1768.46, 738.913
1772.79, 737.949
1773.36, 737.944
1779.28, 737.93
1787.81, 737.786
1792.3, 737.722
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1800.94, 737.614
1814.87, 737.579
1826.26, 737.371
1838.69, 737.163
1840.03, 737.158
1840.81, 737.155
1841.22, 737.151
1841.48, 737.147
1847.4, 737.001
1892.14, 736.059
1897.9, 735.837
1915.54, 735.228
1916.61, 735.205
1917.52, 735.183
1920.42, 735.09
1923.11, 735.001
1923.25, 735
1923.71, 735.001
1923.77, 735.001
1927.27, 735.005
1930.39, 735.007
1930.8, 735.006
1934.96, 735.008
1935.34, 735.008
1939.87, 735.009
1940.15, 735.004
1942.25, 734.789
1947.23, 734.799
1952.08, 734.831
1955.77, 734.898
1955.95, 734.892
1958.79, 734.961
1958.82, 734.96
1960.66, 734.994
1962.1, 734.978
1966.34, 734.837
1970.07, 734.872
1970.19, 734.876
1971.89, 734.933
1972.06, 734.942
1972.35, 734.958
1974.24, 735.179
1974.56, 735.224
1976.51, 735.491
1977.05, 735.576
1979.08, 735.893
1981.03, 736.234
1982.08, 736.415
1983.3, 736.648
1984.15, 736.81
1985.71, 737.106
1987.91, 737.555
1990.31, 738.046
1992.64, 738.554
1996.46, 739.383
1998.94, 739.947
2005.36, 741.412
2007.91, 742.015
2017.72, 744.335
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2019.79, 744.824
2022.07, 745.38
2048.08, 751.704
2048.4, 751.784
2051.03, 752.434
2051.27, 752.494
2052.67, 752.839
2053.9, 753.148
2054.59, 753.317
2056.91, 753.888
2061.99, 755.146
2063.34, 755.481
2070.07, 757.147
2072.75, 757.81
2081.18, 759
2085.68, 759
2086.73, 758.77
2088.14, 758.464
2088.96, 758.282
2089.74, 758.111
2090.12, 758.026
2090.97, 757.836
2094.09, 757.125
2100.14, 755.745
2101.08, 755.528
2102.84, 755.126
2104.41, 754.768
2105.48, 754.523
2108.33, 753.859
2109.8, 753.517
2111.42, 753.135
2114.73, 752.349
2117.29, 751.74
2127.76, 749.27
2129.51, 748.856
2131.93, 748.281
2135.49, 747.427
2151.4, 743.569
2158.03, 741.971
2172.67, 738.411
2183.45, 735.767
2186.05, 735.696
2193.75, 735.575
2197.12, 735.484
2205.31, 735.357
2212.75, 735.233
2219.59, 735.014
2220.19, 735.014
2222.89, 735.007
2223.15, 735.005
2224.86, 735
2227.4, 734.909
2228.23, 734.871
2235.86, 734.556
2237.44, 734.493
2243.14, 734.24
2246.4, 734.069
2300, 733.229
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Piezoline

386.057, 748.292
386.203, 748.286
389.631, 748.157
390.102, 748
402.215, 743.962
403.086, 743.672
410.125, 741.325
412.226, 740.625
420.368, 737.91
432.54, 733.852
440.132, 731.322
447.096, 729
503.929, 710.053
539.503, 697.951
558.611, 691.762
558.865, 691.679
562.929, 690.36
564.036, 690.348
567.84, 690.349
591.835, 690.364
623.213, 690.364
626.363, 690.364
694.207, 690.807
696.794, 690.824
748.23, 691.161
758.969, 691.241
840.146, 692
840.75, 692.006
878.605, 692.355
1002.59, 693.5
1031.66, 693.776
1031.69, 693.776
1031.85, 693.778
1056.47, 694
1104.1, 694.443
1146.52, 694.837
1211.99, 695.445
1271.75, 696
1271.77, 696
1289.59, 696.166
1484.09, 698.02
1487.03, 698.047
1488.81, 698.064
1546.16, 698.605
1550.33, 699.993
1550.34, 699.997
1664.79, 738.147
1685.08, 744.911
1685.14, 744.929
1685.15, 744.933
1685.16, 744.935
1685.16, 744.936
1685.18, 744.943
1685.18, 744.943
1688.75, 745.08

Low Permeable 
Earth Liner

Bottom Liner 
Critical 
Interface - 
Base and 
Sideslopes

LCS Granular 
Drainage Layer

Assigned to:
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Block Search Polyline

371.35, 747.924
386.046, 748.217
390.079, 746.872
398.881, 743.938
399.765, 743.643
406.945, 741.249
409.081, 740.537
417.36, 737.777
429.79, 733.633
437.541, 731.05
447.072, 727.872
513.038, 705.881
558.707, 690.597
562.754, 689.282
564.036, 689.269
567.392, 689.269
591.838, 689.285
626.364, 689.285
695.699, 689.738
697.255, 689.748
736.377, 690.004
748.109, 690.114
840.147, 690.975
877.73, 691.322
1002.59, 692.475
1030.76, 692.742
1031.85, 692.753
1033.44, 692.767
1033.47, 692.767
1056.47, 692.975
1104.66, 693.423
1147.07, 693.817
1212.44, 694.424
1487.03, 696.975
1532.11, 697.394
1546.04, 697.525
1546.33, 697.528
1550.35, 698.868
1653.04, 733.095
1688.76, 745.005
1695.56, 744.868
1703.46, 744.71
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SLOPE STABILITY 
SECTION B-B’ – HORIZONTAL EXPANSION (EAST SLOPE) 

GLOBAL LINER STABILITY ANALYSIS 

COMPLETE BUILD-OUT / FINAL LANDFORM 
CIRCULAR ANALYSIS OF WASTE AND FOUNDATION 

(ROTATIONAL SLOPE FAILURE) 



2.0422.0422.0422.042

1 1W W

Method: Janbu corrected
Factor of Safety: 2.042
Center: 1398.928, 1045.660
Radius: 445.913
Left Slip Surface Endpoint: 980.411, 891.769
Right Slip Surface Endpoint: 1725.430, 741.958

Zion Landfill Site 2 North Expansion: Section B-B' (East Side)
Complete Buildout / Global Stability
Circular - Grid Search 
Short Term / Seismic Conditions 

  0.0461

Phi 
(deg)

Cohesion 
(psf)

Sat. Unit 
Weight (lbs/ft3)

Unit Weight 
(lbs/ft3)

ColorMaterial Name

11.81465130.3121.5Final Cover Soils

21.90130.3121.5Final Cover Critical Interface

3307575Expansion Waste Fill

300130126LCS Granular Drainage Layer

14.945134.1128.2
Bottom Liner Critical Interface - 

Base and Sideslopes

11.81465134.1128.2Low Permeable Earth Liner

11.81465137.8136.6Wadsworth Till

Safety Factor
0.000
0.250
0.500
0.750
1.000
1.250
1.500
1.750
2.000
2.250
2.500
2.750
3.000
3.250
3.500
3.750
4.000
4.250
4.500
4.750
5.000
5.250
5.500
5.750
6.000+

1
6

0
0

1
4

0
0

1
2

0
0

1
0

0
0

8
0

0
6

0
0
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Slide Analysis Information

B-B_final_east_ST

Project Summary
File Name: B-B_final_east_ST.slmd
Slide Modeler Version: 9.006
Compute Time: 00h:00m:09.252s
Project Title: SLIDE - An Interactive Slope Stability Program
Date Created: 1/30/2020, 11:59:15 AM

General Settings
Units of Measurement: Imperial Units
Time Units: days
Permeability Units: feet/second
Data Output: Standard
Failure Direction: Left to Right

Analysis Options
Slices Type: Vertical

Analysis Methods Used
Bishop simplified
GLE/Morgenstern-Price with interslice force function 
(Half Sine)
Janbu corrected
Spencer

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes
Create Interslice boundaries at intersections with water 
tables and piezos:

Yes

Initial trial value of FS: 1
Steffensen Iteration: Yes

Groundwater Analysis



Groundwater Method: Water Surfaces
Pore Fluid Unit Weight [lbs/ft3]: 62.4
Use negative pore pressure cutoff: Yes
Maximum negative pore pressure [psf]: 0
Advanced Groundwater Method: None

Random Numbers
Pseudo-random Seed: 10116
Random Number Generation Method: Park and Miller v.3

Surface Options
Surface Type: Circular
Search Method: Grid Search
Radius Increment: 10
Composite Surfaces: Disabled
Reverse Curvature: Invalid Surfaces
Minimum Elevation: Not Defined
Minimum Depth [ft]: 6
Minimum Area: Not Defined
Minimum Weight: Not Defined

Seismic Loading
Advanced seismic analysis: No
Staged pseudostatic analysis: No
Seismic Load Coefficient (Horizontal): 0.0461

Materials
Final Cover Soils

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 1465
Friction Angle [deg] 11.8
Water Surface None
Ru Value 0
Final Cover Critical Interface

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
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Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 0
Friction Angle [deg] 21.9
Water Surface None
Ru Value 0
Expansion Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 33
Water Surface None
Ru Value 0
LCS Granular Drainage Layer

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 126
Saturated Unit Weight [lbs/ft3] 130
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface Piezometric Line 1
Hu Value 1
Bottom Liner Critical Interface - Base and Sideslopes

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 45
Friction Angle [deg] 14.9
Water Surface Piezometric Line 1
Hu Value 1
Low Permeable Earth Liner

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 1465
Friction Angle [deg] 11.8
Water Surface Piezometric Line 1
Hu Value 1
Wadsworth Till

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 136.6
Saturated Unit Weight [lbs/ft3] 137.8
Cohesion [psf] 1465
Friction Angle [deg] 11.8
Water Surface Water Table
Hu Value 1
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Global Minimums
Method: bishop simplified

FS 2.184350
Center: 1471.936, 1224.256
Radius: 636.197
Left Slip Surface Endpoint: 932.500, 886.980
Right Slip Surface Endpoint: 1885.935, 741.191
Resisting Moment: 2.93398e+09 lb-ft
Driving Moment: 1.34318e+09 lb-ft
Total Slice Area: 152552 ft2
Surface Horizontal Width: 953.435 ft
Surface Average Height: 160.002 ft

Method: janbu corrected

FS 2.041600
Center: 1398.928, 1045.660
Radius: 445.913
Left Slip Surface Endpoint: 980.411, 891.769
Right Slip Surface Endpoint: 1725.430, 741.958
Resisting Horizontal Force: 3.52703e+06 lb
Driving Horizontal Force: 1.72759e+06 lb
Total Slice Area: 124354 ft2
Surface Horizontal Width: 745.019 ft
Surface Average Height: 166.913 ft

Method: spencer

FS 2.158890
Center: 1447.600, 1188.537
Radius: 566.686
Left Slip Surface Endpoint: 965.740, 890.303
Right Slip Surface Endpoint: 1797.352, 742.659
Resisting Moment: 2.13041e+09 lb-ft
Driving Moment: 9.86809e+08 lb-ft
Resisting Horizontal Force: 3.36456e+06 lb
Driving Horizontal Force: 1.55847e+06 lb
Total Slice Area: 116844 ft2
Surface Horizontal Width: 831.613 ft
Surface Average Height: 140.503 ft

Method: gle/morgenstern-price
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FS 2.161150
Center: 1447.600, 1188.537
Radius: 566.686
Left Slip Surface Endpoint: 965.740, 890.303
Right Slip Surface Endpoint: 1797.352, 742.659
Resisting Moment: 2.13265e+09 lb-ft
Driving Moment: 9.86809e+08 lb-ft
Resisting Horizontal Force: 3.36756e+06 lb
Driving Horizontal Force: 1.55822e+06 lb
Total Slice Area: 116844 ft2
Surface Horizontal Width: 831.613 ft
Surface Average Height: 140.503 ft

Valid and Invalid Surfaces
Method: bishop simplified

Number of Valid Surfaces: 4466
Number of Invalid Surfaces: 286

Error Codes
Error Code -103 reported for 16 surfaces
Error Code -110 reported for 101 surfaces
Error Code -112 reported for 164 surfaces
Error Code -115 reported for 5 surfaces

Method: janbu corrected

Number of Valid Surfaces: 4490
Number of Invalid Surfaces: 262

Error Codes
Error Code -103 reported for 16 surfaces
Error Code -108 reported for 2 surfaces
Error Code -110 reported for 101 surfaces
Error Code -112 reported for 138 surfaces
Error Code -115 reported for 5 surfaces

Method: spencer

Number of Valid Surfaces: 4453
Number of Invalid Surfaces: 299

Error Codes
Error Code -103 reported for 16 surfaces
Error Code -108 reported for 2 surfaces
Error Code -110 reported for 101 surfaces
Error Code -112 reported for 175 surfaces
Error Code -115 reported for 5 surfaces

Method: gle/morgenstern-price
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Number of Valid Surfaces: 4456
Number of Invalid Surfaces: 296

Error Codes
Error Code -103 reported for 16 surfaces
Error Code -108 reported for 2 surfaces
Error Code -110 reported for 101 surfaces
Error Code -112 reported for 172 surfaces
Error Code -115 reported for 5 surfaces

Error Code Descriptions

The following errors were encountered during the computation:
-103 = Two surface / slope intersections, but one or more surface / nonslope external polygon  
intersections lie between them. This usually occurs when the slip surface extends past the  
bottom of the soil region, but may also occur on a benched slope model with two sets of Slope  
Limits.
-108 = Total driving moment or total driving force < 0.1. This is to limit the calculation of  
extremely high safety factors if the driving force is very small (0.1 is an arbitrary number).
-110 = The water table or a piezoline does not span the slip region for a given slip surface,  
when Water Surfaces is specified as the method of pore pressure calculation. If this error occurs,  
check that the water table or piezoline(s) span the appropriate soil cells.
-112 = The coefficient M-Alpha = cos(alpha)(1+tan(alpha)tan(phi)/F) < 0.2 for the final iteration  
of the safety factor calculation. This screens out some slip surfaces which may not be valid in  
the context of the analysis, in particular, deep seated slip surfaces with many high negative base  
angle slices in the passive zone.
-115 = Surface too shallow, below the minimum depth.

Entity Information
Circ - Thin Layers

Shared Entities

Type Coordinates (x,y)
1705.77, 744.739
1691.94, 749.191
1688.75, 750.234
1683.79, 751.475
1649.72, 759.997
1550.33, 784.49
1517.24, 792.645
1498.17, 797.461
1487.03, 800.244
1336.39, 837.906
1312.53, 843.912
1289.79, 849.649
1268.54, 855.013
1248.67, 860.028
1228.73, 865.012
1188.81, 874.99
1149.18, 884.939
1148.86, 884.971
1148.57, 885
1148.54, 885.012
1143.27, 885.539
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1138.57, 886
1128.02, 887.055
1123.25, 887.539
1118.57, 888
1107.98, 889.059
1098.56, 890
1087.91, 891.065
1078.56, 892
1067.84, 893.072
1058.55, 894
1056.47, 894.208
1047.76, 895.079
1038.54, 896
1031.85, 896
1031.28, 896
1024.07, 896
1022.73, 896
1003.75, 894.103
1002.72, 894
1002.59, 893.986
983.533, 892.081
982.719, 892
963.529, 890.082
962.713, 890
943.526, 888.082
942.708, 888
923.523, 886.082
922.702, 886
913.109, 885.041
912.699, 885
912.114, 884.941
912.089, 884.939
877.133, 876.202
859.589, 871.816
841.214, 867.222
840.146, 866.956
822.141, 862.454
802.222, 857.474
781.387, 852.265
759.573, 846.811
736.709, 841.095
712.721, 835.098
685.108, 828.195
626.363, 813.508
564.036, 797.924
447.096, 768.701
412.275, 760
398.83, 756.64
397.597, 756.33
396.492, 756.054
395.41, 755.784
394.351, 755.519
393.315, 755.26
392.3, 755.007
391.307, 754.759
390.334, 754.516
390.102, 754.458
386.057, 753.446
369.041, 747.954
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360.315, 745.046
360.041, 744.955
350.343, 744.956
350.039, 744.956
341.31, 747.867
341.038, 747.958
312.062, 748.539
311.035, 748.562
309.721, 749
307.672, 749.682
306.716, 750
300.91, 751.933
300.708, 752
300.446, 752.087
294.699, 754
294.195, 754.168
288.69, 756
288.155, 756.178
282.681, 758
282.067, 758.204
276.673, 760
275.984, 760.229
270.664, 762
267.902, 762.919
259.888, 762.906
256.257, 762.904
253.546, 762
252.468, 761.641
247.546, 760
246.36, 759.605
241.546, 758
236.819, 756.424
235.546, 756
230.819, 754.424
229.546, 754
228.273, 753.576
223.546, 752
222.273, 751.576
217.546, 750
212.017, 748.157
205.774, 746.076
205.581, 746.012
205.411, 745.955
205.123, 745.859
204.822, 745.759
204.532, 745.662
204.114, 745.523
202.582, 745.012
202.37, 744.941
201.485, 744.646
201.379, 744.611
200.794, 744.416
200.126, 744.193
200.07, 744.175
199.416, 743.957
199.195, 743.883
197.758, 743.404
197.28, 743.245
196.972, 743.142
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External Boundary

196.867, 743.107
195.97, 742.808
192.571, 741.675
180.393, 737.616
179.777, 737.41
179.104, 737.186
178.684, 737.046
177.683, 736.712
0, 735.281
0, 330
2300, 329.864
2300, 738.23
2246.57, 739.067
2243.38, 739.234
2237.66, 739.488
2236.06, 739.552
2228.45, 739.866
2227.6, 739.905
2224.96, 740
2223.17, 740.005
2222.91, 740.007
2220.2, 740.014
2219.67, 740.014
2212.87, 740.232
2205.39, 740.356
2197.23, 740.483
2193.85, 740.574
2186.16, 740.695
2184.12, 740.751
2173.86, 743.268
2159.21, 746.831
2152.58, 748.429
2136.66, 752.288
2133.09, 753.144
2130.67, 753.722
2128.9, 754.137
2118.44, 756.605
2115.88, 757.214
2112.57, 758
2110.94, 758.385
2109.47, 758.729
2106.6, 759.395
2105.52, 759.642
2103.96, 760
2102.2, 760.402
2101.25, 760.619
2095.2, 762
2092.07, 762.714
2091.21, 762.906
2090.82, 762.992
2090.04, 763.165
2089.21, 763.348
2087.8, 763.655
2086.22, 764
2081.11, 764
2080.83, 764
2071.8, 762.725
2068.87, 762
2062.14, 760.334
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2060.79, 760
2055.71, 758.743
2053.39, 758.173
2052.69, 758
2051.46, 757.69
2050.07, 757.348
2049.83, 757.288
2047.2, 756.637
2046.89, 756.56
2020.89, 750.238
2018.62, 749.686
2006.76, 746.88
2004.23, 746.282
1997.83, 744.822
1995.37, 744.264
1991.58, 743.44
1989.28, 742.939
1986.9, 742.454
1984.74, 742.012
1983.22, 741.722
1982.37, 741.56
1981.18, 741.335
1980.18, 741.16
1978.26, 740.826
1976.28, 740.516
1975.78, 740.438
1973.88, 740.177
1973.61, 740.14
1971.91, 739.942
1971.78, 739.934
1971.67, 739.928
1970.03, 739.874
1969.97, 739.872
1966.4, 739.837
1962.15, 739.979
1962.12, 739.978
1960.65, 739.995
1960.65, 739.995
1960.64, 739.995
1958.84, 739.961
1958.8, 739.962
1955.97, 739.894
1955.8, 739.899
1952.02, 739.831
1947.2, 739.799
1942.5, 739.789
1940.44, 740
1939.92, 740.009
1935.35, 740.008
1934.96, 740.008
1930.81, 740.006
1930.4, 740.007
1927.26, 740.005
1923.77, 740.001
1923.7, 740.001
1923.26, 740
1923.21, 740
1920.59, 740.087
1917.66, 740.181
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1916.72, 740.203
1915.68, 740.226
1898.08, 740.833
1892.28, 741.057
1847.51, 742
1841.58, 742.146
1841.29, 742.151
1840.84, 742.154
1840.05, 742.158
1838.74, 742.163
1826.34, 742.37
1814.92, 742.579
1800.98, 742.614
1792.37, 742.721
1787.88, 742.786
1779.33, 742.929
1773.39, 742.943
1773.36, 742.944
1769.62, 743.777
1768.75, 744
1768.54, 744.035
1766.72, 744.351
1766.68, 744.366
1766.61, 744.388
1766.59, 744.396
1766.25, 744.508
1766.18, 744.534
1766.15, 744.543
1766.11, 744.554
1766.11, 744.557
1765.72, 744.685
1765.58, 744.732
1765.48, 744.767
1765.46, 744.772
1765.43, 744.781
1765.41, 744.79
1765.39, 744.795
1765.38, 744.799
1765.36, 744.806
1765.35, 744.809
1765.3, 744.824
1765.3, 744.826
1765.29, 744.828
1765.27, 744.835
1765.27, 744.837
1765.25, 744.842
1765.24, 744.845
1765.23, 744.848
1763.77, 745.335
1760.89, 745.278
1733.77, 744.737
1728.36, 742.936
1724.77, 741.738
1718.76, 741.738
1714.77, 741.738
1709.37, 743.539
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Material Boundary

371.139, 747.994
371.35, 747.924
371.563, 747.853
384.979, 743.38
385.911, 743.07
390.102, 741.672
392.178, 740.98
393.625, 740.498
395.889, 739.743
404.687, 736.81
418.13, 732.329
426.507, 729.536
447.096, 722.672
507.505, 702.534
563.515, 683.862
563.605, 683.831
563.976, 683.705
564.036, 683.685
564.179, 683.637
564.311, 683.592
564.361, 683.575
564.491, 683.575
564.857, 683.576
586.189, 683.61
626.363, 684
698.374, 684.674
703.436, 684.721
840.146, 686
1002.59, 687.5
1031.85, 687.778
1056.47, 688
1070.79, 688.133
1076.9, 688.19
1113.49, 688.53
1198.73, 689.322
1487.03, 692
1546.99, 692.557
1550.33, 693.668
1688.75, 739.809
1696.74, 742.47
1703.25, 744.639
1703.64, 744.772
1703.65, 744.774
1703.66, 744.776
1703.67, 744.781
369.041, 747.954
369.564, 747.963
371.299, 747.998
378.927, 748.15
379.447, 748.16
386.057, 748.292
386.203, 748.286
389.631, 748.157
390.102, 748
402.215, 743.962
403.086, 743.672
410.125, 741.325
412.226, 740.625
420.368, 737.91
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Material Boundary

432.54, 733.852
440.132, 731.322
447.096, 729
503.929, 710.053
539.503, 697.951
558.611, 691.762
558.865, 691.679
562.929, 690.36
564.036, 690.348
567.84, 690.349
591.835, 690.364
623.213, 690.364
626.363, 690.364
694.207, 690.807
696.794, 690.824
748.23, 691.161
758.969, 691.241
840.146, 692
840.75, 692.006
878.605, 692.355
1002.59, 693.5
1031.66, 693.776
1031.69, 693.776
1031.85, 693.778
1056.47, 694
1104.1, 694.443
1146.52, 694.837
1211.99, 695.445
1271.75, 696
1271.77, 696
1289.59, 696.166
1484.09, 698.02
1487.03, 698.047
1488.81, 698.064
1546.16, 698.605
1550.33, 699.993
1550.34, 699.997
1664.79, 738.147
1685.08, 744.911
1685.14, 744.929
1685.15, 744.933
1685.16, 744.935
1685.16, 744.936
1685.18, 744.943
1685.18, 744.943
1688.75, 745.08
1695.33, 744.948
1695.56, 744.943
1695.85, 744.937
1703.67, 744.781
1705.77, 744.739
386.057, 748.292
387.636, 748.688
389.31, 749.106
390.102, 749.304
391.02, 749.533
392.766, 749.97
394.551, 750.415
396.375, 750.871
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Material Boundary

398.239, 751.337
400.145, 751.813
402.095, 752.3
404.089, 752.798
406.128, 753.308
411.367, 754.619
447.096, 763.546
449.685, 764.193
564.036, 792.77
626.363, 808.356
792.922, 850
793.256, 850.084
800.923, 852
801.257, 852.084
808.924, 854
809.258, 854.084
816.925, 856
817.259, 856.084
824.926, 858
825.261, 858.084
832.927, 860
833.262, 860.084
840.146, 861.804
840.929, 862
841.263, 862.084
848.931, 864
849.265, 864.083
856.933, 866
857.267, 866.083
864.935, 868
865.269, 868.083
872.938, 870
873.27, 870.083
880.94, 872
881.272, 872.083
888.942, 874
889.273, 874.083
896.944, 876
897.274, 876.082
904.947, 878
905.275, 878.082
912.949, 880.002
913.77, 880.084
932.954, 882
933.767, 882.081
952.96, 884
953.77, 884.081
972.965, 886
973.774, 886.081
992.971, 888
993.788, 888.082
1002.59, 888.961
1012.97, 890
1015.9, 890
1031.85, 890.91
1032.05, 890.921
1048.3, 890
1056.47, 889.183
1057.55, 889.075
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1068.31, 888
1079.05, 886.926
1088.31, 886
1098.98, 884.933
1108.31, 884
1118.92, 882.939
1128.32, 882
1138.86, 880.946
1138.94, 880.946
1148.32, 880
1170.76, 874.561
1189.01, 870
1189.01, 870
1211.61, 864.353
1229.02, 860
1229.02, 860
1252.48, 854.135
1269.03, 850
1269.03, 850
1293.27, 843.94
1309.04, 840
1309.04, 840
1334.07, 833.743
1349.05, 830
1349.05, 830
1374.81, 823.56
1389.05, 820
1389.05, 820
1415.4, 813.414
1429.06, 810
1429.06, 810
1455.94, 803.282
1469.07, 800
1482.16, 796.729
1487.03, 795.51
1509.08, 790
1521.9, 786.796
1549.09, 780
1550.33, 779.69
1561.74, 776.837
1589.1, 770
1601.64, 766.866
1629.1, 760
1641.53, 756.892
1669.11, 749.997
1687.47, 745.402
1688.75, 745.08
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Material Boundary

386.057, 748.292
390.102, 746.943
398.905, 744.009
399.789, 743.714
406.969, 741.321
409.105, 740.609
417.384, 737.849
429.814, 733.705
437.565, 731.121
447.096, 727.943
513.062, 705.952
558.73, 690.668
562.767, 689.357
564.036, 689.344
567.392, 689.344
591.838, 689.36
626.363, 689.36
695.698, 689.813
697.254, 689.823
736.377, 690.079
748.109, 690.189
840.146, 691.05
877.729, 691.397
1002.59, 692.55
1030.76, 692.817
1031.85, 692.828
1033.44, 692.842
1033.47, 692.842
1056.47, 693.05
1104.66, 693.498
1147.07, 693.892
1212.44, 694.499
1487.03, 697.05
1532.11, 697.469
1546.04, 697.6
1546.32, 697.603
1550.33, 698.939
1653.01, 733.166
1688.75, 745.08
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Material Boundary

371.563, 747.853
386.035, 748.141
390.055, 746.801
398.858, 743.867
399.741, 743.572
406.921, 741.178
409.057, 740.466
417.336, 737.706
429.767, 733.562
437.517, 730.978
447.048, 727.801
513.014, 705.81
558.684, 690.525
562.742, 689.207
564.035, 689.194
567.392, 689.194
591.838, 689.21
626.364, 689.21
695.699, 689.663
697.255, 689.673
736.378, 689.929
748.11, 690.039
840.147, 690.9
877.73, 691.247
1002.59, 692.4
1030.76, 692.667
1031.85, 692.678
1033.44, 692.692
1033.47, 692.692
1056.47, 692.9
1104.66, 693.348
1147.07, 693.742
1212.44, 694.349
1487.04, 696.9
1532.11, 697.319
1546.04, 697.45
1546.34, 697.453
1550.38, 698.797
1653.06, 733.024
1688.78, 744.929
1695.55, 744.793
1703.25, 744.639
378.927, 748.15
386.841, 750.704
390.794, 751.693
391.025, 751.751
391.998, 751.994
392.991, 752.242
394.005, 752.495
395.042, 752.754
396.101, 753.019
397.183, 753.289
398.289, 753.566
399.521, 753.875
412.966, 757.235
447.787, 765.936
564.727, 795.159
627.055, 810.743
685.799, 825.43
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Material Boundary

713.413, 832.333
737.4, 838.33
760.264, 844.046
782.078, 849.5
802.913, 854.709
822.833, 859.689
840.838, 864.191
841.905, 864.458
860.28, 869.051
877.824, 873.437
912.579, 882.124
912.983, 882.164
913.393, 882.205
922.986, 883.164
923.806, 883.246
942.991, 885.164
943.81, 885.246
962.997, 887.164
963.813, 887.246
983.002, 889.164
983.816, 889.246
1002.87, 891.15
1003.01, 891.164
1004.04, 891.267
1022.87, 893.15
1024.07, 893.15
1031.28, 893.15
1031.85, 893.15
1038.4, 893.15
1047.48, 892.243
1056.19, 891.373
1058.27, 891.164
1067.55, 890.236
1078.27, 889.164
1087.62, 888.229
1098.28, 887.164
1107.69, 886.223
1118.28, 885.164
1122.97, 884.703
1127.74, 884.219
1138.29, 883.164
1142.99, 882.702
1147.94, 882.207
1147.97, 882.196
1148.58, 882.135
1148.69, 882.124
1188.12, 872.225
1228.04, 862.248
1247.98, 857.264
1267.84, 852.25
1289.09, 846.886
1311.83, 841.149
1335.69, 835.141
1486.34, 797.479
1497.47, 794.697
1516.55, 789.88
1549.65, 781.723
1649.04, 757.231
1683.09, 748.711
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1687.96, 747.493
1691.06, 746.481
1695.85, 744.937

Material Boundary

379.447, 748.16
386.882, 750.56
390.83, 751.547
391.061, 751.605
392.034, 751.848
393.027, 752.096
394.042, 752.35
395.078, 752.609
396.137, 752.873
397.22, 753.144
398.326, 753.42
399.558, 753.729
413.002, 757.089
447.823, 765.791
564.764, 795.013
627.091, 810.598
685.835, 825.284
713.449, 832.187
737.436, 838.184
760.301, 843.901
782.115, 849.354
802.949, 854.563
822.869, 859.544
840.874, 864.045
841.942, 864.312
860.317, 868.905
877.86, 873.291
912.605, 881.976
912.998, 882.015
913.408, 882.056
923, 883.015
923.821, 883.097
943.006, 885.015
943.825, 885.097
963.012, 887.015
963.828, 887.096
983.017, 889.015
983.831, 889.096
1002.88, 891.001
1003.02, 891.015
1004.05, 891.118
1022.87, 893
1024.07, 893
1031.28, 893
1031.85, 893
1038.39, 893
1047.46, 892.093
1056.17, 891.223
1058.26, 891.015
1067.54, 890.087
1078.26, 889.015
1087.61, 888.08
1098.26, 887.015
1107.68, 886.073
1118.27, 885.015
1122.95, 884.554
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1127.72, 884.07
1138.27, 883.015
1142.97, 882.553
1147.91, 882.06
1147.94, 882.048
1148.56, 881.986
1148.66, 881.976
1188.08, 872.08
1228, 862.102
1247.94, 857.118
1267.81, 852.104
1289.06, 846.74
1311.8, 841.003
1335.66, 834.996
1486.31, 797.334
1497.43, 794.552
1516.51, 789.734
1549.61, 781.577
1649, 757.085
1683.06, 748.565
1687.92, 747.349
1691.01, 746.338
1695.33, 744.948

Material Boundary
371.139, 747.994
371.299, 747.998

Scenario-based Entities

Type Coordinates (x,y) Seismic
-2.66e-14, 730.281
178.514, 731.719
180.265, 732.302
180.685, 732.443
181.358, 732.667
181.974, 732.872
194.152, 736.932
197.551, 738.064
198.448, 738.364
198.554, 738.399
198.861, 738.501
199.339, 738.661
200.776, 739.14
200.997, 739.213
201.651, 739.431
201.708, 739.45
202.375, 739.673
202.96, 739.868
203.066, 739.903
203.951, 740.198
204.163, 740.269
205.695, 740.779
206.113, 740.918
206.403, 741.015
206.704, 741.116
206.992, 741.211
207.162, 741.268
207.356, 741.333
213.598, 743.414
219.127, 745.257

Wadsworth Till

Assigned to:
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223.854, 746.832
225.127, 747.257
229.854, 748.832
231.127, 749.257
232.4, 749.681
237.127, 751.257
238.4, 751.681
243.127, 753.257
247.941, 754.861
249.127, 755.257
254.049, 756.897
255.127, 757.257
257.07, 757.904
259.897, 757.906
267.095, 757.918
269.085, 757.256
274.405, 755.485
275.094, 755.256
280.488, 753.46
281.102, 753.256
286.576, 751.434
287.111, 751.256
292.616, 749.424
293.12, 749.256
298.867, 747.343
299.129, 747.256
299.331, 747.189
305.137, 745.256
306.093, 744.938
308.139, 744.257
310.17, 743.58
311.956, 743.54
340.176, 742.974
349.223, 739.958
350.337, 739.956
360.847, 739.955
361.891, 740.301
370.6, 743.203
385.911, 743.07
390.102, 741.672
392.178, 740.98
393.625, 740.498
395.889, 739.743
404.687, 736.81
418.13, 732.329
426.507, 729.536
447.096, 722.672
507.505, 702.534
563.515, 683.862
563.605, 683.831
563.976, 683.705
564.036, 683.685
564.179, 683.637
564.311, 683.592
564.361, 683.575
564.491, 683.575
564.857, 683.576
586.189, 683.61
626.363, 684
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Water Table

698.374, 684.674
703.436, 684.721
840.146, 686
1002.59, 687.5
1031.85, 687.778
1056.47, 688
1070.79, 688.133
1076.9, 688.19
1113.49, 688.53
1198.73, 689.322
1487.03, 692
1546.99, 692.557
1550.33, 693.668
1688.75, 739.809
1689.03, 739.9
1704.21, 739.987
1707.78, 738.796
1713.96, 736.738
1718.76, 736.738
1725.58, 736.737
1729.95, 738.193
1734.63, 739.753
1760.99, 740.279
1763.01, 740.319
1763.65, 740.104
1763.66, 740.102
1763.67, 740.098
1763.68, 740.094
1763.69, 740.092
1763.71, 740.084
1763.72, 740.082
1763.72, 740.081
1763.77, 740.065
1763.78, 740.062
1763.8, 740.056
1763.81, 740.051
1763.83, 740.046
1763.85, 740.038
1763.88, 740.028
1763.89, 740.024
1764, 739.989
1764.14, 739.942
1764.53, 739.813
1764.53, 739.811
1764.57, 739.8
1764.59, 739.79
1764.67, 739.764
1765.01, 739.653
1765.03, 739.645
1765.1, 739.622
1765.5, 739.489
1767.7, 739.105
1767.72, 739.101
1768.46, 738.913
1772.79, 737.949
1773.36, 737.944
1779.28, 737.93
1787.81, 737.786
1792.3, 737.722
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1800.94, 737.614
1814.87, 737.579
1826.26, 737.371
1838.69, 737.163
1840.03, 737.158
1840.81, 737.155
1841.22, 737.151
1841.48, 737.147
1847.4, 737.001
1892.14, 736.059
1897.9, 735.837
1915.54, 735.228
1916.61, 735.205
1917.52, 735.183
1920.42, 735.09
1923.11, 735.001
1923.25, 735
1923.71, 735.001
1923.77, 735.001
1927.27, 735.005
1930.39, 735.007
1930.8, 735.006
1934.96, 735.008
1935.34, 735.008
1939.87, 735.009
1940.15, 735.004
1942.25, 734.789
1947.23, 734.799
1952.08, 734.831
1955.77, 734.898
1955.95, 734.892
1958.79, 734.961
1958.82, 734.96
1960.66, 734.994
1962.1, 734.978
1966.34, 734.837
1970.07, 734.872
1970.19, 734.876
1971.89, 734.933
1972.06, 734.942
1972.35, 734.958
1974.24, 735.179
1974.56, 735.224
1976.51, 735.491
1977.05, 735.576
1979.08, 735.893
1981.03, 736.234
1982.08, 736.415
1983.3, 736.648
1984.15, 736.81
1985.71, 737.106
1987.91, 737.555
1990.31, 738.046
1992.64, 738.554
1996.46, 739.383
1998.94, 739.947
2005.36, 741.412
2007.91, 742.015
2017.72, 744.335
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2019.79, 744.824
2022.07, 745.38
2048.08, 751.704
2048.4, 751.784
2051.03, 752.434
2051.27, 752.494
2052.67, 752.839
2053.9, 753.148
2054.59, 753.317
2056.91, 753.888
2061.99, 755.146
2063.34, 755.481
2070.07, 757.147
2072.75, 757.81
2081.18, 759
2085.68, 759
2086.73, 758.77
2088.14, 758.464
2088.96, 758.282
2089.74, 758.111
2090.12, 758.026
2090.97, 757.836
2094.09, 757.125
2100.14, 755.745
2101.08, 755.528
2102.84, 755.126
2104.41, 754.768
2105.48, 754.523
2108.33, 753.859
2109.8, 753.517
2111.42, 753.135
2114.73, 752.349
2117.29, 751.74
2127.76, 749.27
2129.51, 748.856
2131.93, 748.281
2135.49, 747.427
2151.4, 743.569
2158.03, 741.971
2172.67, 738.411
2183.45, 735.767
2186.05, 735.696
2193.75, 735.575
2197.12, 735.484
2205.31, 735.357
2212.75, 735.233
2219.59, 735.014
2220.19, 735.014
2222.89, 735.007
2223.15, 735.005
2224.86, 735
2227.4, 734.909
2228.23, 734.871
2235.86, 734.556
2237.44, 734.493
2243.14, 734.24
2246.4, 734.069
2300, 733.229
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Piezoline

386.057, 748.292
386.203, 748.286
389.631, 748.157
390.102, 748
402.215, 743.962
403.086, 743.672
410.125, 741.325
412.226, 740.625
420.368, 737.91
432.54, 733.852
440.132, 731.322
447.096, 729
503.929, 710.053
539.503, 697.951
558.611, 691.762
558.865, 691.679
562.929, 690.36
564.036, 690.348
567.84, 690.349
591.835, 690.364
623.213, 690.364
626.363, 690.364
694.207, 690.807
696.794, 690.824
748.23, 691.161
758.969, 691.241
840.146, 692
840.75, 692.006
878.605, 692.355
1002.59, 693.5
1031.66, 693.776
1031.69, 693.776
1031.85, 693.778
1056.47, 694
1104.1, 694.443
1146.52, 694.837
1211.99, 695.445
1271.75, 696
1271.77, 696
1289.59, 696.166
1484.09, 698.02
1487.03, 698.047
1488.81, 698.064
1546.16, 698.605
1550.33, 699.993
1550.34, 699.997
1664.79, 738.147
1685.08, 744.911
1685.14, 744.929
1685.15, 744.933
1685.16, 744.935
1685.16, 744.936
1685.18, 744.943
1685.18, 744.943
1688.75, 745.08

Low Permeable 
Earth Liner

Bottom Liner 
Critical 
Interface - 
Base and 
Sideslopes

LCS Granular 
Drainage Layer

Assigned to:
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2.6232.6232.6232.623

1 1W W

Method: Janbu corrected
Factor of Safety: 2.623
Center: 1416.933, 1026.374
Radius: 372.358
Left Slip Surface Endpoint: 1069.310, 892.925
Right Slip Surface Endpoint: 1671.434, 754.566

Zion Landfill Site 2 North Expansion: Section B-B' (East Side)
Complete Buildout / Global Liner Stability
Circular - Grid Search 
Short Term / Static Conditions 

Phi 
(deg)

Cohesion 
(psf)

Sat. Unit Weight 
(lbs/ft3)

Unit Weight 
(lbs/ft3)

ColorMaterial Name

11.81465130.3121.5Final Cover Soils

21.90130.3121.5Final Cover Critical Interface

3307575Expansion Waste Fill

300130126LCS Granular Drainage Layer

14.945134.1128.2
Bottom Liner Critical Interface - Base 

and Sideslopes

11.81465134.1128.2Low Permeable Earth Liner

11.81465137.8136.6Wadsworth Till

Safety Factor
0.000
0.250
0.500
0.750
1.000
1.250
1.500
1.750
2.000
2.250
2.500
2.750
3.000
3.250
3.500
3.750
4.000
4.250
4.500
4.750
5.000
5.250
5.500
5.750
6.000+

1
6

0
0
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0
0

1
2

0
0

1
0

0
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0
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0
0
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Slide Analysis Information

B-B_final_east_ST

Project Summary
File Name: B-B_final_east_ST.slmd
Slide Modeler Version: 9.006
Compute Time: 00h:00m:09.411s
Project Title: SLIDE - An Interactive Slope Stability Program
Date Created: 1/30/2020, 11:59:15 AM

General Settings
Units of Measurement: Imperial Units
Time Units: days
Permeability Units: feet/second
Data Output: Standard
Failure Direction: Left to Right

Analysis Options
Slices Type: Vertical

Analysis Methods Used
Bishop simplified
GLE/Morgenstern-Price with interslice force function 
(Half Sine)
Janbu corrected
Spencer

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes
Create Interslice boundaries at intersections with water 
tables and piezos:

Yes

Initial trial value of FS: 1
Steffensen Iteration: Yes

Groundwater Analysis



Groundwater Method: Water Surfaces
Pore Fluid Unit Weight [lbs/ft3]: 62.4
Use negative pore pressure cutoff: Yes
Maximum negative pore pressure [psf]: 0
Advanced Groundwater Method: None

Random Numbers
Pseudo-random Seed: 10116
Random Number Generation Method: Park and Miller v.3

Surface Options
Surface Type: Circular
Search Method: Grid Search
Radius Increment: 10
Composite Surfaces: Disabled
Reverse Curvature: Invalid Surfaces
Minimum Elevation: Not Defined
Minimum Depth [ft]: 6
Minimum Area: Not Defined
Minimum Weight: Not Defined

Seismic Loading
Advanced seismic analysis: No
Staged pseudostatic analysis: No

Materials
Final Cover Soils

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 1465
Friction Angle [deg] 11.8
Water Surface None
Ru Value 0
Final Cover Critical Interface

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
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Cohesion [psf] 0
Friction Angle [deg] 21.9
Water Surface None
Ru Value 0
Expansion Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 33
Water Surface None
Ru Value 0
LCS Granular Drainage Layer

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 126
Saturated Unit Weight [lbs/ft3] 130
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface Piezometric Line 1
Hu Value 1
Bottom Liner Critical Interface - Base and Sideslopes

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 45
Friction Angle [deg] 14.9
Water Surface Piezometric Line 1
Hu Value 1
Low Permeable Earth Liner

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 1465
Friction Angle [deg] 11.8
Water Surface Piezometric Line 1
Hu Value 1
Wadsworth Till

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 136.6
Saturated Unit Weight [lbs/ft3] 137.8
Cohesion [psf] 1465
Friction Angle [deg] 11.8
Water Surface Water Table
Hu Value 1
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Global Minimums
Method: bishop simplified

FS 2.806140
Center: 1395.203, 1100.816
Radius: 444.985
Left Slip Surface Endpoint: 1001.275, 893.855
Right Slip Surface Endpoint: 1673.931, 753.941
Resisting Moment: 1.36541e+09 lb-ft
Driving Moment: 4.8658e+08 lb-ft
Total Slice Area: 85002.4 ft2
Surface Horizontal Width: 672.657 ft
Surface Average Height: 126.368 ft

Method: janbu corrected

FS 2.622640
Center: 1416.933, 1026.374
Radius: 372.358
Left Slip Surface Endpoint: 1069.310, 892.925
Right Slip Surface Endpoint: 1671.434, 754.566
Resisting Horizontal Force: 2.50845e+06 lb
Driving Horizontal Force: 956461 lb
Total Slice Area: 74383 ft2
Surface Horizontal Width: 602.124 ft
Surface Average Height: 123.534 ft

Method: spencer

FS 2.756500
Center: 1395.203, 1100.816
Radius: 444.985
Left Slip Surface Endpoint: 1001.275, 893.855
Right Slip Surface Endpoint: 1673.931, 753.941
Resisting Moment: 1.34126e+09 lb-ft
Driving Moment: 4.8658e+08 lb-ft
Resisting Horizontal Force: 2.66748e+06 lb
Driving Horizontal Force: 967704 lb
Total Slice Area: 85002.4 ft2
Surface Horizontal Width: 672.657 ft
Surface Average Height: 126.368 ft

Method: gle/morgenstern-price
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FS 2.747190
Center: 1395.203, 1100.816
Radius: 444.985
Left Slip Surface Endpoint: 1001.275, 893.855
Right Slip Surface Endpoint: 1673.931, 753.941
Resisting Moment: 1.33673e+09 lb-ft
Driving Moment: 4.8658e+08 lb-ft
Resisting Horizontal Force: 2.65782e+06 lb
Driving Horizontal Force: 967467 lb
Total Slice Area: 85002.4 ft2
Surface Horizontal Width: 672.657 ft
Surface Average Height: 126.368 ft

Valid and Invalid Surfaces
Method: bishop simplified

Number of Valid Surfaces: 4216
Number of Invalid Surfaces: 635

Error Codes
Error Code -103 reported for 112 surfaces
Error Code -110 reported for 81 surfaces
Error Code -112 reported for 339 surfaces
Error Code -114 reported for 103 surfaces

Method: janbu corrected

Number of Valid Surfaces: 4250
Number of Invalid Surfaces: 601

Error Codes
Error Code -103 reported for 112 surfaces
Error Code -108 reported for 4 surfaces
Error Code -110 reported for 81 surfaces
Error Code -112 reported for 301 surfaces
Error Code -114 reported for 103 surfaces

Method: spencer

Number of Valid Surfaces: 4204
Number of Invalid Surfaces: 647

Error Codes
Error Code -103 reported for 112 surfaces
Error Code -108 reported for 4 surfaces
Error Code -110 reported for 81 surfaces
Error Code -112 reported for 347 surfaces
Error Code -114 reported for 103 surfaces

Method: gle/morgenstern-price
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Number of Valid Surfaces: 4205
Number of Invalid Surfaces: 646

Error Codes
Error Code -103 reported for 112 surfaces
Error Code -108 reported for 4 surfaces
Error Code -110 reported for 81 surfaces
Error Code -112 reported for 346 surfaces
Error Code -114 reported for 103 surfaces

Error Code Descriptions

The following errors were encountered during the computation:
-103 = Two surface / slope intersections, but one or more surface / nonslope external polygon  
intersections lie between them. This usually occurs when the slip surface extends past the  
bottom of the soil region, but may also occur on a benched slope model with two sets of Slope  
Limits.
-108 = Total driving moment or total driving force < 0.1. This is to limit the calculation of  
extremely high safety factors if the driving force is very small (0.1 is an arbitrary number).
-110 = The water table or a piezoline does not span the slip region for a given slip surface,  
when Water Surfaces is specified as the method of pore pressure calculation. If this error occurs,  
check that the water table or piezoline(s) span the appropriate soil cells.
-112 = The coefficient M-Alpha = cos(alpha)(1+tan(alpha)tan(phi)/F) < 0.2 for the final iteration  
of the safety factor calculation. This screens out some slip surfaces which may not be valid in  
the context of the analysis, in particular, deep seated slip surfaces with many high negative base  
angle slices in the passive zone.
-114 = Surface with Reverse Curvature.

Entity Information
Circ - Thin Layers

Shared Entities

Type Coordinates (x,y)
1705.77, 744.739
1691.94, 749.191
1688.75, 750.234
1683.79, 751.475
1649.72, 759.997
1550.33, 784.49
1517.24, 792.645
1498.17, 797.461
1487.03, 800.244
1336.39, 837.906
1312.53, 843.912
1289.79, 849.649
1268.54, 855.013
1248.67, 860.028
1228.73, 865.012
1188.81, 874.99
1149.18, 884.939
1148.86, 884.971
1148.57, 885
1148.54, 885.012
1143.27, 885.539
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1138.57, 886
1128.02, 887.055
1123.25, 887.539
1118.57, 888
1107.98, 889.059
1098.56, 890
1087.91, 891.065
1078.56, 892
1067.84, 893.072
1058.55, 894
1056.47, 894.208
1047.76, 895.079
1038.54, 896
1031.85, 896
1031.28, 896
1024.07, 896
1022.73, 896
1003.75, 894.103
1002.72, 894
1002.59, 893.986
983.533, 892.081
982.719, 892
963.529, 890.082
962.713, 890
943.526, 888.082
942.708, 888
923.523, 886.082
922.702, 886
913.109, 885.041
912.699, 885
912.114, 884.941
912.089, 884.939
877.133, 876.202
859.589, 871.816
841.214, 867.222
840.146, 866.956
822.141, 862.454
802.222, 857.474
781.387, 852.265
759.573, 846.811
736.709, 841.095
712.721, 835.098
685.108, 828.195
626.363, 813.508
564.036, 797.924
447.096, 768.701
412.275, 760
398.83, 756.64
397.597, 756.33
396.492, 756.054
395.41, 755.784
394.351, 755.519
393.315, 755.26
392.3, 755.007
391.307, 754.759
390.334, 754.516
390.102, 754.458
386.057, 753.446
369.041, 747.954
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360.315, 745.046
360.041, 744.955
350.343, 744.956
350.039, 744.956
341.31, 747.867
341.038, 747.958
312.062, 748.539
311.035, 748.562
309.721, 749
307.672, 749.682
306.716, 750
300.91, 751.933
300.708, 752
300.446, 752.087
294.699, 754
294.195, 754.168
288.69, 756
288.155, 756.178
282.681, 758
282.067, 758.204
276.673, 760
275.984, 760.229
270.664, 762
267.902, 762.919
259.888, 762.906
256.257, 762.904
253.546, 762
252.468, 761.641
247.546, 760
246.36, 759.605
241.546, 758
236.819, 756.424
235.546, 756
230.819, 754.424
229.546, 754
228.273, 753.576
223.546, 752
222.273, 751.576
217.546, 750
212.017, 748.157
205.774, 746.076
205.581, 746.012
205.411, 745.955
205.123, 745.859
204.822, 745.759
204.532, 745.662
204.114, 745.523
202.582, 745.012
202.37, 744.941
201.485, 744.646
201.379, 744.611
200.794, 744.416
200.126, 744.193
200.07, 744.175
199.416, 743.957
199.195, 743.883
197.758, 743.404
197.28, 743.245
196.972, 743.142
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External Boundary

196.867, 743.107
195.97, 742.808
192.571, 741.675
180.393, 737.616
179.777, 737.41
179.104, 737.186
178.684, 737.046
177.683, 736.712
0, 735.281
0, 330
2300, 329.864
2300, 738.23
2246.57, 739.067
2243.38, 739.234
2237.66, 739.488
2236.06, 739.552
2228.45, 739.866
2227.6, 739.905
2224.96, 740
2223.17, 740.005
2222.91, 740.007
2220.2, 740.014
2219.67, 740.014
2212.87, 740.232
2205.39, 740.356
2197.23, 740.483
2193.85, 740.574
2186.16, 740.695
2184.12, 740.751
2173.86, 743.268
2159.21, 746.831
2152.58, 748.429
2136.66, 752.288
2133.09, 753.144
2130.67, 753.722
2128.9, 754.137
2118.44, 756.605
2115.88, 757.214
2112.57, 758
2110.94, 758.385
2109.47, 758.729
2106.6, 759.395
2105.52, 759.642
2103.96, 760
2102.2, 760.402
2101.25, 760.619
2095.2, 762
2092.07, 762.714
2091.21, 762.906
2090.82, 762.992
2090.04, 763.165
2089.21, 763.348
2087.8, 763.655
2086.22, 764
2081.11, 764
2080.83, 764
2071.8, 762.725
2068.87, 762
2062.14, 760.334
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2060.79, 760
2055.71, 758.743
2053.39, 758.173
2052.69, 758
2051.46, 757.69
2050.07, 757.348
2049.83, 757.288
2047.2, 756.637
2046.89, 756.56
2020.89, 750.238
2018.62, 749.686
2006.76, 746.88
2004.23, 746.282
1997.83, 744.822
1995.37, 744.264
1991.58, 743.44
1989.28, 742.939
1986.9, 742.454
1984.74, 742.012
1983.22, 741.722
1982.37, 741.56
1981.18, 741.335
1980.18, 741.16
1978.26, 740.826
1976.28, 740.516
1975.78, 740.438
1973.88, 740.177
1973.61, 740.14
1971.91, 739.942
1971.78, 739.934
1971.67, 739.928
1970.03, 739.874
1969.97, 739.872
1966.4, 739.837
1962.15, 739.979
1962.12, 739.978
1960.65, 739.995
1960.65, 739.995
1960.64, 739.995
1958.84, 739.961
1958.8, 739.962
1955.97, 739.894
1955.8, 739.899
1952.02, 739.831
1947.2, 739.799
1942.5, 739.789
1940.44, 740
1939.92, 740.009
1935.35, 740.008
1934.96, 740.008
1930.81, 740.006
1930.4, 740.007
1927.26, 740.005
1923.77, 740.001
1923.7, 740.001
1923.26, 740
1923.21, 740
1920.59, 740.087
1917.66, 740.181
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1916.72, 740.203
1915.68, 740.226
1898.08, 740.833
1892.28, 741.057
1847.51, 742
1841.58, 742.146
1841.29, 742.151
1840.84, 742.154
1840.05, 742.158
1838.74, 742.163
1826.34, 742.37
1814.92, 742.579
1800.98, 742.614
1792.37, 742.721
1787.88, 742.786
1779.33, 742.929
1773.39, 742.943
1773.36, 742.944
1769.62, 743.777
1768.75, 744
1768.54, 744.035
1766.72, 744.351
1766.68, 744.366
1766.61, 744.388
1766.59, 744.396
1766.25, 744.508
1766.18, 744.534
1766.15, 744.543
1766.11, 744.554
1766.11, 744.557
1765.72, 744.685
1765.58, 744.732
1765.48, 744.767
1765.46, 744.772
1765.43, 744.781
1765.41, 744.79
1765.39, 744.795
1765.38, 744.799
1765.36, 744.806
1765.35, 744.809
1765.3, 744.824
1765.3, 744.826
1765.29, 744.828
1765.27, 744.835
1765.27, 744.837
1765.25, 744.842
1765.24, 744.845
1765.23, 744.848
1763.77, 745.335
1760.89, 745.278
1733.77, 744.737
1728.36, 742.936
1724.77, 741.738
1718.76, 741.738
1714.77, 741.738
1709.37, 743.539
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Material Boundary

371.139, 747.994
371.35, 747.924
371.563, 747.853
384.979, 743.38
385.911, 743.07
390.102, 741.672
392.178, 740.98
393.625, 740.498
395.889, 739.743
404.687, 736.81
418.13, 732.329
426.507, 729.536
447.096, 722.672
507.505, 702.534
563.515, 683.862
563.605, 683.831
563.976, 683.705
564.036, 683.685
564.179, 683.637
564.311, 683.592
564.361, 683.575
564.491, 683.575
564.857, 683.576
586.189, 683.61
626.363, 684
698.374, 684.674
703.436, 684.721
840.146, 686
1002.59, 687.5
1031.85, 687.778
1056.47, 688
1070.79, 688.133
1076.9, 688.19
1113.49, 688.53
1198.73, 689.322
1487.03, 692
1546.99, 692.557
1550.33, 693.668
1688.75, 739.809
1696.74, 742.47
1703.25, 744.639
1703.64, 744.772
1703.65, 744.774
1703.66, 744.776
1703.67, 744.781
369.041, 747.954
369.564, 747.963
371.299, 747.998
378.927, 748.15
379.447, 748.16
386.057, 748.292
386.203, 748.286
389.631, 748.157
390.102, 748
402.215, 743.962
403.086, 743.672
410.125, 741.325
412.226, 740.625
420.368, 737.91
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Material Boundary

432.54, 733.852
440.132, 731.322
447.096, 729
503.929, 710.053
539.503, 697.951
558.611, 691.762
558.865, 691.679
562.929, 690.36
564.036, 690.348
567.84, 690.349
591.835, 690.364
623.213, 690.364
626.363, 690.364
694.207, 690.807
696.794, 690.824
748.23, 691.161
758.969, 691.241
840.146, 692
840.75, 692.006
878.605, 692.355
1002.59, 693.5
1031.66, 693.776
1031.69, 693.776
1031.85, 693.778
1056.47, 694
1104.1, 694.443
1146.52, 694.837
1211.99, 695.445
1271.75, 696
1271.77, 696
1289.59, 696.166
1484.09, 698.02
1487.03, 698.047
1488.81, 698.064
1546.16, 698.605
1550.33, 699.993
1550.34, 699.997
1664.79, 738.147
1685.08, 744.911
1685.14, 744.929
1685.15, 744.933
1685.16, 744.935
1685.16, 744.936
1685.18, 744.943
1685.18, 744.943
1688.75, 745.08
1695.33, 744.948
1695.56, 744.943
1695.85, 744.937
1703.67, 744.781
1705.77, 744.739
386.057, 748.292
387.636, 748.688
389.31, 749.106
390.102, 749.304
391.02, 749.533
392.766, 749.97
394.551, 750.415
396.375, 750.871
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Material Boundary

398.239, 751.337
400.145, 751.813
402.095, 752.3
404.089, 752.798
406.128, 753.308
411.367, 754.619
447.096, 763.546
449.685, 764.193
564.036, 792.77
626.363, 808.356
792.922, 850
793.256, 850.084
800.923, 852
801.257, 852.084
808.924, 854
809.258, 854.084
816.925, 856
817.259, 856.084
824.926, 858
825.261, 858.084
832.927, 860
833.262, 860.084
840.146, 861.804
840.929, 862
841.263, 862.084
848.931, 864
849.265, 864.083
856.933, 866
857.267, 866.083
864.935, 868
865.269, 868.083
872.938, 870
873.27, 870.083
880.94, 872
881.272, 872.083
888.942, 874
889.273, 874.083
896.944, 876
897.274, 876.082
904.947, 878
905.275, 878.082
912.949, 880.002
913.77, 880.084
932.954, 882
933.767, 882.081
952.96, 884
953.77, 884.081
972.965, 886
973.774, 886.081
992.971, 888
993.788, 888.082
1002.59, 888.961
1012.97, 890
1015.9, 890
1031.85, 890.91
1032.05, 890.921
1048.3, 890
1056.47, 889.183
1057.55, 889.075
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1068.31, 888
1079.05, 886.926
1088.31, 886
1098.98, 884.933
1108.31, 884
1118.92, 882.939
1128.32, 882
1138.86, 880.946
1138.94, 880.946
1148.32, 880
1170.76, 874.561
1189.01, 870
1189.01, 870
1211.61, 864.353
1229.02, 860
1229.02, 860
1252.48, 854.135
1269.03, 850
1269.03, 850
1293.27, 843.94
1309.04, 840
1309.04, 840
1334.07, 833.743
1349.05, 830
1349.05, 830
1374.81, 823.56
1389.05, 820
1389.05, 820
1415.4, 813.414
1429.06, 810
1429.06, 810
1455.94, 803.282
1469.07, 800
1482.16, 796.729
1487.03, 795.51
1509.08, 790
1521.9, 786.796
1549.09, 780
1550.33, 779.69
1561.74, 776.837
1589.1, 770
1601.64, 766.866
1629.1, 760
1641.53, 756.892
1669.11, 749.997
1687.47, 745.402
1688.75, 745.08
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Material Boundary

386.057, 748.292
390.102, 746.943
398.905, 744.009
399.789, 743.714
406.969, 741.321
409.105, 740.609
417.384, 737.849
429.814, 733.705
437.565, 731.121
447.096, 727.943
513.062, 705.952
558.73, 690.668
562.767, 689.357
564.036, 689.344
567.392, 689.344
591.838, 689.36
626.363, 689.36
695.698, 689.813
697.254, 689.823
736.377, 690.079
748.109, 690.189
840.146, 691.05
877.729, 691.397
1002.59, 692.55
1030.76, 692.817
1031.85, 692.828
1033.44, 692.842
1033.47, 692.842
1056.47, 693.05
1104.66, 693.498
1147.07, 693.892
1212.44, 694.499
1487.03, 697.05
1532.11, 697.469
1546.04, 697.6
1546.32, 697.603
1550.33, 698.939
1653.01, 733.166
1688.75, 745.08
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Material Boundary

371.563, 747.853
386.035, 748.141
390.055, 746.801
398.858, 743.867
399.741, 743.572
406.921, 741.178
409.057, 740.466
417.336, 737.706
429.767, 733.562
437.517, 730.978
447.048, 727.801
513.014, 705.81
558.684, 690.525
562.742, 689.207
564.035, 689.194
567.392, 689.194
591.838, 689.21
626.364, 689.21
695.699, 689.663
697.255, 689.673
736.378, 689.929
748.11, 690.039
840.147, 690.9
877.73, 691.247
1002.59, 692.4
1030.76, 692.667
1031.85, 692.678
1033.44, 692.692
1033.47, 692.692
1056.47, 692.9
1104.66, 693.348
1147.07, 693.742
1212.44, 694.349
1487.04, 696.9
1532.11, 697.319
1546.04, 697.45
1546.34, 697.453
1550.38, 698.797
1653.06, 733.024
1688.78, 744.929
1695.55, 744.793
1703.25, 744.639
378.927, 748.15
386.841, 750.704
390.794, 751.693
391.025, 751.751
391.998, 751.994
392.991, 752.242
394.005, 752.495
395.042, 752.754
396.101, 753.019
397.183, 753.289
398.289, 753.566
399.521, 753.875
412.966, 757.235
447.787, 765.936
564.727, 795.159
627.055, 810.743
685.799, 825.43
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Material Boundary

713.413, 832.333
737.4, 838.33
760.264, 844.046
782.078, 849.5
802.913, 854.709
822.833, 859.689
840.838, 864.191
841.905, 864.458
860.28, 869.051
877.824, 873.437
912.579, 882.124
912.983, 882.164
913.393, 882.205
922.986, 883.164
923.806, 883.246
942.991, 885.164
943.81, 885.246
962.997, 887.164
963.813, 887.246
983.002, 889.164
983.816, 889.246
1002.87, 891.15
1003.01, 891.164
1004.04, 891.267
1022.87, 893.15
1024.07, 893.15
1031.28, 893.15
1031.85, 893.15
1038.4, 893.15
1047.48, 892.243
1056.19, 891.373
1058.27, 891.164
1067.55, 890.236
1078.27, 889.164
1087.62, 888.229
1098.28, 887.164
1107.69, 886.223
1118.28, 885.164
1122.97, 884.703
1127.74, 884.219
1138.29, 883.164
1142.99, 882.702
1147.94, 882.207
1147.97, 882.196
1148.58, 882.135
1148.69, 882.124
1188.12, 872.225
1228.04, 862.248
1247.98, 857.264
1267.84, 852.25
1289.09, 846.886
1311.83, 841.149
1335.69, 835.141
1486.34, 797.479
1497.47, 794.697
1516.55, 789.88
1549.65, 781.723
1649.04, 757.231
1683.09, 748.711
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1687.96, 747.493
1691.06, 746.481
1695.85, 744.937

Material Boundary

379.447, 748.16
386.882, 750.56
390.83, 751.547
391.061, 751.605
392.034, 751.848
393.027, 752.096
394.042, 752.35
395.078, 752.609
396.137, 752.873
397.22, 753.144
398.326, 753.42
399.558, 753.729
413.002, 757.089
447.823, 765.791
564.764, 795.013
627.091, 810.598
685.835, 825.284
713.449, 832.187
737.436, 838.184
760.301, 843.901
782.115, 849.354
802.949, 854.563
822.869, 859.544
840.874, 864.045
841.942, 864.312
860.317, 868.905
877.86, 873.291
912.605, 881.976
912.998, 882.015
913.408, 882.056
923, 883.015
923.821, 883.097
943.006, 885.015
943.825, 885.097
963.012, 887.015
963.828, 887.096
983.017, 889.015
983.831, 889.096
1002.88, 891.001
1003.02, 891.015
1004.05, 891.118
1022.87, 893
1024.07, 893
1031.28, 893
1031.85, 893
1038.39, 893
1047.46, 892.093
1056.17, 891.223
1058.26, 891.015
1067.54, 890.087
1078.26, 889.015
1087.61, 888.08
1098.26, 887.015
1107.68, 886.073
1118.27, 885.015
1122.95, 884.554
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1127.72, 884.07
1138.27, 883.015
1142.97, 882.553
1147.91, 882.06
1147.94, 882.048
1148.56, 881.986
1148.66, 881.976
1188.08, 872.08
1228, 862.102
1247.94, 857.118
1267.81, 852.104
1289.06, 846.74
1311.8, 841.003
1335.66, 834.996
1486.31, 797.334
1497.43, 794.552
1516.51, 789.734
1549.61, 781.577
1649, 757.085
1683.06, 748.565
1687.92, 747.349
1691.01, 746.338
1695.33, 744.948

Material Boundary
371.139, 747.994
371.299, 747.998

Scenario-based Entities

Type Coordinates (x,y) Static
-2.66e-14, 730.281
178.514, 731.719
180.265, 732.302
180.685, 732.443
181.358, 732.667
181.974, 732.872
194.152, 736.932
197.551, 738.064
198.448, 738.364
198.554, 738.399
198.861, 738.501
199.339, 738.661
200.776, 739.14
200.997, 739.213
201.651, 739.431
201.708, 739.45
202.375, 739.673
202.96, 739.868
203.066, 739.903
203.951, 740.198
204.163, 740.269
205.695, 740.779
206.113, 740.918
206.403, 741.015
206.704, 741.116
206.992, 741.211
207.162, 741.268
207.356, 741.333
213.598, 743.414
219.127, 745.257

Wadsworth Till

Assigned to:
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223.854, 746.832
225.127, 747.257
229.854, 748.832
231.127, 749.257
232.4, 749.681
237.127, 751.257
238.4, 751.681
243.127, 753.257
247.941, 754.861
249.127, 755.257
254.049, 756.897
255.127, 757.257
257.07, 757.904
259.897, 757.906
267.095, 757.918
269.085, 757.256
274.405, 755.485
275.094, 755.256
280.488, 753.46
281.102, 753.256
286.576, 751.434
287.111, 751.256
292.616, 749.424
293.12, 749.256
298.867, 747.343
299.129, 747.256
299.331, 747.189
305.137, 745.256
306.093, 744.938
308.139, 744.257
310.17, 743.58
311.956, 743.54
340.176, 742.974
349.223, 739.958
350.337, 739.956
360.847, 739.955
361.891, 740.301
370.6, 743.203
385.911, 743.07
390.102, 741.672
392.178, 740.98
393.625, 740.498
395.889, 739.743
404.687, 736.81
418.13, 732.329
426.507, 729.536
447.096, 722.672
507.505, 702.534
563.515, 683.862
563.605, 683.831
563.976, 683.705
564.036, 683.685
564.179, 683.637
564.311, 683.592
564.361, 683.575
564.491, 683.575
564.857, 683.576
586.189, 683.61
626.363, 684
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Water Table

698.374, 684.674
703.436, 684.721
840.146, 686
1002.59, 687.5
1031.85, 687.778
1056.47, 688
1070.79, 688.133
1076.9, 688.19
1113.49, 688.53
1198.73, 689.322
1487.03, 692
1546.99, 692.557
1550.33, 693.668
1688.75, 739.809
1689.03, 739.9
1704.21, 739.987
1707.78, 738.796
1713.96, 736.738
1718.76, 736.738
1725.58, 736.737
1729.95, 738.193
1734.63, 739.753
1760.99, 740.279
1763.01, 740.319
1763.65, 740.104
1763.66, 740.102
1763.67, 740.098
1763.68, 740.094
1763.69, 740.092
1763.71, 740.084
1763.72, 740.082
1763.72, 740.081
1763.77, 740.065
1763.78, 740.062
1763.8, 740.056
1763.81, 740.051
1763.83, 740.046
1763.85, 740.038
1763.88, 740.028
1763.89, 740.024
1764, 739.989
1764.14, 739.942
1764.53, 739.813
1764.53, 739.811
1764.57, 739.8
1764.59, 739.79
1764.67, 739.764
1765.01, 739.653
1765.03, 739.645
1765.1, 739.622
1765.5, 739.489
1767.7, 739.105
1767.72, 739.101
1768.46, 738.913
1772.79, 737.949
1773.36, 737.944
1779.28, 737.93
1787.81, 737.786
1792.3, 737.722
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1800.94, 737.614
1814.87, 737.579
1826.26, 737.371
1838.69, 737.163
1840.03, 737.158
1840.81, 737.155
1841.22, 737.151
1841.48, 737.147
1847.4, 737.001
1892.14, 736.059
1897.9, 735.837
1915.54, 735.228
1916.61, 735.205
1917.52, 735.183
1920.42, 735.09
1923.11, 735.001
1923.25, 735
1923.71, 735.001
1923.77, 735.001
1927.27, 735.005
1930.39, 735.007
1930.8, 735.006
1934.96, 735.008
1935.34, 735.008
1939.87, 735.009
1940.15, 735.004
1942.25, 734.789
1947.23, 734.799
1952.08, 734.831
1955.77, 734.898
1955.95, 734.892
1958.79, 734.961
1958.82, 734.96
1960.66, 734.994
1962.1, 734.978
1966.34, 734.837
1970.07, 734.872
1970.19, 734.876
1971.89, 734.933
1972.06, 734.942
1972.35, 734.958
1974.24, 735.179
1974.56, 735.224
1976.51, 735.491
1977.05, 735.576
1979.08, 735.893
1981.03, 736.234
1982.08, 736.415
1983.3, 736.648
1984.15, 736.81
1985.71, 737.106
1987.91, 737.555
1990.31, 738.046
1992.64, 738.554
1996.46, 739.383
1998.94, 739.947
2005.36, 741.412
2007.91, 742.015
2017.72, 744.335
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2019.79, 744.824
2022.07, 745.38
2048.08, 751.704
2048.4, 751.784
2051.03, 752.434
2051.27, 752.494
2052.67, 752.839
2053.9, 753.148
2054.59, 753.317
2056.91, 753.888
2061.99, 755.146
2063.34, 755.481
2070.07, 757.147
2072.75, 757.81
2081.18, 759
2085.68, 759
2086.73, 758.77
2088.14, 758.464
2088.96, 758.282
2089.74, 758.111
2090.12, 758.026
2090.97, 757.836
2094.09, 757.125
2100.14, 755.745
2101.08, 755.528
2102.84, 755.126
2104.41, 754.768
2105.48, 754.523
2108.33, 753.859
2109.8, 753.517
2111.42, 753.135
2114.73, 752.349
2117.29, 751.74
2127.76, 749.27
2129.51, 748.856
2131.93, 748.281
2135.49, 747.427
2151.4, 743.569
2158.03, 741.971
2172.67, 738.411
2183.45, 735.767
2186.05, 735.696
2193.75, 735.575
2197.12, 735.484
2205.31, 735.357
2212.75, 735.233
2219.59, 735.014
2220.19, 735.014
2222.89, 735.007
2223.15, 735.005
2224.86, 735
2227.4, 734.909
2228.23, 734.871
2235.86, 734.556
2237.44, 734.493
2243.14, 734.24
2246.4, 734.069
2300, 733.229
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Piezoline

386.057, 748.292
386.203, 748.286
389.631, 748.157
390.102, 748
402.215, 743.962
403.086, 743.672
410.125, 741.325
412.226, 740.625
420.368, 737.91
432.54, 733.852
440.132, 731.322
447.096, 729
503.929, 710.053
539.503, 697.951
558.611, 691.762
558.865, 691.679
562.929, 690.36
564.036, 690.348
567.84, 690.349
591.835, 690.364
623.213, 690.364
626.363, 690.364
694.207, 690.807
696.794, 690.824
748.23, 691.161
758.969, 691.241
840.146, 692
840.75, 692.006
878.605, 692.355
1002.59, 693.5
1031.66, 693.776
1031.69, 693.776
1031.85, 693.778
1056.47, 694
1104.1, 694.443
1146.52, 694.837
1211.99, 695.445
1271.75, 696
1271.77, 696
1289.59, 696.166
1484.09, 698.02
1487.03, 698.047
1488.81, 698.064
1546.16, 698.605
1550.33, 699.993
1550.34, 699.997
1664.79, 738.147
1685.08, 744.911
1685.14, 744.929
1685.15, 744.933
1685.16, 744.935
1685.16, 744.936
1685.18, 744.943
1685.18, 744.943
1688.75, 745.08

Low Permeable 
Earth Liner

Bottom Liner 
Critical 
Interface - 
Base and 
Sideslopes

LCS Granular 
Drainage Layer

Assigned to:
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1.9531.9531.9531.953

1 1W W

Method: GLE / Morgenstern-Price
Factor of Safety: 1.953
Center: 1769.249, 2448.262
Radius: 1683.108
Left Slip Surface Endpoint: 1144.448, 885.420
Right Slip Surface Endpoint: 1589.909, 774.737

Zion Landfill Site 2 North Expansion: Section B-B' (East Side)
Complete Buildout / Global Stability
Circular - Grid Search 
Long Term / Seismic Conditions 

  0.0461

Phi 
(deg)

Cohesion 
(psf)

Sat. Unit Weight 
(lbs/ft3)

Unit Weight 
(lbs/ft3)

ColorMaterial Name

34.30130.3121.5Final Cover Soils

21.90130.3121.5Final Cover Critical Interface

3007575Expansion Waste Fill

300130126LCS Granular Drainage Layer

14.945134.1128.2
Bottom Liner Critical Interface - 

Base and Sideslopes

34.30134.1128.2Low Permeable Earth Liner

14.31000137.8136.6Wadsworth Till
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Slide Analysis Information

B-B_final_east_LT

Project Summary
File Name: B-B_final_east_LT.slmd
Slide Modeler Version: 9.006
Compute Time: 00h:00m:08.413s
Project Title: SLIDE - An Interactive Slope Stability Program
Date Created: 1/30/2020, 11:59:15 AM

General Settings
Units of Measurement: Imperial Units
Time Units: days
Permeability Units: feet/second
Data Output: Standard
Failure Direction: Left to Right

Analysis Options
Slices Type: Vertical

Analysis Methods Used
Bishop simplified
GLE/Morgenstern-Price with interslice force function 
(Half Sine)
Janbu corrected
Spencer

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes
Create Interslice boundaries at intersections with water 
tables and piezos:

Yes

Initial trial value of FS: 1
Steffensen Iteration: Yes

Groundwater Analysis



Groundwater Method: Water Surfaces
Pore Fluid Unit Weight [lbs/ft3]: 62.4
Use negative pore pressure cutoff: Yes
Maximum negative pore pressure [psf]: 0
Advanced Groundwater Method: None

Random Numbers
Pseudo-random Seed: 10116
Random Number Generation Method: Park and Miller v.3

Surface Options
Surface Type: Circular
Search Method: Grid Search
Radius Increment: 10
Composite Surfaces: Disabled
Reverse Curvature: Invalid Surfaces
Minimum Elevation: Not Defined
Minimum Depth [ft]: 6
Minimum Area: Not Defined
Minimum Weight: Not Defined

Seismic Loading
Advanced seismic analysis: No
Staged pseudostatic analysis: No
Seismic Load Coefficient (Horizontal): 0.0461

Materials
Final Cover Soils

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 0
Friction Angle [deg] 34.3
Water Surface None
Ru Value 0
Final Cover Critical Interface

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
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Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 0
Friction Angle [deg] 21.9
Water Surface None
Ru Value 0
Expansion Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface None
Ru Value 0
LCS Granular Drainage Layer

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 126
Saturated Unit Weight [lbs/ft3] 130
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface Piezometric Line 1
Hu Value 1
Bottom Liner Critical Interface - Base and Sideslopes

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 45
Friction Angle [deg] 14.9
Water Surface Piezometric Line 1
Hu Value 1
Low Permeable Earth Liner

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 0
Friction Angle [deg] 34.3
Water Surface Piezometric Line 1
Hu Value 1
Wadsworth Till

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 136.6
Saturated Unit Weight [lbs/ft3] 137.8
Cohesion [psf] 1000
Friction Angle [deg] 14.3
Water Surface Water Table
Hu Value 1
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Global Minimums
Method: bishop simplified

FS 1.956520
Center: 1769.249, 2448.262
Radius: 1683.108
Left Slip Surface Endpoint: 1144.448, 885.420
Right Slip Surface Endpoint: 1589.909, 774.737
Resisting Moment: 4.33332e+08 lb-ft
Driving Moment: 2.2148e+08 lb-ft
Total Slice Area: 4903.29 ft2
Surface Horizontal Width: 445.461 ft
Surface Average Height: 11.0072 ft

Method: janbu corrected

FS 1.967460
Center: 1769.249, 2448.262
Radius: 1683.108
Left Slip Surface Endpoint: 1144.448, 885.420
Right Slip Surface Endpoint: 1589.909, 774.737
Resisting Horizontal Force: 251735 lb
Driving Horizontal Force: 127950 lb
Total Slice Area: 4903.29 ft2
Surface Horizontal Width: 445.461 ft
Surface Average Height: 11.0072 ft

Method: spencer

FS 1.953960
Center: 1769.249, 2448.262
Radius: 1683.108
Left Slip Surface Endpoint: 1144.448, 885.420
Right Slip Surface Endpoint: 1589.909, 774.737
Resisting Moment: 4.32763e+08 lb-ft
Driving Moment: 2.2148e+08 lb-ft
Resisting Horizontal Force: 249357 lb
Driving Horizontal Force: 127616 lb
Total Slice Area: 4903.29 ft2
Surface Horizontal Width: 445.461 ft
Surface Average Height: 11.0072 ft

Method: gle/morgenstern-price
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FS 1.952660
Center: 1769.249, 2448.262
Radius: 1683.108
Left Slip Surface Endpoint: 1144.448, 885.420
Right Slip Surface Endpoint: 1589.909, 774.737
Resisting Moment: 4.32475e+08 lb-ft
Driving Moment: 2.2148e+08 lb-ft
Resisting Horizontal Force: 249272 lb
Driving Horizontal Force: 127658 lb
Total Slice Area: 4903.29 ft2
Surface Horizontal Width: 445.461 ft
Surface Average Height: 11.0072 ft

Valid and Invalid Surfaces
Method: bishop simplified

Number of Valid Surfaces: 4137
Number of Invalid Surfaces: 670

Error Codes
Error Code -110 reported for 183 surfaces
Error Code -115 reported for 487 surfaces

Method: janbu corrected

Number of Valid Surfaces: 4137
Number of Invalid Surfaces: 670

Error Codes
Error Code -110 reported for 183 surfaces
Error Code -115 reported for 487 surfaces

Method: spencer

Number of Valid Surfaces: 4137
Number of Invalid Surfaces: 670

Error Codes
Error Code -110 reported for 183 surfaces
Error Code -115 reported for 487 surfaces

Method: gle/morgenstern-price

Number of Valid Surfaces: 4137
Number of Invalid Surfaces: 670

Error Codes
Error Code -110 reported for 183 surfaces
Error Code -115 reported for 487 surfaces

Error Code Descriptions

The following errors were encountered during the computation:
-110 = The water table or a piezoline does not span the slip region for a given slip surface,  
when Water Surfaces is specified as the method of pore pressure calculation. If this error occurs,  
check that the water table or piezoline(s) span the appropriate soil cells.
-115 = Surface too shallow, below the minimum depth.
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Entity Information
Circ - Thin Layers

Shared Entities

Type Coordinates (x,y)
1705.77, 744.739
1691.94, 749.191
1688.75, 750.234
1683.79, 751.475
1649.72, 759.997
1550.33, 784.49
1517.24, 792.645
1498.17, 797.461
1487.03, 800.244
1336.39, 837.906
1312.53, 843.912
1289.79, 849.649
1268.54, 855.013
1248.67, 860.028
1228.73, 865.012
1188.81, 874.99
1149.18, 884.939
1148.86, 884.971
1148.57, 885
1148.54, 885.012
1143.27, 885.539
1138.57, 886
1128.02, 887.055
1123.25, 887.539
1118.57, 888
1107.98, 889.059
1098.56, 890
1087.91, 891.065
1078.56, 892
1067.84, 893.072
1058.55, 894
1056.47, 894.208
1047.76, 895.079
1038.54, 896
1031.85, 896
1031.28, 896
1024.07, 896
1022.73, 896
1003.75, 894.103
1002.72, 894
1002.59, 893.986
983.533, 892.081
982.719, 892
963.529, 890.082
962.713, 890
943.526, 888.082
942.708, 888
923.523, 886.082
922.702, 886

6/25

Tuesday, January 26, 2021B-B_final_east_LT



913.109, 885.041
912.699, 885
912.114, 884.941
912.089, 884.939
877.133, 876.202
859.589, 871.816
841.214, 867.222
840.146, 866.956
822.141, 862.454
802.222, 857.474
781.387, 852.265
759.573, 846.811
736.709, 841.095
712.721, 835.098
685.108, 828.195
626.363, 813.508
564.036, 797.924
447.096, 768.701
412.275, 760
398.83, 756.64
397.597, 756.33
396.492, 756.054
395.41, 755.784
394.351, 755.519
393.315, 755.26
392.3, 755.007
391.307, 754.759
390.334, 754.516
390.102, 754.458
386.057, 753.446
369.041, 747.954
360.315, 745.046
360.041, 744.955
350.343, 744.956
350.039, 744.956
341.31, 747.867
341.038, 747.958
312.062, 748.539
311.035, 748.562
309.721, 749
307.672, 749.682
306.716, 750
300.91, 751.933
300.708, 752
300.446, 752.087
294.699, 754
294.195, 754.168
288.69, 756
288.155, 756.178
282.681, 758
282.067, 758.204
276.673, 760
275.984, 760.229
270.664, 762
267.902, 762.919
259.888, 762.906
256.257, 762.904
253.546, 762
252.468, 761.641
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External Boundary

247.546, 760
246.36, 759.605
241.546, 758
236.819, 756.424
235.546, 756
230.819, 754.424
229.546, 754
228.273, 753.576
223.546, 752
222.273, 751.576
217.546, 750
212.017, 748.157
205.774, 746.076
205.581, 746.012
205.411, 745.955
205.123, 745.859
204.822, 745.759
204.532, 745.662
204.114, 745.523
202.582, 745.012
202.37, 744.941
201.485, 744.646
201.379, 744.611
200.794, 744.416
200.126, 744.193
200.07, 744.175
199.416, 743.957
199.195, 743.883
197.758, 743.404
197.28, 743.245
196.972, 743.142
196.867, 743.107
195.97, 742.808
192.571, 741.675
180.393, 737.616
179.777, 737.41
179.104, 737.186
178.684, 737.046
177.683, 736.712
0, 735.281
0, 330
2300, 329.864
2300, 738.23
2246.57, 739.067
2243.38, 739.234
2237.66, 739.488
2236.06, 739.552
2228.45, 739.866
2227.6, 739.905
2224.96, 740
2223.17, 740.005
2222.91, 740.007
2220.2, 740.014
2219.67, 740.014
2212.87, 740.232
2205.39, 740.356
2197.23, 740.483
2193.85, 740.574
2186.16, 740.695
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2184.12, 740.751
2173.86, 743.268
2159.21, 746.831
2152.58, 748.429
2136.66, 752.288
2133.09, 753.144
2130.67, 753.722
2128.9, 754.137
2118.44, 756.605
2115.88, 757.214
2112.57, 758
2110.94, 758.385
2109.47, 758.729
2106.6, 759.395
2105.52, 759.642
2103.96, 760
2102.2, 760.402
2101.25, 760.619
2095.2, 762
2092.07, 762.714
2091.21, 762.906
2090.82, 762.992
2090.04, 763.165
2089.21, 763.348
2087.8, 763.655
2086.22, 764
2081.11, 764
2080.83, 764
2071.8, 762.725
2068.87, 762
2062.14, 760.334
2060.79, 760
2055.71, 758.743
2053.39, 758.173
2052.69, 758
2051.46, 757.69
2050.07, 757.348
2049.83, 757.288
2047.2, 756.637
2046.89, 756.56
2020.89, 750.238
2018.62, 749.686
2006.76, 746.88
2004.23, 746.282
1997.83, 744.822
1995.37, 744.264
1991.58, 743.44
1989.28, 742.939
1986.9, 742.454
1984.74, 742.012
1983.22, 741.722
1982.37, 741.56
1981.18, 741.335
1980.18, 741.16
1978.26, 740.826
1976.28, 740.516
1975.78, 740.438
1973.88, 740.177
1973.61, 740.14
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1971.91, 739.942
1971.78, 739.934
1971.67, 739.928
1970.03, 739.874
1969.97, 739.872
1966.4, 739.837
1962.15, 739.979
1962.12, 739.978
1960.65, 739.995
1960.65, 739.995
1960.64, 739.995
1958.84, 739.961
1958.8, 739.962
1955.97, 739.894
1955.8, 739.899
1952.02, 739.831
1947.2, 739.799
1942.5, 739.789
1940.44, 740
1939.92, 740.009
1935.35, 740.008
1934.96, 740.008
1930.81, 740.006
1930.4, 740.007
1927.26, 740.005
1923.77, 740.001
1923.7, 740.001
1923.26, 740
1923.21, 740
1920.59, 740.087
1917.66, 740.181
1916.72, 740.203
1915.68, 740.226
1898.08, 740.833
1892.28, 741.057
1847.51, 742
1841.58, 742.146
1841.29, 742.151
1840.84, 742.154
1840.05, 742.158
1838.74, 742.163
1826.34, 742.37
1814.92, 742.579
1800.98, 742.614
1792.37, 742.721
1787.88, 742.786
1779.33, 742.929
1773.39, 742.943
1773.36, 742.944
1769.62, 743.777
1768.75, 744
1768.54, 744.035
1766.72, 744.351
1766.68, 744.366
1766.61, 744.388
1766.59, 744.396
1766.25, 744.508
1766.18, 744.534
1766.15, 744.543
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1766.11, 744.554
1766.11, 744.557
1765.72, 744.685
1765.58, 744.732
1765.48, 744.767
1765.46, 744.772
1765.43, 744.781
1765.41, 744.79
1765.39, 744.795
1765.38, 744.799
1765.36, 744.806
1765.35, 744.809
1765.3, 744.824
1765.3, 744.826
1765.29, 744.828
1765.27, 744.835
1765.27, 744.837
1765.25, 744.842
1765.24, 744.845
1765.23, 744.848
1763.77, 745.335
1760.89, 745.278
1733.77, 744.737
1728.36, 742.936
1724.77, 741.738
1718.76, 741.738
1714.77, 741.738
1709.37, 743.539
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Material Boundary

371.139, 747.994
371.35, 747.924
371.563, 747.853
384.979, 743.38
385.911, 743.07
390.102, 741.672
392.178, 740.98
393.625, 740.498
395.889, 739.743
404.687, 736.81
418.13, 732.329
426.507, 729.536
447.096, 722.672
507.505, 702.534
563.515, 683.862
563.605, 683.831
563.976, 683.705
564.036, 683.685
564.179, 683.637
564.311, 683.592
564.361, 683.575
564.491, 683.575
564.857, 683.576
586.189, 683.61
626.363, 684
698.374, 684.674
703.436, 684.721
840.146, 686
1002.59, 687.5
1031.85, 687.778
1056.47, 688
1070.79, 688.133
1076.9, 688.19
1113.49, 688.53
1198.73, 689.322
1487.03, 692
1546.99, 692.557
1550.33, 693.668
1688.75, 739.809
1696.74, 742.47
1703.25, 744.639
1703.64, 744.772
1703.65, 744.774
1703.66, 744.776
1703.67, 744.781
369.041, 747.954
369.564, 747.963
371.299, 747.998
378.927, 748.15
379.447, 748.16
386.057, 748.292
386.203, 748.286
389.631, 748.157
390.102, 748
402.215, 743.962
403.086, 743.672
410.125, 741.325
412.226, 740.625
420.368, 737.91
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Material Boundary

432.54, 733.852
440.132, 731.322
447.096, 729
503.929, 710.053
539.503, 697.951
558.611, 691.762
558.865, 691.679
562.929, 690.36
564.036, 690.348
567.84, 690.349
591.835, 690.364
623.213, 690.364
626.363, 690.364
694.207, 690.807
696.794, 690.824
748.23, 691.161
758.969, 691.241
840.146, 692
840.75, 692.006
878.605, 692.355
1002.59, 693.5
1031.66, 693.776
1031.69, 693.776
1031.85, 693.778
1056.47, 694
1104.1, 694.443
1146.52, 694.837
1211.99, 695.445
1271.75, 696
1271.77, 696
1289.59, 696.166
1484.09, 698.02
1487.03, 698.047
1488.81, 698.064
1546.16, 698.605
1550.33, 699.993
1550.34, 699.997
1664.79, 738.147
1685.08, 744.911
1685.14, 744.929
1685.15, 744.933
1685.16, 744.935
1685.16, 744.936
1685.18, 744.943
1685.18, 744.943
1688.75, 745.08
1695.33, 744.948
1695.56, 744.943
1695.85, 744.937
1703.67, 744.781
1705.77, 744.739
386.057, 748.292
387.636, 748.688
389.31, 749.106
390.102, 749.304
391.02, 749.533
392.766, 749.97
394.551, 750.415
396.375, 750.871
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Material Boundary

398.239, 751.337
400.145, 751.813
402.095, 752.3
404.089, 752.798
406.128, 753.308
411.367, 754.619
447.096, 763.546
449.685, 764.193
564.036, 792.77
626.363, 808.356
792.922, 850
793.256, 850.084
800.923, 852
801.257, 852.084
808.924, 854
809.258, 854.084
816.925, 856
817.259, 856.084
824.926, 858
825.261, 858.084
832.927, 860
833.262, 860.084
840.146, 861.804
840.929, 862
841.263, 862.084
848.931, 864
849.265, 864.083
856.933, 866
857.267, 866.083
864.935, 868
865.269, 868.083
872.938, 870
873.27, 870.083
880.94, 872
881.272, 872.083
888.942, 874
889.273, 874.083
896.944, 876
897.274, 876.082
904.947, 878
905.275, 878.082
912.949, 880.002
913.77, 880.084
932.954, 882
933.767, 882.081
952.96, 884
953.77, 884.081
972.965, 886
973.774, 886.081
992.971, 888
993.788, 888.082
1002.59, 888.961
1012.97, 890
1015.9, 890
1031.85, 890.91
1032.05, 890.921
1048.3, 890
1056.47, 889.183
1057.55, 889.075
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1068.31, 888
1079.05, 886.926
1088.31, 886
1098.98, 884.933
1108.31, 884
1118.92, 882.939
1128.32, 882
1138.86, 880.946
1138.94, 880.946
1148.32, 880
1170.76, 874.561
1189.01, 870
1189.01, 870
1211.61, 864.353
1229.02, 860
1229.02, 860
1252.48, 854.135
1269.03, 850
1269.03, 850
1293.27, 843.94
1309.04, 840
1309.04, 840
1334.07, 833.743
1349.05, 830
1349.05, 830
1374.81, 823.56
1389.05, 820
1389.05, 820
1415.4, 813.414
1429.06, 810
1429.06, 810
1455.94, 803.282
1469.07, 800
1482.16, 796.729
1487.03, 795.51
1509.08, 790
1521.9, 786.796
1549.09, 780
1550.33, 779.69
1561.74, 776.837
1589.1, 770
1601.64, 766.866
1629.1, 760
1641.53, 756.892
1669.11, 749.997
1687.47, 745.402
1688.75, 745.08
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Material Boundary

386.057, 748.292
390.102, 746.943
398.905, 744.009
399.789, 743.714
406.969, 741.321
409.105, 740.609
417.384, 737.849
429.814, 733.705
437.565, 731.121
447.096, 727.943
513.062, 705.952
558.73, 690.668
562.767, 689.357
564.036, 689.344
567.392, 689.344
591.838, 689.36
626.363, 689.36
695.698, 689.813
697.254, 689.823
736.377, 690.079
748.109, 690.189
840.146, 691.05
877.729, 691.397
1002.59, 692.55
1030.76, 692.817
1031.85, 692.828
1033.44, 692.842
1033.47, 692.842
1056.47, 693.05
1104.66, 693.498
1147.07, 693.892
1212.44, 694.499
1487.03, 697.05
1532.11, 697.469
1546.04, 697.6
1546.32, 697.603
1550.33, 698.939
1653.01, 733.166
1688.75, 745.08
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Material Boundary

371.563, 747.853
386.035, 748.141
390.055, 746.801
398.858, 743.867
399.741, 743.572
406.921, 741.178
409.057, 740.466
417.336, 737.706
429.767, 733.562
437.517, 730.978
447.048, 727.801
513.014, 705.81
558.684, 690.525
562.742, 689.207
564.035, 689.194
567.392, 689.194
591.838, 689.21
626.364, 689.21
695.699, 689.663
697.255, 689.673
736.378, 689.929
748.11, 690.039
840.147, 690.9
877.73, 691.247
1002.59, 692.4
1030.76, 692.667
1031.85, 692.678
1033.44, 692.692
1033.47, 692.692
1056.47, 692.9
1104.66, 693.348
1147.07, 693.742
1212.44, 694.349
1487.04, 696.9
1532.11, 697.319
1546.04, 697.45
1546.34, 697.453
1550.38, 698.797
1653.06, 733.024
1688.78, 744.929
1695.55, 744.793
1703.25, 744.639
378.927, 748.15
386.841, 750.704
390.794, 751.693
391.025, 751.751
391.998, 751.994
392.991, 752.242
394.005, 752.495
395.042, 752.754
396.101, 753.019
397.183, 753.289
398.289, 753.566
399.521, 753.875
412.966, 757.235
447.787, 765.936
564.727, 795.159
627.055, 810.743
685.799, 825.43
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Material Boundary

713.413, 832.333
737.4, 838.33
760.264, 844.046
782.078, 849.5
802.913, 854.709
822.833, 859.689
840.838, 864.191
841.905, 864.458
860.28, 869.051
877.824, 873.437
912.579, 882.124
912.983, 882.164
913.393, 882.205
922.986, 883.164
923.806, 883.246
942.991, 885.164
943.81, 885.246
962.997, 887.164
963.813, 887.246
983.002, 889.164
983.816, 889.246
1002.87, 891.15
1003.01, 891.164
1004.04, 891.267
1022.87, 893.15
1024.07, 893.15
1031.28, 893.15
1031.85, 893.15
1038.4, 893.15
1047.48, 892.243
1056.19, 891.373
1058.27, 891.164
1067.55, 890.236
1078.27, 889.164
1087.62, 888.229
1098.28, 887.164
1107.69, 886.223
1118.28, 885.164
1122.97, 884.703
1127.74, 884.219
1138.29, 883.164
1142.99, 882.702
1147.94, 882.207
1147.97, 882.196
1148.58, 882.135
1148.69, 882.124
1188.12, 872.225
1228.04, 862.248
1247.98, 857.264
1267.84, 852.25
1289.09, 846.886
1311.83, 841.149
1335.69, 835.141
1486.34, 797.479
1497.47, 794.697
1516.55, 789.88
1549.65, 781.723
1649.04, 757.231
1683.09, 748.711
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1687.96, 747.493
1691.06, 746.481
1695.85, 744.937

Material Boundary

379.447, 748.16
386.882, 750.56
390.83, 751.547
391.061, 751.605
392.034, 751.848
393.027, 752.096
394.042, 752.35
395.078, 752.609
396.137, 752.873
397.22, 753.144
398.326, 753.42
399.558, 753.729
413.002, 757.089
447.823, 765.791
564.764, 795.013
627.091, 810.598
685.835, 825.284
713.449, 832.187
737.436, 838.184
760.301, 843.901
782.115, 849.354
802.949, 854.563
822.869, 859.544
840.874, 864.045
841.942, 864.312
860.317, 868.905
877.86, 873.291
912.605, 881.976
912.998, 882.015
913.408, 882.056
923, 883.015
923.821, 883.097
943.006, 885.015
943.825, 885.097
963.012, 887.015
963.828, 887.096
983.017, 889.015
983.831, 889.096
1002.88, 891.001
1003.02, 891.015
1004.05, 891.118
1022.87, 893
1024.07, 893
1031.28, 893
1031.85, 893
1038.39, 893
1047.46, 892.093
1056.17, 891.223
1058.26, 891.015
1067.54, 890.087
1078.26, 889.015
1087.61, 888.08
1098.26, 887.015
1107.68, 886.073
1118.27, 885.015
1122.95, 884.554
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1127.72, 884.07
1138.27, 883.015
1142.97, 882.553
1147.91, 882.06
1147.94, 882.048
1148.56, 881.986
1148.66, 881.976
1188.08, 872.08
1228, 862.102
1247.94, 857.118
1267.81, 852.104
1289.06, 846.74
1311.8, 841.003
1335.66, 834.996
1486.31, 797.334
1497.43, 794.552
1516.51, 789.734
1549.61, 781.577
1649, 757.085
1683.06, 748.565
1687.92, 747.349
1691.01, 746.338
1695.33, 744.948

Material Boundary
371.139, 747.994
371.299, 747.998

Scenario-based Entities

Type Coordinates (x,y) Seismic
-2.66e-14, 730.281
178.514, 731.719
180.265, 732.302
180.685, 732.443
181.358, 732.667
181.974, 732.872
194.152, 736.932
197.551, 738.064
198.448, 738.364
198.554, 738.399
198.861, 738.501
199.339, 738.661
200.776, 739.14
200.997, 739.213
201.651, 739.431
201.708, 739.45
202.375, 739.673
202.96, 739.868
203.066, 739.903
203.951, 740.198
204.163, 740.269
205.695, 740.779
206.113, 740.918
206.403, 741.015
206.704, 741.116
206.992, 741.211
207.162, 741.268
207.356, 741.333
213.598, 743.414
219.127, 745.257

Wadsworth Till

Assigned to:
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223.854, 746.832
225.127, 747.257
229.854, 748.832
231.127, 749.257
232.4, 749.681
237.127, 751.257
238.4, 751.681
243.127, 753.257
247.941, 754.861
249.127, 755.257
254.049, 756.897
255.127, 757.257
257.07, 757.904
259.897, 757.906
267.095, 757.918
269.085, 757.256
274.405, 755.485
275.094, 755.256
280.488, 753.46
281.102, 753.256
286.576, 751.434
287.111, 751.256
292.616, 749.424
293.12, 749.256
298.867, 747.343
299.129, 747.256
299.331, 747.189
305.137, 745.256
306.093, 744.938
308.139, 744.257
310.17, 743.58
311.956, 743.54
340.176, 742.974
349.223, 739.958
350.337, 739.956
360.847, 739.955
361.891, 740.301
370.6, 743.203
385.911, 743.07
390.102, 741.672
392.178, 740.98
393.625, 740.498
395.889, 739.743
404.687, 736.81
418.13, 732.329
426.507, 729.536
447.096, 722.672
507.505, 702.534
563.515, 683.862
563.605, 683.831
563.976, 683.705
564.036, 683.685
564.179, 683.637
564.311, 683.592
564.361, 683.575
564.491, 683.575
564.857, 683.576
586.189, 683.61
626.363, 684
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Water Table

698.374, 684.674
703.436, 684.721
840.146, 686
1002.59, 687.5
1031.85, 687.778
1056.47, 688
1070.79, 688.133
1076.9, 688.19
1113.49, 688.53
1198.73, 689.322
1487.03, 692
1546.99, 692.557
1550.33, 693.668
1688.75, 739.809
1689.03, 739.9
1704.21, 739.987
1707.78, 738.796
1713.96, 736.738
1718.76, 736.738
1725.58, 736.737
1729.95, 738.193
1734.63, 739.753
1760.99, 740.279
1763.01, 740.319
1763.65, 740.104
1763.66, 740.102
1763.67, 740.098
1763.68, 740.094
1763.69, 740.092
1763.71, 740.084
1763.72, 740.082
1763.72, 740.081
1763.77, 740.065
1763.78, 740.062
1763.8, 740.056
1763.81, 740.051
1763.83, 740.046
1763.85, 740.038
1763.88, 740.028
1763.89, 740.024
1764, 739.989
1764.14, 739.942
1764.53, 739.813
1764.53, 739.811
1764.57, 739.8
1764.59, 739.79
1764.67, 739.764
1765.01, 739.653
1765.03, 739.645
1765.1, 739.622
1765.5, 739.489
1767.7, 739.105
1767.72, 739.101
1768.46, 738.913
1772.79, 737.949
1773.36, 737.944
1779.28, 737.93
1787.81, 737.786
1792.3, 737.722
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1800.94, 737.614
1814.87, 737.579
1826.26, 737.371
1838.69, 737.163
1840.03, 737.158
1840.81, 737.155
1841.22, 737.151
1841.48, 737.147
1847.4, 737.001
1892.14, 736.059
1897.9, 735.837
1915.54, 735.228
1916.61, 735.205
1917.52, 735.183
1920.42, 735.09
1923.11, 735.001
1923.25, 735
1923.71, 735.001
1923.77, 735.001
1927.27, 735.005
1930.39, 735.007
1930.8, 735.006
1934.96, 735.008
1935.34, 735.008
1939.87, 735.009
1940.15, 735.004
1942.25, 734.789
1947.23, 734.799
1952.08, 734.831
1955.77, 734.898
1955.95, 734.892
1958.79, 734.961
1958.82, 734.96
1960.66, 734.994
1962.1, 734.978
1966.34, 734.837
1970.07, 734.872
1970.19, 734.876
1971.89, 734.933
1972.06, 734.942
1972.35, 734.958
1974.24, 735.179
1974.56, 735.224
1976.51, 735.491
1977.05, 735.576
1979.08, 735.893
1981.03, 736.234
1982.08, 736.415
1983.3, 736.648
1984.15, 736.81
1985.71, 737.106
1987.91, 737.555
1990.31, 738.046
1992.64, 738.554
1996.46, 739.383
1998.94, 739.947
2005.36, 741.412
2007.91, 742.015
2017.72, 744.335
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2019.79, 744.824
2022.07, 745.38
2048.08, 751.704
2048.4, 751.784
2051.03, 752.434
2051.27, 752.494
2052.67, 752.839
2053.9, 753.148
2054.59, 753.317
2056.91, 753.888
2061.99, 755.146
2063.34, 755.481
2070.07, 757.147
2072.75, 757.81
2081.18, 759
2085.68, 759
2086.73, 758.77
2088.14, 758.464
2088.96, 758.282
2089.74, 758.111
2090.12, 758.026
2090.97, 757.836
2094.09, 757.125
2100.14, 755.745
2101.08, 755.528
2102.84, 755.126
2104.41, 754.768
2105.48, 754.523
2108.33, 753.859
2109.8, 753.517
2111.42, 753.135
2114.73, 752.349
2117.29, 751.74
2127.76, 749.27
2129.51, 748.856
2131.93, 748.281
2135.49, 747.427
2151.4, 743.569
2158.03, 741.971
2172.67, 738.411
2183.45, 735.767
2186.05, 735.696
2193.75, 735.575
2197.12, 735.484
2205.31, 735.357
2212.75, 735.233
2219.59, 735.014
2220.19, 735.014
2222.89, 735.007
2223.15, 735.005
2224.86, 735
2227.4, 734.909
2228.23, 734.871
2235.86, 734.556
2237.44, 734.493
2243.14, 734.24
2246.4, 734.069
2300, 733.229
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Piezoline

386.057, 748.292
386.203, 748.286
389.631, 748.157
390.102, 748
402.215, 743.962
403.086, 743.672
410.125, 741.325
412.226, 740.625
420.368, 737.91
432.54, 733.852
440.132, 731.322
447.096, 729
503.929, 710.053
539.503, 697.951
558.611, 691.762
558.865, 691.679
562.929, 690.36
564.036, 690.348
567.84, 690.349
591.835, 690.364
623.213, 690.364
626.363, 690.364
694.207, 690.807
696.794, 690.824
748.23, 691.161
758.969, 691.241
840.146, 692
840.75, 692.006
878.605, 692.355
1002.59, 693.5
1031.66, 693.776
1031.69, 693.776
1031.85, 693.778
1056.47, 694
1104.1, 694.443
1146.52, 694.837
1211.99, 695.445
1271.75, 696
1271.77, 696
1289.59, 696.166
1484.09, 698.02
1487.03, 698.047
1488.81, 698.064
1546.16, 698.605
1550.33, 699.993
1550.34, 699.997
1664.79, 738.147
1685.08, 744.911
1685.14, 744.929
1685.15, 744.933
1685.16, 744.935
1685.16, 744.936
1685.18, 744.943
1685.18, 744.943
1688.75, 745.08

Low Permeable 
Earth Liner

Bottom Liner 
Critical 
Interface - 
Base and 
Sideslopes

LCS Granular 
Drainage Layer

Assigned to:
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2.3402.3402.3402.340

1 1W W

Method: GLE / Morgenstern-Price
Factor of Safety: 2.340
Center: 1729.263, 2318.997
Radius: 1548.115
Left Slip Surface Endpoint: 1145.002, 885.365
Right Slip Surface Endpoint: 1573.794, 778.708

Zion Landfill Site 2 North Expansion: Section B-B' (East Side)
Complete Buildout / Global Stability
Circular - Grid Search 
Long Term / Static Conditions 

Phi 
(deg)

Cohesion 
(psf)

Sat. Unit Weight 
(lbs/ft3)

Unit Weight 
(lbs/ft3)

ColorMaterial Name

34.30130.3121.5Final Cover Soils

21.90130.3121.5Final Cover Critical Interface

3007575Expansion Waste Fill

300130126LCS Granular Drainage Layer

14.945134.1128.2
Bottom Liner Critical Interface - Base 

and Sideslopes

34.30134.1128.2Low Permeable Earth Liner

14.31000137.8136.6Wadsworth Till

Safety Factor
0.000
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Slide Analysis Information

B-B_final_east_LT

Project Summary
File Name: B-B_final_east_LT.slmd
Slide Modeler Version: 9.006
Compute Time: 00h:00m:08.725s
Project Title: SLIDE - An Interactive Slope Stability Program
Date Created: 1/30/2020, 11:59:15 AM

General Settings
Units of Measurement: Imperial Units
Time Units: days
Permeability Units: feet/second
Data Output: Standard
Failure Direction: Left to Right

Analysis Options
Slices Type: Vertical

Analysis Methods Used
Bishop simplified
GLE/Morgenstern-Price with interslice force function 
(Half Sine)
Janbu corrected
Spencer

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes
Create Interslice boundaries at intersections with water 
tables and piezos:

Yes

Initial trial value of FS: 1
Steffensen Iteration: Yes

Groundwater Analysis



Groundwater Method: Water Surfaces
Pore Fluid Unit Weight [lbs/ft3]: 62.4
Use negative pore pressure cutoff: Yes
Maximum negative pore pressure [psf]: 0
Advanced Groundwater Method: None

Random Numbers
Pseudo-random Seed: 10116
Random Number Generation Method: Park and Miller v.3

Surface Options
Surface Type: Circular
Search Method: Grid Search
Radius Increment: 10
Composite Surfaces: Disabled
Reverse Curvature: Invalid Surfaces
Minimum Elevation: Not Defined
Minimum Depth [ft]: 6
Minimum Area: Not Defined
Minimum Weight: Not Defined

Seismic Loading
Advanced seismic analysis: No
Staged pseudostatic analysis: No

Materials
Final Cover Soils

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 0
Friction Angle [deg] 34.3
Water Surface None
Ru Value 0
Final Cover Critical Interface

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
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Cohesion [psf] 0
Friction Angle [deg] 21.9
Water Surface None
Ru Value 0
Expansion Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface None
Ru Value 0
LCS Granular Drainage Layer

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 126
Saturated Unit Weight [lbs/ft3] 130
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface Piezometric Line 1
Hu Value 1
Bottom Liner Critical Interface - Base and Sideslopes

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 45
Friction Angle [deg] 14.9
Water Surface Piezometric Line 1
Hu Value 1
Low Permeable Earth Liner

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 0
Friction Angle [deg] 34.3
Water Surface Piezometric Line 1
Hu Value 1
Wadsworth Till

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 136.6
Saturated Unit Weight [lbs/ft3] 137.8
Cohesion [psf] 1000
Friction Angle [deg] 14.3
Water Surface Water Table
Hu Value 1
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Global Minimums
Method: bishop simplified

FS 2.343420
Center: 1729.263, 2318.997
Radius: 1548.115
Left Slip Surface Endpoint: 1145.002, 885.365
Right Slip Surface Endpoint: 1573.794, 778.708
Resisting Moment: 3.9008e+08 lb-ft
Driving Moment: 1.66457e+08 lb-ft
Total Slice Area: 4750.35 ft2
Surface Horizontal Width: 428.792 ft
Surface Average Height: 11.0784 ft

Method: janbu corrected

FS 2.356840
Center: 1729.263, 2318.997
Radius: 1548.115
Left Slip Surface Endpoint: 1145.002, 885.365
Right Slip Surface Endpoint: 1573.794, 778.708
Resisting Horizontal Force: 246421 lb
Driving Horizontal Force: 104556 lb
Total Slice Area: 4750.35 ft2
Surface Horizontal Width: 428.792 ft
Surface Average Height: 11.0784 ft

Method: spencer

FS 2.341450
Center: 1729.263, 2318.997
Radius: 1548.115
Left Slip Surface Endpoint: 1145.002, 885.365
Right Slip Surface Endpoint: 1573.794, 778.708
Resisting Moment: 3.89752e+08 lb-ft
Driving Moment: 1.66457e+08 lb-ft
Resisting Horizontal Force: 243978 lb
Driving Horizontal Force: 104199 lb
Total Slice Area: 4750.35 ft2
Surface Horizontal Width: 428.792 ft
Surface Average Height: 11.0784 ft

Method: gle/morgenstern-price
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FS 2.339700
Center: 1729.263, 2318.997
Radius: 1548.115
Left Slip Surface Endpoint: 1145.002, 885.365
Right Slip Surface Endpoint: 1573.794, 778.708
Resisting Moment: 3.8946e+08 lb-ft
Driving Moment: 1.66457e+08 lb-ft
Resisting Horizontal Force: 243942 lb
Driving Horizontal Force: 104262 lb
Total Slice Area: 4750.35 ft2
Surface Horizontal Width: 428.792 ft
Surface Average Height: 11.0784 ft

Valid and Invalid Surfaces
Method: bishop simplified

Number of Valid Surfaces: 4411
Number of Invalid Surfaces: 396

Error Codes
Error Code -109 reported for 2 surfaces
Error Code -110 reported for 77 surfaces
Error Code -115 reported for 317 surfaces

Method: janbu corrected

Number of Valid Surfaces: 4411
Number of Invalid Surfaces: 396

Error Codes
Error Code -109 reported for 2 surfaces
Error Code -110 reported for 77 surfaces
Error Code -115 reported for 317 surfaces

Method: spencer

Number of Valid Surfaces: 4411
Number of Invalid Surfaces: 396

Error Codes
Error Code -109 reported for 2 surfaces
Error Code -110 reported for 77 surfaces
Error Code -115 reported for 317 surfaces

Method: gle/morgenstern-price

Number of Valid Surfaces: 4411
Number of Invalid Surfaces: 396

Error Codes
Error Code -109 reported for 2 surfaces
Error Code -110 reported for 77 surfaces
Error Code -115 reported for 317 surfaces

Error Code Descriptions
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The following errors were encountered during the computation:
-109 = Soiltype for slice base not located. This error should occur very rarely, if at all. It may  
occur if a very low number of slices is combined with certain soil geometries, such that the  
midpoint of a slice base is actually outside the soil region,even though the slip surface is wholly  
within the soil region.
-110 = The water table or a piezoline does not span the slip region for a given slip surface,  
when Water Surfaces is specified as the method of pore pressure calculation. If this error occurs,  
check that the water table or piezoline(s) span the appropriate soil cells.
-115 = Surface too shallow, below the minimum depth.

Entity Information
Circ - Thin Layers

Shared Entities

Type Coordinates (x,y)
1705.77, 744.739
1691.94, 749.191
1688.75, 750.234
1683.79, 751.475
1649.72, 759.997
1550.33, 784.49
1517.24, 792.645
1498.17, 797.461
1487.03, 800.244
1336.39, 837.906
1312.53, 843.912
1289.79, 849.649
1268.54, 855.013
1248.67, 860.028
1228.73, 865.012
1188.81, 874.99
1149.18, 884.939
1148.86, 884.971
1148.57, 885
1148.54, 885.012
1143.27, 885.539
1138.57, 886
1128.02, 887.055
1123.25, 887.539
1118.57, 888
1107.98, 889.059
1098.56, 890
1087.91, 891.065
1078.56, 892
1067.84, 893.072
1058.55, 894
1056.47, 894.208
1047.76, 895.079
1038.54, 896
1031.85, 896
1031.28, 896
1024.07, 896
1022.73, 896
1003.75, 894.103
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1002.72, 894
1002.59, 893.986
983.533, 892.081
982.719, 892
963.529, 890.082
962.713, 890
943.526, 888.082
942.708, 888
923.523, 886.082
922.702, 886
913.109, 885.041
912.699, 885
912.114, 884.941
912.089, 884.939
877.133, 876.202
859.589, 871.816
841.214, 867.222
840.146, 866.956
822.141, 862.454
802.222, 857.474
781.387, 852.265
759.573, 846.811
736.709, 841.095
712.721, 835.098
685.108, 828.195
626.363, 813.508
564.036, 797.924
447.096, 768.701
412.275, 760
398.83, 756.64
397.597, 756.33
396.492, 756.054
395.41, 755.784
394.351, 755.519
393.315, 755.26
392.3, 755.007
391.307, 754.759
390.334, 754.516
390.102, 754.458
386.057, 753.446
369.041, 747.954
360.315, 745.046
360.041, 744.955
350.343, 744.956
350.039, 744.956
341.31, 747.867
341.038, 747.958
312.062, 748.539
311.035, 748.562
309.721, 749
307.672, 749.682
306.716, 750
300.91, 751.933
300.708, 752
300.446, 752.087
294.699, 754
294.195, 754.168
288.69, 756
288.155, 756.178
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External Boundary

282.681, 758
282.067, 758.204
276.673, 760
275.984, 760.229
270.664, 762
267.902, 762.919
259.888, 762.906
256.257, 762.904
253.546, 762
252.468, 761.641
247.546, 760
246.36, 759.605
241.546, 758
236.819, 756.424
235.546, 756
230.819, 754.424
229.546, 754
228.273, 753.576
223.546, 752
222.273, 751.576
217.546, 750
212.017, 748.157
205.774, 746.076
205.581, 746.012
205.411, 745.955
205.123, 745.859
204.822, 745.759
204.532, 745.662
204.114, 745.523
202.582, 745.012
202.37, 744.941
201.485, 744.646
201.379, 744.611
200.794, 744.416
200.126, 744.193
200.07, 744.175
199.416, 743.957
199.195, 743.883
197.758, 743.404
197.28, 743.245
196.972, 743.142
196.867, 743.107
195.97, 742.808
192.571, 741.675
180.393, 737.616
179.777, 737.41
179.104, 737.186
178.684, 737.046
177.683, 736.712
0, 735.281
0, 330
2300, 329.864
2300, 738.23
2246.57, 739.067
2243.38, 739.234
2237.66, 739.488
2236.06, 739.552
2228.45, 739.866
2227.6, 739.905
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2224.96, 740
2223.17, 740.005
2222.91, 740.007
2220.2, 740.014
2219.67, 740.014
2212.87, 740.232
2205.39, 740.356
2197.23, 740.483
2193.85, 740.574
2186.16, 740.695
2184.12, 740.751
2173.86, 743.268
2159.21, 746.831
2152.58, 748.429
2136.66, 752.288
2133.09, 753.144
2130.67, 753.722
2128.9, 754.137
2118.44, 756.605
2115.88, 757.214
2112.57, 758
2110.94, 758.385
2109.47, 758.729
2106.6, 759.395
2105.52, 759.642
2103.96, 760
2102.2, 760.402
2101.25, 760.619
2095.2, 762
2092.07, 762.714
2091.21, 762.906
2090.82, 762.992
2090.04, 763.165
2089.21, 763.348
2087.8, 763.655
2086.22, 764
2081.11, 764
2080.83, 764
2071.8, 762.725
2068.87, 762
2062.14, 760.334
2060.79, 760
2055.71, 758.743
2053.39, 758.173
2052.69, 758
2051.46, 757.69
2050.07, 757.348
2049.83, 757.288
2047.2, 756.637
2046.89, 756.56
2020.89, 750.238
2018.62, 749.686
2006.76, 746.88
2004.23, 746.282
1997.83, 744.822
1995.37, 744.264
1991.58, 743.44
1989.28, 742.939
1986.9, 742.454
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1984.74, 742.012
1983.22, 741.722
1982.37, 741.56
1981.18, 741.335
1980.18, 741.16
1978.26, 740.826
1976.28, 740.516
1975.78, 740.438
1973.88, 740.177
1973.61, 740.14
1971.91, 739.942
1971.78, 739.934
1971.67, 739.928
1970.03, 739.874
1969.97, 739.872
1966.4, 739.837
1962.15, 739.979
1962.12, 739.978
1960.65, 739.995
1960.65, 739.995
1960.64, 739.995
1958.84, 739.961
1958.8, 739.962
1955.97, 739.894
1955.8, 739.899
1952.02, 739.831
1947.2, 739.799
1942.5, 739.789
1940.44, 740
1939.92, 740.009
1935.35, 740.008
1934.96, 740.008
1930.81, 740.006
1930.4, 740.007
1927.26, 740.005
1923.77, 740.001
1923.7, 740.001
1923.26, 740
1923.21, 740
1920.59, 740.087
1917.66, 740.181
1916.72, 740.203
1915.68, 740.226
1898.08, 740.833
1892.28, 741.057
1847.51, 742
1841.58, 742.146
1841.29, 742.151
1840.84, 742.154
1840.05, 742.158
1838.74, 742.163
1826.34, 742.37
1814.92, 742.579
1800.98, 742.614
1792.37, 742.721
1787.88, 742.786
1779.33, 742.929
1773.39, 742.943
1773.36, 742.944
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1769.62, 743.777
1768.75, 744
1768.54, 744.035
1766.72, 744.351
1766.68, 744.366
1766.61, 744.388
1766.59, 744.396
1766.25, 744.508
1766.18, 744.534
1766.15, 744.543
1766.11, 744.554
1766.11, 744.557
1765.72, 744.685
1765.58, 744.732
1765.48, 744.767
1765.46, 744.772
1765.43, 744.781
1765.41, 744.79
1765.39, 744.795
1765.38, 744.799
1765.36, 744.806
1765.35, 744.809
1765.3, 744.824
1765.3, 744.826
1765.29, 744.828
1765.27, 744.835
1765.27, 744.837
1765.25, 744.842
1765.24, 744.845
1765.23, 744.848
1763.77, 745.335
1760.89, 745.278
1733.77, 744.737
1728.36, 742.936
1724.77, 741.738
1718.76, 741.738
1714.77, 741.738
1709.37, 743.539
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Material Boundary

371.139, 747.994
371.35, 747.924
371.563, 747.853
384.979, 743.38
385.911, 743.07
390.102, 741.672
392.178, 740.98
393.625, 740.498
395.889, 739.743
404.687, 736.81
418.13, 732.329
426.507, 729.536
447.096, 722.672
507.505, 702.534
563.515, 683.862
563.605, 683.831
563.976, 683.705
564.036, 683.685
564.179, 683.637
564.311, 683.592
564.361, 683.575
564.491, 683.575
564.857, 683.576
586.189, 683.61
626.363, 684
698.374, 684.674
703.436, 684.721
840.146, 686
1002.59, 687.5
1031.85, 687.778
1056.47, 688
1070.79, 688.133
1076.9, 688.19
1113.49, 688.53
1198.73, 689.322
1487.03, 692
1546.99, 692.557
1550.33, 693.668
1688.75, 739.809
1696.74, 742.47
1703.25, 744.639
1703.64, 744.772
1703.65, 744.774
1703.66, 744.776
1703.67, 744.781
369.041, 747.954
369.564, 747.963
371.299, 747.998
378.927, 748.15
379.447, 748.16
386.057, 748.292
386.203, 748.286
389.631, 748.157
390.102, 748
402.215, 743.962
403.086, 743.672
410.125, 741.325
412.226, 740.625
420.368, 737.91
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Material Boundary

432.54, 733.852
440.132, 731.322
447.096, 729
503.929, 710.053
539.503, 697.951
558.611, 691.762
558.865, 691.679
562.929, 690.36
564.036, 690.348
567.84, 690.349
591.835, 690.364
623.213, 690.364
626.363, 690.364
694.207, 690.807
696.794, 690.824
748.23, 691.161
758.969, 691.241
840.146, 692
840.75, 692.006
878.605, 692.355
1002.59, 693.5
1031.66, 693.776
1031.69, 693.776
1031.85, 693.778
1056.47, 694
1104.1, 694.443
1146.52, 694.837
1211.99, 695.445
1271.75, 696
1271.77, 696
1289.59, 696.166
1484.09, 698.02
1487.03, 698.047
1488.81, 698.064
1546.16, 698.605
1550.33, 699.993
1550.34, 699.997
1664.79, 738.147
1685.08, 744.911
1685.14, 744.929
1685.15, 744.933
1685.16, 744.935
1685.16, 744.936
1685.18, 744.943
1685.18, 744.943
1688.75, 745.08
1695.33, 744.948
1695.56, 744.943
1695.85, 744.937
1703.67, 744.781
1705.77, 744.739
386.057, 748.292
387.636, 748.688
389.31, 749.106
390.102, 749.304
391.02, 749.533
392.766, 749.97
394.551, 750.415
396.375, 750.871
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Material Boundary

398.239, 751.337
400.145, 751.813
402.095, 752.3
404.089, 752.798
406.128, 753.308
411.367, 754.619
447.096, 763.546
449.685, 764.193
564.036, 792.77
626.363, 808.356
792.922, 850
793.256, 850.084
800.923, 852
801.257, 852.084
808.924, 854
809.258, 854.084
816.925, 856
817.259, 856.084
824.926, 858
825.261, 858.084
832.927, 860
833.262, 860.084
840.146, 861.804
840.929, 862
841.263, 862.084
848.931, 864
849.265, 864.083
856.933, 866
857.267, 866.083
864.935, 868
865.269, 868.083
872.938, 870
873.27, 870.083
880.94, 872
881.272, 872.083
888.942, 874
889.273, 874.083
896.944, 876
897.274, 876.082
904.947, 878
905.275, 878.082
912.949, 880.002
913.77, 880.084
932.954, 882
933.767, 882.081
952.96, 884
953.77, 884.081
972.965, 886
973.774, 886.081
992.971, 888
993.788, 888.082
1002.59, 888.961
1012.97, 890
1015.9, 890
1031.85, 890.91
1032.05, 890.921
1048.3, 890
1056.47, 889.183
1057.55, 889.075
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1068.31, 888
1079.05, 886.926
1088.31, 886
1098.98, 884.933
1108.31, 884
1118.92, 882.939
1128.32, 882
1138.86, 880.946
1138.94, 880.946
1148.32, 880
1170.76, 874.561
1189.01, 870
1189.01, 870
1211.61, 864.353
1229.02, 860
1229.02, 860
1252.48, 854.135
1269.03, 850
1269.03, 850
1293.27, 843.94
1309.04, 840
1309.04, 840
1334.07, 833.743
1349.05, 830
1349.05, 830
1374.81, 823.56
1389.05, 820
1389.05, 820
1415.4, 813.414
1429.06, 810
1429.06, 810
1455.94, 803.282
1469.07, 800
1482.16, 796.729
1487.03, 795.51
1509.08, 790
1521.9, 786.796
1549.09, 780
1550.33, 779.69
1561.74, 776.837
1589.1, 770
1601.64, 766.866
1629.1, 760
1641.53, 756.892
1669.11, 749.997
1687.47, 745.402
1688.75, 745.08
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Material Boundary

386.057, 748.292
390.102, 746.943
398.905, 744.009
399.789, 743.714
406.969, 741.321
409.105, 740.609
417.384, 737.849
429.814, 733.705
437.565, 731.121
447.096, 727.943
513.062, 705.952
558.73, 690.668
562.767, 689.357
564.036, 689.344
567.392, 689.344
591.838, 689.36
626.363, 689.36
695.698, 689.813
697.254, 689.823
736.377, 690.079
748.109, 690.189
840.146, 691.05
877.729, 691.397
1002.59, 692.55
1030.76, 692.817
1031.85, 692.828
1033.44, 692.842
1033.47, 692.842
1056.47, 693.05
1104.66, 693.498
1147.07, 693.892
1212.44, 694.499
1487.03, 697.05
1532.11, 697.469
1546.04, 697.6
1546.32, 697.603
1550.33, 698.939
1653.01, 733.166
1688.75, 745.08
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Material Boundary

371.563, 747.853
386.035, 748.141
390.055, 746.801
398.858, 743.867
399.741, 743.572
406.921, 741.178
409.057, 740.466
417.336, 737.706
429.767, 733.562
437.517, 730.978
447.048, 727.801
513.014, 705.81
558.684, 690.525
562.742, 689.207
564.035, 689.194
567.392, 689.194
591.838, 689.21
626.364, 689.21
695.699, 689.663
697.255, 689.673
736.378, 689.929
748.11, 690.039
840.147, 690.9
877.73, 691.247
1002.59, 692.4
1030.76, 692.667
1031.85, 692.678
1033.44, 692.692
1033.47, 692.692
1056.47, 692.9
1104.66, 693.348
1147.07, 693.742
1212.44, 694.349
1487.04, 696.9
1532.11, 697.319
1546.04, 697.45
1546.34, 697.453
1550.38, 698.797
1653.06, 733.024
1688.78, 744.929
1695.55, 744.793
1703.25, 744.639
378.927, 748.15
386.841, 750.704
390.794, 751.693
391.025, 751.751
391.998, 751.994
392.991, 752.242
394.005, 752.495
395.042, 752.754
396.101, 753.019
397.183, 753.289
398.289, 753.566
399.521, 753.875
412.966, 757.235
447.787, 765.936
564.727, 795.159
627.055, 810.743
685.799, 825.43
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Material Boundary

713.413, 832.333
737.4, 838.33
760.264, 844.046
782.078, 849.5
802.913, 854.709
822.833, 859.689
840.838, 864.191
841.905, 864.458
860.28, 869.051
877.824, 873.437
912.579, 882.124
912.983, 882.164
913.393, 882.205
922.986, 883.164
923.806, 883.246
942.991, 885.164
943.81, 885.246
962.997, 887.164
963.813, 887.246
983.002, 889.164
983.816, 889.246
1002.87, 891.15
1003.01, 891.164
1004.04, 891.267
1022.87, 893.15
1024.07, 893.15
1031.28, 893.15
1031.85, 893.15
1038.4, 893.15
1047.48, 892.243
1056.19, 891.373
1058.27, 891.164
1067.55, 890.236
1078.27, 889.164
1087.62, 888.229
1098.28, 887.164
1107.69, 886.223
1118.28, 885.164
1122.97, 884.703
1127.74, 884.219
1138.29, 883.164
1142.99, 882.702
1147.94, 882.207
1147.97, 882.196
1148.58, 882.135
1148.69, 882.124
1188.12, 872.225
1228.04, 862.248
1247.98, 857.264
1267.84, 852.25
1289.09, 846.886
1311.83, 841.149
1335.69, 835.141
1486.34, 797.479
1497.47, 794.697
1516.55, 789.88
1549.65, 781.723
1649.04, 757.231
1683.09, 748.711
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1687.96, 747.493
1691.06, 746.481
1695.85, 744.937

Material Boundary

379.447, 748.16
386.882, 750.56
390.83, 751.547
391.061, 751.605
392.034, 751.848
393.027, 752.096
394.042, 752.35
395.078, 752.609
396.137, 752.873
397.22, 753.144
398.326, 753.42
399.558, 753.729
413.002, 757.089
447.823, 765.791
564.764, 795.013
627.091, 810.598
685.835, 825.284
713.449, 832.187
737.436, 838.184
760.301, 843.901
782.115, 849.354
802.949, 854.563
822.869, 859.544
840.874, 864.045
841.942, 864.312
860.317, 868.905
877.86, 873.291
912.605, 881.976
912.998, 882.015
913.408, 882.056
923, 883.015
923.821, 883.097
943.006, 885.015
943.825, 885.097
963.012, 887.015
963.828, 887.096
983.017, 889.015
983.831, 889.096
1002.88, 891.001
1003.02, 891.015
1004.05, 891.118
1022.87, 893
1024.07, 893
1031.28, 893
1031.85, 893
1038.39, 893
1047.46, 892.093
1056.17, 891.223
1058.26, 891.015
1067.54, 890.087
1078.26, 889.015
1087.61, 888.08
1098.26, 887.015
1107.68, 886.073
1118.27, 885.015
1122.95, 884.554
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1127.72, 884.07
1138.27, 883.015
1142.97, 882.553
1147.91, 882.06
1147.94, 882.048
1148.56, 881.986
1148.66, 881.976
1188.08, 872.08
1228, 862.102
1247.94, 857.118
1267.81, 852.104
1289.06, 846.74
1311.8, 841.003
1335.66, 834.996
1486.31, 797.334
1497.43, 794.552
1516.51, 789.734
1549.61, 781.577
1649, 757.085
1683.06, 748.565
1687.92, 747.349
1691.01, 746.338
1695.33, 744.948

Material Boundary
371.139, 747.994
371.299, 747.998

Scenario-based Entities

Type Coordinates (x,y) Static
-2.66e-14, 730.281
178.514, 731.719
180.265, 732.302
180.685, 732.443
181.358, 732.667
181.974, 732.872
194.152, 736.932
197.551, 738.064
198.448, 738.364
198.554, 738.399
198.861, 738.501
199.339, 738.661
200.776, 739.14
200.997, 739.213
201.651, 739.431
201.708, 739.45
202.375, 739.673
202.96, 739.868
203.066, 739.903
203.951, 740.198
204.163, 740.269
205.695, 740.779
206.113, 740.918
206.403, 741.015
206.704, 741.116
206.992, 741.211
207.162, 741.268
207.356, 741.333
213.598, 743.414
219.127, 745.257

Wadsworth Till

Assigned to:
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223.854, 746.832
225.127, 747.257
229.854, 748.832
231.127, 749.257
232.4, 749.681
237.127, 751.257
238.4, 751.681
243.127, 753.257
247.941, 754.861
249.127, 755.257
254.049, 756.897
255.127, 757.257
257.07, 757.904
259.897, 757.906
267.095, 757.918
269.085, 757.256
274.405, 755.485
275.094, 755.256
280.488, 753.46
281.102, 753.256
286.576, 751.434
287.111, 751.256
292.616, 749.424
293.12, 749.256
298.867, 747.343
299.129, 747.256
299.331, 747.189
305.137, 745.256
306.093, 744.938
308.139, 744.257
310.17, 743.58
311.956, 743.54
340.176, 742.974
349.223, 739.958
350.337, 739.956
360.847, 739.955
361.891, 740.301
370.6, 743.203
385.911, 743.07
390.102, 741.672
392.178, 740.98
393.625, 740.498
395.889, 739.743
404.687, 736.81
418.13, 732.329
426.507, 729.536
447.096, 722.672
507.505, 702.534
563.515, 683.862
563.605, 683.831
563.976, 683.705
564.036, 683.685
564.179, 683.637
564.311, 683.592
564.361, 683.575
564.491, 683.575
564.857, 683.576
586.189, 683.61
626.363, 684
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Water Table

698.374, 684.674
703.436, 684.721
840.146, 686
1002.59, 687.5
1031.85, 687.778
1056.47, 688
1070.79, 688.133
1076.9, 688.19
1113.49, 688.53
1198.73, 689.322
1487.03, 692
1546.99, 692.557
1550.33, 693.668
1688.75, 739.809
1689.03, 739.9
1704.21, 739.987
1707.78, 738.796
1713.96, 736.738
1718.76, 736.738
1725.58, 736.737
1729.95, 738.193
1734.63, 739.753
1760.99, 740.279
1763.01, 740.319
1763.65, 740.104
1763.66, 740.102
1763.67, 740.098
1763.68, 740.094
1763.69, 740.092
1763.71, 740.084
1763.72, 740.082
1763.72, 740.081
1763.77, 740.065
1763.78, 740.062
1763.8, 740.056
1763.81, 740.051
1763.83, 740.046
1763.85, 740.038
1763.88, 740.028
1763.89, 740.024
1764, 739.989
1764.14, 739.942
1764.53, 739.813
1764.53, 739.811
1764.57, 739.8
1764.59, 739.79
1764.67, 739.764
1765.01, 739.653
1765.03, 739.645
1765.1, 739.622
1765.5, 739.489
1767.7, 739.105
1767.72, 739.101
1768.46, 738.913
1772.79, 737.949
1773.36, 737.944
1779.28, 737.93
1787.81, 737.786
1792.3, 737.722
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1800.94, 737.614
1814.87, 737.579
1826.26, 737.371
1838.69, 737.163
1840.03, 737.158
1840.81, 737.155
1841.22, 737.151
1841.48, 737.147
1847.4, 737.001
1892.14, 736.059
1897.9, 735.837
1915.54, 735.228
1916.61, 735.205
1917.52, 735.183
1920.42, 735.09
1923.11, 735.001
1923.25, 735
1923.71, 735.001
1923.77, 735.001
1927.27, 735.005
1930.39, 735.007
1930.8, 735.006
1934.96, 735.008
1935.34, 735.008
1939.87, 735.009
1940.15, 735.004
1942.25, 734.789
1947.23, 734.799
1952.08, 734.831
1955.77, 734.898
1955.95, 734.892
1958.79, 734.961
1958.82, 734.96
1960.66, 734.994
1962.1, 734.978
1966.34, 734.837
1970.07, 734.872
1970.19, 734.876
1971.89, 734.933
1972.06, 734.942
1972.35, 734.958
1974.24, 735.179
1974.56, 735.224
1976.51, 735.491
1977.05, 735.576
1979.08, 735.893
1981.03, 736.234
1982.08, 736.415
1983.3, 736.648
1984.15, 736.81
1985.71, 737.106
1987.91, 737.555
1990.31, 738.046
1992.64, 738.554
1996.46, 739.383
1998.94, 739.947
2005.36, 741.412
2007.91, 742.015
2017.72, 744.335
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2019.79, 744.824
2022.07, 745.38
2048.08, 751.704
2048.4, 751.784
2051.03, 752.434
2051.27, 752.494
2052.67, 752.839
2053.9, 753.148
2054.59, 753.317
2056.91, 753.888
2061.99, 755.146
2063.34, 755.481
2070.07, 757.147
2072.75, 757.81
2081.18, 759
2085.68, 759
2086.73, 758.77
2088.14, 758.464
2088.96, 758.282
2089.74, 758.111
2090.12, 758.026
2090.97, 757.836
2094.09, 757.125
2100.14, 755.745
2101.08, 755.528
2102.84, 755.126
2104.41, 754.768
2105.48, 754.523
2108.33, 753.859
2109.8, 753.517
2111.42, 753.135
2114.73, 752.349
2117.29, 751.74
2127.76, 749.27
2129.51, 748.856
2131.93, 748.281
2135.49, 747.427
2151.4, 743.569
2158.03, 741.971
2172.67, 738.411
2183.45, 735.767
2186.05, 735.696
2193.75, 735.575
2197.12, 735.484
2205.31, 735.357
2212.75, 735.233
2219.59, 735.014
2220.19, 735.014
2222.89, 735.007
2223.15, 735.005
2224.86, 735
2227.4, 734.909
2228.23, 734.871
2235.86, 734.556
2237.44, 734.493
2243.14, 734.24
2246.4, 734.069
2300, 733.229

24/25

Tuesday, January 26, 2021B-B_final_east_LT



Piezoline

386.057, 748.292
386.203, 748.286
389.631, 748.157
390.102, 748
402.215, 743.962
403.086, 743.672
410.125, 741.325
412.226, 740.625
420.368, 737.91
432.54, 733.852
440.132, 731.322
447.096, 729
503.929, 710.053
539.503, 697.951
558.611, 691.762
558.865, 691.679
562.929, 690.36
564.036, 690.348
567.84, 690.349
591.835, 690.364
623.213, 690.364
626.363, 690.364
694.207, 690.807
696.794, 690.824
748.23, 691.161
758.969, 691.241
840.146, 692
840.75, 692.006
878.605, 692.355
1002.59, 693.5
1031.66, 693.776
1031.69, 693.776
1031.85, 693.778
1056.47, 694
1104.1, 694.443
1146.52, 694.837
1211.99, 695.445
1271.75, 696
1271.77, 696
1289.59, 696.166
1484.09, 698.02
1487.03, 698.047
1488.81, 698.064
1546.16, 698.605
1550.33, 699.993
1550.34, 699.997
1664.79, 738.147
1685.08, 744.911
1685.14, 744.929
1685.15, 744.933
1685.16, 744.935
1685.16, 744.936
1685.18, 744.943
1685.18, 744.943
1688.75, 745.08

Low Permeable 
Earth Liner

Bottom Liner 
Critical 
Interface - 
Base and 
Sideslopes

LCS Granular 
Drainage Layer

Assigned to:
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Volume Title Here

J.2-D  Rapid Drawdown of Detention Basin
(Global Stability Analysis)



 
 Page: 1 of 4 

Client: Zion Landfill, Inc. 

Project: Zion Landfill – Site 2 North Expansion 

Project #: 631020105 

Calculated By: ORC Date: 05/2022 

 Checked by: DAM Date: 05/2022 
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Problem Statement 

Determine the factor of safety of the horizontal expansion during rapid drawdown conditions of the 
detention basin, with the landfill in final buildout (after final cover placement). 

Background 

The rapid drawdown condition arises when submerged slopes experience a rapid reduction in water 
level. The reduction in water level removes the stabilizing force from the weight of the water and the 
pore pressure of the basin foundation material (Wadsworth Till) will be slow to dissipate. These 
scenarios will reduce the slope stability of the basin.  
This calculation is developed to identify the lowest factor of safety assuming that rapid drawdown of 
the detention basin occurs with the force of the fully constructed landfill behind it (worst case 
scenario).    
Given 

 Hydrogeologic and Design Drawings contained in this Application. 
 

 Appendix J.1 “Summary of Geotechnical Design Parameters” contained in this Application. 
 

 Peak horizontal ground acceleration (PGHA) determined from USGS National Seismic Hazard 
Mapping Project website (value of 0.0461g for horizontal acceleration — please refer to 
Appendix J.1). 

 
 Appendix J.2-C contained in this Application.  
 

 Computer model SLIDE - An Interactive Slope Stability Program, version 9.006, developed by 
Rocscience, Inc. was used for the stability analyses. 

 
Assumptions 
Selected Critical Cross Section 

Critical Cross Section A-A’ - Cross Section A-A’ as shown on Figure Nos. 1 and 2 in Appendix J.2-
C is a critical cross section oriented overall from south to north, starting in the existing landfill and 
moving north through the vertical expansion and then horizontal expansion, and then through the 
detention basin. A critical cross section is used to be conservative, as it captures the steepest 
possible slopes and peak elevations. The cross section is characterized by the following features: 
 Peak final landform elevation of 896 feet MSL for the horizontal and vertical expansions; 

 

 Maximum waste column thickness of 198 feet located at peak final landform elevation of 
approximately 896 feet MSL in the horizontal expansion area (Cell 11); 

 

 Maximum waste column thickness of 206 feet located at final landform elevation of 
approximately 896 feet MSL in the vertical expansion area (Cell 7); 
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 Final cover side slopes of 4H:1V with a slope of 10H:1V across the plateau; 
 

 Cell excavation side slopes of 3H:1V in the horizontal and vertical expansion areas; and 
 

 Detention basin slopes and depth. 
 
Landfill Stages Analyzed and Modes of Failure 

Stability of the landfill was analyzed during final buildout (following final cover placement) conditions 
and during rapid drawdown conditions of the detention basin. There are three methods of rapid 
drawdown analyses in SLIDE with two of the methods having different interpolation methods: 
 
 Duncan and Wright (3-stage) (1990) 

o VandenBerge, Wright (2016) 
o Duncan, Wright and Wong (1990) 

 Lowe and Karafiath (1960) 
o VandenBerge, Wright (2016) 
o Duncan, Wright and Wong (1990) 

 Army Corps (2-Stage) (1970) 
 
These methods relate the undrained strength of the soil (after drawdown) to the pre-drawdown 
strength. 
 
The stability of the waste mass and foundation after rapid drawdown was evaluated within the SLIDE 
model using the rotational (circular) failure.  This uses a grid search to find the most critical circular 
failure surfaces within the waste mass and foundation. The grid search was performed in an iterative 
manner by the SLIDE model user. Each time the user adjusted / fine-tuned the grid to the point where 
the model generated the absolute lowest factor of safety.    
 
Limit Equilibrium Analysis Methods 
The limit equilibrium analysis methods used in the SLIDE model analyses included the Bishop 
Simplified Method, the Janbu Corrected Method, the Spencer Method, and the GLE (Generalized 
Limit Equilibrium) / Morgenstern-Price Method. The lowest factor of safety from the four methods 
used is reported on the SLIDE plot for each modeled scenario (attached pages) and on the summary 
table on the following page. All of the modeled scenarios are graphically presented on the SLIDE 
plots provided in the attached pages. 
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Failure Conditions 
In a rapid drawdown model it is typical to model initial soil loading as effective stress conditions 
(drained, consolidated).   As rapid drawdown occurs, the pore-water pressures present in the soil do 
not have time to dissipate. Therefore, post-drawdown conditions of the soil become undrained and 
therefore less stable, and the total stress conditions are assumed (undrained, consolidated).  
 
The model assumes long-term material properties for the pre-drawdown conditions.  The long-term 
shear strength of the Wadsworth Till is obtained from the total stress consolidated undrained (CU) 
triaxial shear strength test.  Therefore, the initial Wadsworth Till conditions are consolidated and 
undrained.  This accurately reflects the groundwater conditions in final buildout, as the groundwater 
table is consistently high.  Short-term shear strength values were used for the Wadsworth Till to mimic 
the drop in shear strength that occurs after rapid drawdown.  The short-term shear strength value in 
the model are obtained from the unconsolidated undrained (UU) triaxial shear strength test.  This is 
a conservative assumption, as short-term conditions conservatively assume that the waste is placed 
before the foundation soils are allowed to consolidate and dissipate excess pore-water pressures. 
 
The stability analyses were performed under static and seismic conditions with the assumption that 
rapid drawdown of the detention basin during final buildout conditions. All material properties are from 
Appendices J.1, J.2-A and J.2-C.    
 
Global Stability Analysis of Rapid Drawdown of the Detention Basin  
Global stability of the landfill and detention basin was analyzed to determine if an adequate factor of 
safety is achieved if rapid drawdown were to occur.  
 
The stability of the landform was evaluated using the unit weights and shear strengths as described 
in Appendix J.1 and Appendix J.2-C. All materials were modeled under long-term shear strength 
parameters.  After rapid drawdown occurs, the Wadsworth Till was modeled under short-term shear 
strength parameters.  This switch in shear strength of the Wadsworth Till was to model the loss of 
strength of the Till after rapid drawdown has occurred. Both shear strength conditions are 
conservative and derived from site specific testing, as described in Appendix J.1. 
 

The initial water table (pre-drawdown) was assumed to be located in contact with the bottom the low 
permeable earth liner and 5-feet below the ground surface (beyond the limits of the landfill).  The 
initial water level in the detention basin was modeled as being 1-foot below the crest of the detention 
basin.  The post-drawdown water level in the detention basin was modeled as five feet below the 
base of the detention basin.  The groundwater was modeled as tying into the water elevation within 
the detention basin in the initial and post-drawdown water elevations.  This is conservative and 
represents the worst-case groundwater scenario across the site.   A liquid level representing a 1-foot 
leachate level was modeled as a piezometric surface, at the top of the LCS drainage layer.  
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Rapid Drawdown Results 
The factors of safety for the landfill if rapid drawdown were to occur are shown in Table J.2D-1.  The 
factors of safety meet the typical minimum requirements of 1.3 for seismic conditions and 1.5 for 
static conditions. 
 

Table J.2D-1 
Zion Landfill – Site 2 North Expansion 

Rapid Drawdown Conditions 
Stability Cross Section A-A’ – Horizontal Expansion (northern slope) 

Analysis (Interpolation Method) 
Factors of Safety 

Short-Term Shear Strength 
Seismic (>1.3) Static (>1.5) 

Duncan, Wright and Wong (VandenBerge, Wright) 1.951 2.657 

Duncan, Wright and Wong (Duncan, Wright and Wong) 1.950 2.655 

Lowe and Karafiath (VandenBerge, Wright) 2.076 2.771 

Lowe and Karafiath (Duncan, Wright and Wong) 2.084 2.728 

Army Corp of Engineers (NA) 1.862 2.584 

 



SLOPE STABILITY 
SECTION A-A’ – HORIZONTAL EXPANSION 

RAPID DRAWDOWN GLOBAL STABILITY
DUNCAN, WRIGHT AND WONG ANALYSIS

VANDENBERGE, WRIGHT INTERPOLATION

COMPLETE BUILDOUT LANDFORM
CIRCULAR ANALYSIS   

(ROTATIONAL SLOPE FAILURE) 
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Slide Analysis Information

A-A_final_north_LT

Project Summary
File Name: A-A_final_north_LT.slmd
Slide Modeler Version: 9.006
Compute Time: 00h:00m:53.705s
Project Title: SLIDE - An Interactive Slope Stability Program
Date Created: 1/30/2020, 11:59:15 AM

General Settings
Units of Measurement: Imperial Units
Time Units: days
Permeability Units: feet/second
Data Output: Standard
Failure Direction: Left to Right

Analysis Options
Slices Type: Vertical

Analysis Methods Used
Bishop simplified
GLE/Morgenstern-Price with interslice force function 
(Half Sine)
Janbu corrected
Spencer

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes
Create Interslice boundaries at intersections with water 
tables and piezos:

Yes

Initial trial value of FS: 1
Steffensen Iteration: Yes

Groundwater Analysis



Groundwater Method: Water Surfaces
Pore Fluid Unit Weight [lbs/ft3]: 62.4
Use negative pore pressure cutoff: Yes
Maximum negative pore pressure [psf]: 0
Advanced Groundwater Method: Rapid Drawdown
Rapid Drawdown Method: Duncan, Wright, Wong 3 Stage (1990)

Random Numbers
Pseudo-random Seed: 10116
Random Number Generation Method: Park and Miller v.3

Surface Options
Surface Type: Circular
Search Method: Grid Search
Radius Increment: 10
Composite Surfaces: Disabled
Reverse Curvature: Invalid Surfaces
Minimum Elevation: Not Defined
Minimum Depth: Not Defined
Minimum Area: Not Defined
Minimum Weight: Not Defined

Seismic Loading
Advanced seismic analysis: No
Staged pseudostatic analysis: No
Seismic Load Coefficient (Horizontal): 0.0461

Materials
Final Cover Soils

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 0
Friction Angle [deg] 34.3
Water Surface None
Ru Value 0
Final Cover Critical Interface

Color

Strength Type Mohr-Coulomb
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Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 0
Friction Angle [deg] 21.9
Water Surface None
Ru Value 0
Expansion Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface None
Ru Value 0
Existing Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface None
Ru Value 0
LCS Granular Drainage Layer

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 126
Saturated Unit Weight [lbs/ft3] 130
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface Piezometric Line 1
Hu Value 1
Bottom Liner Critical Interface - Base and Sideslopes

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 45
Friction Angle [deg] 14.9
Water Surface Piezometric Line 1
Hu Value 1
Low Permeable Earth Liner

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 0
Friction Angle [deg] 34.3
Water Surface Piezometric Line 1
Hu Value 1
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Wadsworth Till

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 136.6
Saturated Unit Weight [lbs/ft3] 137.8
Cohesion [psf] 1000
Friction Angle [deg] 14.3
Water Surface Water Table
Hu Value 1
Rapid Drawdown Undrained Behaviour Yes
RD Shear Strength Envelope Properties CR: 1465PhiR: 11.8

Global Minimums
Method: bishop simplified

FS 2.029960
Center: 4209.244, 1374.191
Radius: 781.814
Left Slip Surface Endpoint: 3593.392, 892.569
Right Slip Surface Endpoint: 4646.374, 726.000
Resisting Moment: 3.64157e+09 lb-ft
Driving Moment: 1.79391e+09 lb-ft
Total Slice Area: 154474 ft2
Surface Horizontal Width: 1052.98 ft
Surface Average Height: 146.702 ft

Method: janbu corrected

FS 1.950740
Center: 4209.244, 1243.152
Radius: 675.984
Left Slip Surface Endpoint: 3632.178, 891.089
Right Slip Surface Endpoint: 4644.570, 726.000
Resisting Horizontal Force: 4.69667e+06 lb
Driving Horizontal Force: 2.40763e+06 lb
Total Slice Area: 166182 ft2
Surface Horizontal Width: 1012.39 ft
Surface Average Height: 164.148 ft

Method: spencer
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FS 2.013800
Center: 4209.244, 1374.191
Radius: 781.814
Left Slip Surface Endpoint: 3593.392, 892.569
Right Slip Surface Endpoint: 4646.374, 726.000
Resisting Moment: 3.61257e+09 lb-ft
Driving Moment: 1.79391e+09 lb-ft
Resisting Horizontal Force: 4.25043e+06 lb
Driving Horizontal Force: 2.11065e+06 lb
Total Slice Area: 154474 ft2
Surface Horizontal Width: 1052.98 ft
Surface Average Height: 146.702 ft

Method: gle/morgenstern-price

FS 2.015610
Center: 4209.244, 1374.191
Radius: 781.814
Left Slip Surface Endpoint: 3593.392, 892.569
Right Slip Surface Endpoint: 4646.374, 726.000
Resisting Moment: 3.61581e+09 lb-ft
Driving Moment: 1.79391e+09 lb-ft
Resisting Horizontal Force: 4.2543e+06 lb
Driving Horizontal Force: 2.11068e+06 lb
Total Slice Area: 154474 ft2
Surface Horizontal Width: 1052.98 ft
Surface Average Height: 146.702 ft

Valid and Invalid Surfaces
Method: bishop simplified

Number of Valid Surfaces: 4720
Number of Invalid Surfaces: 131

Error Codes
Error Code -103 reported for 87 surfaces
Error Code -110 reported for 29 surfaces
Error Code -118 reported for 15 surfaces

Method: janbu corrected

Number of Valid Surfaces: 4720
Number of Invalid Surfaces: 131

Error Codes
Error Code -103 reported for 87 surfaces
Error Code -110 reported for 29 surfaces
Error Code -118 reported for 15 surfaces

Method: spencer
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Number of Valid Surfaces: 4720
Number of Invalid Surfaces: 131

Error Codes
Error Code -103 reported for 87 surfaces
Error Code -110 reported for 29 surfaces
Error Code -118 reported for 15 surfaces

Method: gle/morgenstern-price

Number of Valid Surfaces: 4720
Number of Invalid Surfaces: 131

Error Codes
Error Code -103 reported for 87 surfaces
Error Code -110 reported for 29 surfaces
Error Code -118 reported for 15 surfaces

Error Code Descriptions

The following errors were encountered during the computation:
-103 = Two surface / slope intersections, but one or more surface / nonslope external polygon  
intersections lie between them. This usually occurs when the slip surface extends past the  
bottom of the soil region, but may also occur on a benched slope model with two sets of Slope  
Limits.
-110 = The water table or a piezoline does not span the slip region for a given slip surface,  
when Water Surfaces is specified as the method of pore pressure calculation. If this error occurs,  
check that the water table or piezoline(s) span the appropriate soil cells.
-118 = Surface does not pass through the search focus

Entity Information
DWW - Van

Shared Entities

Type Coordinates (x,y)
4805.95, 742.054
4796.47, 742.054
4726.05, 728
4724.43, 727.354
4723.55, 727
4718.38, 727
4715.55, 727
4712.32, 726.355
4710.54, 726
4685.73, 726
4656.84, 726
4522.44, 726
4520.26, 726.437
4517.44, 727
4513.9, 727
4509.44, 727
4508.31, 727.451
4506.94, 728
4486.94, 732
4484.34, 732.521
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4481.94, 733
4481.87, 733
4479.43, 733.489
4476.94, 734
4473.66, 734.657
4466.94, 736
4466.94, 736
4466.94, 736
4464.44, 736.5
4461.97, 736.994
4456.92, 738
4451.39, 739.111
4447.57, 739.873
4442.27, 740.935
4431.95, 743
4429.16, 743.558
4410.47, 743.103
4399.15, 742.903
4395.49, 741.691
4390.15, 739.897
4386.69, 739.881
4380.14, 739.897
4377.03, 740.918
4371.14, 742.896
4365, 744.839
4354.12, 748.427
4347.22, 750.154
4333.51, 753.581
4307.9, 760
4147.28, 800.154
4034.9, 828.248
3943.28, 851.154
3927.9, 855
3907.85, 860.012
3887.89, 865
3862.48, 871.353
3847.89, 875
3838.52, 875.876
3826.49, 877
3817.3, 877.874
3805.47, 879
3795.83, 879.918
3784.45, 881
3774.39, 881.957
3763.43, 883
3753.28, 883.966
3743.06, 884.939
3742.72, 884.971
3742.42, 885
3736.08, 885.603
3731.91, 886
3712.33, 887.896
3711.25, 888
3660.7, 890
3608.3, 892
3555.9, 894
3501.92, 894.208
3324.04, 895.343
3093.34, 895.755

7/65

Tuesday, January 26, 2021A-A_final_north_LT



2956.54, 896
2486.56, 896
2475.13, 896
2234.57, 896
2195.59, 896
2181.65, 896
2141.81, 896
2127.47, 896
1858.87, 896
1616.33, 896
1495.01, 896
1458.28, 896
1456.86, 896.353
1456.85, 896.354
1454.84, 896.853
1447.37, 898.703
1446.76, 898.853
1439.22, 900.721
1438.69, 900.853
1431.08, 902.74
1430.62, 902.853
1429.15, 903.217
1429.15, 903.218
1422.55, 904.853
1415.47, 906.607
1415.47, 906.607
1414.48, 906.853
1406.62, 908.801
1406.4, 908.853
1398.46, 910.822
1398.33, 910.853
1390.3, 912.844
1390.26, 912.853
1390.12, 912.889
1390.12, 912.889
1386.77, 913.717
1380.94, 914.966
1373.16, 915.464
1354.04, 916.986
1349.5, 917.317
1340.81, 917.854
1326.59, 918.986
1314.16, 919.891
1308.46, 920.243
1299.13, 920.986
1278.82, 922.465
1276.11, 922.633
1271.72, 922.983
1264.11, 923.65
1247.79, 925
1244.03, 925
1239.2, 925
1223.74, 925
1219.79, 925
1211.96, 924.561
1200.98, 923.615
1197.39, 923.302
1194.12, 922.975
1192.25, 922.788
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External Boundary

1174.12, 920.975
1161.84, 919.746
1154.12, 918.975
1141.84, 917.746
1134.12, 916.975
1131.52, 916.714
1113.76, 914.939
1110.03, 914.006
1110.01, 914.002
1105.41, 912.851
1104.42, 912.604
1097.41, 910.851
1096.34, 910.584
1089.41, 908.851
1088.27, 908.565
1081.41, 906.851
1076.31, 905.577
1076.3, 905.573
1073.41, 904.851
1070.76, 904.188
1070.74, 904.184
1065.41, 902.851
1064.04, 902.51
1057.41, 900.851
1050.91, 899.226
1049.41, 898.851
1042.98, 897.243
1041.41, 896.851
1035.75, 895.435
1035.73, 895.432
1033.41, 894.851
1031.24, 894.309
1031.23, 894.306
1025.41, 892.851
1023.7, 892.424
1017.41, 890.851
1015.64, 890.407
1009.41, 888.851
1002.24, 887.059
1001.87, 886.967
1001.85, 886.96
1001.53, 886.882
1001.41, 886.851
1000.31, 886.576
998.452, 886.111
998.336, 886.082
993.409, 884.851
989.728, 883.93
988.483, 883.619
988.367, 883.59
986.509, 883.126
985.409, 882.851
982.082, 882.019
977.409, 880.851
973.251, 879.811
969.409, 878.851
964.222, 877.554
961.409, 876.851
959.545, 876.385
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957.953, 875.986
953.409, 874.851
950.878, 874.218
950.2, 874.048
949.069, 873.766
947.594, 873.397
945.409, 872.851
945.25, 872.811
944.49, 872.621
943.871, 872.466
937.409, 870.851
935.469, 870.366
929.409, 868.851
922.837, 867.208
921.409, 866.851
914.83, 865.206
913.409, 864.851
912.054, 864.512
905.409, 862.851
904.157, 862.538
897.409, 860.851
895.171, 860.291
889.409, 858.851
883.455, 857.362
882.565, 857.14
881.409, 856.851
880.304, 856.574
873.409, 854.851
866.47, 853.116
865.409, 852.851
858.425, 851.105
857.409, 850.851
850.382, 849.094
849.409, 848.851
848.476, 848.617
841.409, 846.851
834.511, 845.126
833.409, 844.851
832.349, 844.586
825.409, 842.851
819.152, 841.286
817.409, 840.851
811.119, 839.278
809.409, 838.851
807.747, 838.435
801.409, 836.851
794.398, 835.098
793.409, 834.851
792.434, 834.607
792.426, 834.605
785.409, 832.851
778.07, 831.016
777.409, 830.851
777.357, 830.838
777.354, 830.838
769.409, 828.851
766.195, 828.047
761.409, 826.851
754.352, 825.086
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754.344, 825.084
753.409, 824.851
752.484, 824.619
752.476, 824.617
745.409, 822.851
742.15, 822.036
737.409, 820.851
734.118, 820.028
729.409, 818.851
726.082, 818.019
721.42, 816.851
714.316, 815.075
714.308, 815.073
713.42, 814.851
712.543, 814.631
712.535, 814.629
705.42, 812.851
701.994, 811.994
697.42, 810.851
692.873, 809.714
689.42, 808.851
684.906, 807.722
681.42, 806.851
674.27, 805.063
674.262, 805.061
673.422, 804.851
672.586, 804.643
665.409, 802.851
661.711, 801.926
657.419, 800.851
653.685, 799.917
649.422, 798.851
645.167, 797.79
641.409, 796.851
634.21, 795.051
633.409, 794.851
632.619, 794.653
625.409, 792.851
621.53, 791.881
617.419, 790.851
613.503, 789.872
609.419, 788.851
605.466, 787.862
601.421, 786.851
594.16, 785.039
593.415, 784.852
592.654, 784.664
585.393, 782.851
581.342, 781.838
577.393, 780.851
573.314, 779.831
569.392, 778.851
565.288, 777.824
561.39, 776.85
554.142, 775.035
553.404, 774.85
552.668, 774.665
545.409, 772.851
538.007, 771
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538.003, 771
537.388, 770.846
529.393, 768.851
525.016, 767.756
521.392, 766.85
514.117, 765.028
513.413, 764.851
512.696, 764.673
505.386, 762.851
500.914, 761.732
497.408, 760.85
492.912, 759.725
489.386, 758.851
485.922, 757.977
481.42, 756.851
474.122, 755.025
473.423, 754.851
472.728, 754.677
465.411, 752.851
460.744, 751.683
457.419, 750.85
453.425, 749.85
449.755, 748.932
449.43, 748.851
449.065, 748.76
441.43, 746.851
411.625, 739.4
408.752, 739.647
407.707, 739.78
399.328, 740
391.535, 740.576
375.004, 740.361
356.331, 740.013
351.947, 740
351.399, 739.824
347.109, 738
345.31, 737.207
342.499, 736
338.762, 734.381
337.91, 734
333.865, 732.219
333.374, 732
331.196, 732
314.988, 732
314.081, 732.094
284.972, 732.744
267.961, 732.886
0, 728.896
1.137e-13, 646.588
-5.68e-14, 330.891
5009.05, 330.891
5009.05, 649.333
5009.05, 742.054
411.625, 739.4
415.074, 739.104
419.682, 740
425.234, 740.088
426.201, 740.106
426.87, 740.119
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435.797, 740.289
440.602, 740.289
447.47, 738
450.033, 737.146
453.47, 736
454.639, 735.61
456.913, 734.853
459.474, 734
462.023, 733.151
465.481, 732
465.482, 732
470.568, 730.307
477.496, 728
480.031, 727.156
483.505, 726
486.035, 725.158
489.513, 724
493.701, 722.607
495.524, 722
499.16, 720.79
507.535, 718
509.344, 717.398
513.543, 716
515.347, 715.4
519.551, 714
521.35, 713.401
525.559, 712
529.162, 710.807
537.749, 708
539.827, 707.301
543.591, 706
545.694, 705.3
549.599, 704
551.706, 703.298
555.606, 702
560.534, 700.359
567.615, 698
570.071, 697.182
573.623, 696
577.692, 694.645
579.631, 694
583.706, 692.643
583.706, 692.643
585.639, 692
594.551, 689.033
597.655, 688
599.571, 687.362
603.662, 686
608.129, 684.513
609.67, 684
618.233, 684
628.127, 684.241
628.175, 684.242
700.514, 686
768.454, 687.654
835.534, 686
874.622, 686
885.02, 686
885.837, 686
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914.501, 684.056
914.512, 684.056
916.783, 684
918.713, 683.952
920.67, 684
922.861, 684.058
931.35, 684.433
933.943, 684.923
944.266, 686
947.065, 686.849
951.886, 688
965.137, 691.608
966.644, 692
967.06, 692.116
971.617, 693.286
974.456, 693.923
974.842, 694
982.543, 695.691
984.141, 696
990.827, 697.433
993.853, 698
1011.96, 701.672
1013.62, 702
1014.48, 702.184
1029.03, 704
1036.48, 705.144
1049.43, 706
1054.51, 706.425
1060.93, 706.795
1067.29, 706.858
1069.81, 706.862
1084.55, 706
1094.3, 705.515
1105.9, 704
1109.31, 703.655
1114.62, 702.964
1116.8, 702.68
1119.86, 702.126
1120.45, 702
1128.59, 700.46
1130.69, 700
1136.6, 698.804
1140.35, 698
1147.15, 696.628
1150.1, 696
1152.34, 695.587
1158.74, 694
1164.46, 692.516
1180.87, 692.158
1199.19, 692
1219.93, 691.821
1247.58, 691.53
1274.37, 692
1354.83, 693.411
1380.25, 692.892
1449.64, 692
1461.71, 692
1495.01, 692
1500.48, 692
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Material Boundary

1516.31, 691.277
1637.28, 690
1692.86, 690
1719.06, 689.137
1781.17, 688.396
1807.13, 688
1816.05, 688
1826.74, 688
1846.47, 687.169
1850.09, 686
1855.02, 684.278
1855.86, 684
1856.55, 684
1858.87, 684
1862.01, 684
1866.61, 685.507
1867.43, 685.773
1868.11, 686
1868.4, 686.102
1874.47, 688
1874.47, 688
1875.79, 688.44
1880.49, 690
1880.54, 690
1881.86, 690.439
1886.54, 692
1891.23, 693.563
1892.54, 694
1893.8, 694.436
1893.84, 694.436
1898.54, 696
1899.79, 696.434
1899.84, 696.434
1904.54, 698
1905.79, 698.433
1905.84, 698.433
1910.54, 700
1911.78, 700.431
1911.83, 700.431
1916.54, 702
1917.78, 702.43
1917.83, 702.429
1922.54, 704
1923.77, 704.428
1923.82, 704.428
1928.54, 706
1929.77, 706.426
1929.82, 706.426
1934.54, 708
1935.76, 708.425
1935.82, 708.425
1940.54, 710
1941.76, 710.423
1941.81, 710.423
1946.54, 712
1947.76, 712.422
1947.81, 712.422
1952.54, 714
1953.76, 714.42
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1953.8, 714.42
1958.54, 716
1959.76, 716.419
1959.8, 716.419
1964.54, 718
1965.76, 718.417
1965.79, 718.417
1970.54, 720
1971.76, 720.416
1971.79, 720.416
1976.54, 722
1977.76, 722.414
1977.79, 722.414
1982.54, 724
1987.31, 725.589
1988.52, 726
1988.54, 726
1993.32, 727.59
1994.52, 728
1994.54, 728
1995.75, 728.41
1995.77, 728.41
2000.55, 730
2001.74, 730.408
2001.77, 730.408
2006.55, 732
2007.74, 732.406
2007.77, 732.406
2012.55, 734
2013.73, 734.405
2013.76, 734.405
2018.55, 736
2019.73, 736.403
2019.76, 736.403
2024.55, 738
2025.72, 738.402
2025.75, 738.402
2030.55, 740
2031.73, 740.4
2036.53, 742
2041.91, 743.743
2060, 737.734
2072.88, 733.432
2127.47, 715.257
2173.38, 700
2195.04, 692.792
2195.11, 692.769
2195.24, 692.771
2195.59, 692.778
2366.91, 695.776
2388.56, 695.405
2447.68, 694.392
2475.13, 693.921
2503.22, 693.435
2521.93, 693.112
2580.01, 694.119
2600.94, 694.482
2620.04, 694.813
2676.93, 695.8
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2698.12, 695.433
2754.87, 694.452
2812.84, 693.449
2824.98, 693.239
2831.93, 693.119
2851.01, 693.449
2908.97, 694.455
2965.96, 695.443
2986.93, 695.807
3007.83, 695.445
3064.92, 694.458
3122.95, 693.454
3141.93, 693.125
3160.85, 693.454
3218.92, 694.461
3276.17, 695.453
3296.93, 695.814
3317.63, 695.456
3374.97, 694.464
3433.1, 693.458
3451.93, 693.132
3470.7, 693.458
3501.92, 693.999
3529.71, 694.545
3555.9, 695.059
3593.08, 695.794
3608.3, 696.095
3613.84, 696.204
3660.7, 695.618
3690.86, 695.24
3711.25, 694.984
3731.91, 694.696
3737.4, 694.624
3756.25, 694.378
3778.84, 694.083
3829.53, 695.079
3847.89, 695.44
3856.61, 695.594
3876.56, 695.947
3891.57, 696.212
3937.75, 697.028
3943.28, 696.934
3967.86, 696.515
4028.78, 695.474
4075.88, 694.669
4092.79, 694.38
4147.28, 695.336
4168.47, 695.708
4213.72, 696.502
4287.75, 721.165
4347.22, 740.972
4354.12, 743.273
4360.73, 743.124
4361.26, 743.112
4363.81, 743.055
4369.04, 742.975
4371.14, 742.896
425.234, 740.088
425.659, 739.946
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439.628, 735.289
445.572, 733.308
448.135, 732.454
451.572, 731.308
452.741, 730.918
455.017, 730.16
457.579, 729.307
460.127, 728.458
464.508, 727
464.51, 727
468.673, 725.614
475.6, 723.307
478.136, 722.463
481.611, 721.307
484.14, 720.465
487.618, 719.307
491.807, 717.914
493.629, 717.307
497.265, 716.097
505.64, 713.307
507.449, 712.705
511.648, 711.307
513.452, 710.707
517.656, 709.307
519.455, 708.708
523.669, 707.306
527.287, 706.108
535.86, 703.305
537.89, 702.622
541.663, 701.318
543.799, 700.607
547.704, 699.307
549.811, 698.606
553.711, 697.307
558.639, 695.666
565.718, 693.308
568.176, 692.49
571.728, 691.307
575.797, 689.953
577.736, 689.307
582.052, 687.87
582.052, 687.87
583.743, 687.307
592.656, 684.34
595.759, 683.307
597.676, 682.669
601.767, 681.307
606.234, 679.82
608.698, 679
618.307, 679
628.226, 679.242
628.274, 679.242
700.659, 681.002
768.453, 682.652
835.46, 681
874.622, 681
885.02, 681
885.634, 681
914.27, 679.058
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914.411, 679.057
916.635, 679.002
918.712, 678.951
920.822, 679.002
923.072, 679.061
932.042, 679.457
934.813, 679.981
945.459, 681.092
948.634, 682.055
953.372, 683.186
966.68, 686.81
968.205, 687.206
968.611, 687.32
973.02, 688.452
975.698, 689.053
976.071, 689.127
983.756, 690.815
985.339, 691.121
992.008, 692.55
995.001, 693.111
1013.14, 696.789
1014.83, 697.123
1015.48, 697.262
1029.86, 699.057
1037.13, 700.174
1049.88, 701.017
1054.93, 701.439
1061.13, 701.796
1067.32, 701.858
1069.64, 701.862
1084.22, 701.009
1093.76, 700.535
1105.21, 699.039
1108.62, 698.694
1113.85, 698.014
1115.88, 697.749
1118.7, 697.239
1119.27, 697.117
1127.39, 695.581
1129.45, 695.129
1135.37, 693.93
1139.13, 693.125
1145.94, 691.753
1148.93, 691.114
1151.08, 690.719
1157.27, 689.184
1163.63, 687.532
1180.77, 687.159
1199.14, 687
1219.87, 686.821
1247.6, 686.53
1274.47, 687.001
1354.82, 688.409
1380.15, 687.893
1449.6, 687
1461.71, 687
1495.01, 687
1500.34, 687
1516.14, 686.278
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Material Boundary

1637.24, 685
1692.76, 685
1718.93, 684.138
1781.09, 683.397
1807.08, 683
1816.05, 683
1826.62, 683
1845.4, 682.209
1848.18, 681.312
1853.09, 679.599
1854.88, 679
1856.55, 679
1858.87, 679
1862.97, 679
1868.47, 680.801
1869.31, 681.074
1870.05, 681.322
1870.29, 681.404
1875.39, 683
1875.45, 683
1877.69, 683.747
1881.46, 685
1881.51, 685
1883.75, 685.747
1888.43, 687.308
1893.13, 688.871
1894.47, 689.319
1894.81, 689.435
1894.82, 689.435
1900.47, 691.319
1900.8, 691.434
1900.81, 691.434
1906.47, 693.319
1906.8, 693.432
1906.81, 693.432
1912.47, 695.319
1912.79, 695.431
1912.81, 695.431
1918.47, 697.32
1918.79, 697.429
1918.8, 697.429
1924.47, 699.32
1924.78, 699.428
1924.8, 699.428
1930.47, 701.32
1930.78, 701.426
1930.79, 701.426
1936.47, 703.32
1936.78, 703.425
1936.79, 703.425
1942.47, 705.32
1942.77, 705.423
1942.78, 705.423
1948.47, 707.319
1948.77, 707.422
1948.78, 707.422
1954.47, 709.318
1954.77, 709.42
1954.78, 709.42
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1960.47, 711.317
1960.76, 711.419
1960.77, 711.419
1966.47, 713.316
1966.76, 713.417
1966.77, 713.417
1972.46, 715.315
1972.76, 715.416
1972.76, 715.416
1978.46, 717.315
1978.75, 717.414
1978.76, 717.414
1984.44, 719.308
1989.23, 720.903
1989.51, 721
1989.52, 721
1995.23, 722.904
1995.51, 723
1995.54, 723
1996.74, 723.41
1996.75, 723.41
2002.46, 725.314
2002.74, 725.408
2002.74, 725.408
2008.46, 727.314
2008.73, 727.406
2008.74, 727.406
2014.46, 729.314
2014.73, 729.405
2014.73, 729.405
2020.46, 731.315
2020.72, 731.403
2020.73, 731.403
2026.46, 733.315
2026.72, 733.402
2026.73, 733.402
2032.46, 735.313
2033.64, 735.713
2037.69, 737.065
2041.9, 738.472
2061.54, 731.927
2127.47, 709.948
2194.18, 687.752
2195.59, 687.778
2206.66, 687.971
2366.91, 690.776
2388.53, 690.405
2447.68, 689.392
2475.13, 688.921
2503.25, 688.435
2521.93, 688.112
2580.04, 689.12
2600.94, 689.482
2620.01, 689.813
2676.93, 690.8
2698.09, 690.434
2754.87, 689.452
2812.87, 688.448
2824.98, 688.239
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2831.93, 688.119
2850.97, 688.449
2908.97, 689.455
2965.99, 690.443
2986.93, 690.807
3007.8, 690.446
3064.92, 689.458
3122.98, 688.453
3141.93, 688.125
3160.82, 688.453
3218.92, 689.461
3276.19, 690.454
3296.93, 690.814
3317.6, 690.456
3374.97, 689.464
3433.13, 688.457
3451.93, 688.132
3470.67, 688.457
3501.92, 688.999
3529.71, 689.545
3555.9, 690.059
3593.11, 690.795
3608.3, 691.095
3613.84, 691.204
3660.7, 690.618
3690.85, 690.24
3711.25, 689.984
3731.91, 689.696
3737.4, 689.624
3756.29, 689.378
3778.84, 689.083
3829.56, 690.08
3847.89, 690.44
3856.6, 690.594
3876.52, 690.946
3891.68, 691.214
3937.75, 692.028
3943.28, 691.934
3967.79, 691.516
4028.7, 690.475
4075.88, 689.669
4092.79, 689.38
4147.28, 690.336
4166.21, 690.668
4214.57, 691.517
4293.87, 717.935
4347.22, 735.704
4368.61, 742.832
4369.04, 742.975
435.797, 740.289
442.642, 742
450.278, 743.909
450.642, 744
450.968, 744.081
454.639, 745
458.633, 746
461.959, 746.833
466.624, 748
473.939, 749.826
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474.634, 750
475.332, 750.174
482.633, 752
487.141, 753.127
490.599, 754
494.12, 754.873
498.626, 756
502.131, 756.883
506.599, 758
513.901, 759.821
514.625, 760
515.336, 760.179
522.606, 762
526.229, 762.906
530.606, 764
538.599, 765.995
538.618, 766
538.622, 766
538.64, 766.005
546.622, 768
553.883, 769.815
554.619, 770
555.355, 770.184
562.605, 772
566.5, 772.974
570.605, 774
574.527, 774.98
578.605, 776
582.554, 776.987
586.606, 778
593.858, 779.811
594.624, 780
595.376, 780.19
602.632, 782
606.678, 783.012
610.632, 784
614.715, 785.021
618.632, 786
622.745, 787.031
626.622, 788
633.831, 789.802
634.622, 790
635.422, 790.2
642.622, 792
646.38, 792.939
650.632, 794
654.898, 795.067
658.632, 796
662.927, 797.076
666.622, 798
673.797, 799.792
674.632, 800
675.475, 800.211
675.482, 800.213
682.633, 802
686.119, 802.872
690.633, 804
694.086, 804.863
698.633, 806
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703.206, 807.143
706.633, 808
713.748, 809.779
713.756, 809.781
714.633, 810
715.521, 810.222
715.529, 810.224
722.633, 812
727.298, 813.169
730.622, 814
735.33, 815.177
738.622, 816
743.363, 817.185
746.622, 818
753.689, 819.767
753.697, 819.769
754.622, 820
755.557, 820.234
755.564, 820.236
762.622, 822
767.408, 823.196
770.622, 824
777.968, 825.837
777.971, 825.837
778.622, 826
779.282, 826.165
786.622, 828
793.638, 829.754
793.646, 829.756
794.622, 830
795.611, 830.247
802.622, 832
808.959, 833.584
810.622, 834
812.332, 834.427
818.622, 836
820.364, 836.436
826.622, 838
833.562, 839.735
834.622, 840
835.724, 840.275
842.622, 842
849.689, 843.767
850.622, 844
851.594, 844.243
858.622, 846
859.638, 846.254
866.622, 848
867.683, 848.265
874.622, 850
881.516, 851.724
882.622, 852
883.778, 852.289
884.667, 852.511
890.622, 854
896.384, 855.44
898.622, 856
905.369, 857.687
906.622, 858
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913.267, 859.661
914.622, 860
916.042, 860.355
922.622, 862
924.05, 862.357
930.622, 864
936.682, 865.515
938.622, 866
945.083, 867.615
945.703, 867.77
946.463, 867.96
946.622, 868
948.807, 868.546
950.282, 868.915
951.413, 869.198
952.09, 869.367
954.622, 870
959.165, 871.136
960.758, 871.534
962.622, 872
965.435, 872.703
970.622, 874
974.464, 874.96
978.622, 876
983.295, 877.168
986.622, 878
987.722, 878.275
989.579, 878.739
989.696, 878.768
990.941, 879.08
994.622, 880
999.548, 881.232
999.665, 881.261
1001.52, 881.725
1002.62, 882
1002.75, 882.031
1003.06, 882.11
1003.09, 882.116
1003.45, 882.208
1010.62, 884
1016.85, 885.557
1018.62, 886
1024.91, 887.573
1026.62, 888
1032.44, 889.455
1032.46, 889.459
1034.62, 890
1036.95, 890.581
1036.96, 890.585
1042.62, 892
1044.19, 892.392
1050.62, 894
1052.12, 894.375
1058.62, 896
1065.26, 897.659
1066.62, 898
1071.96, 899.334
1071.97, 899.337
1074.62, 900
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1077.51, 900.722
1077.53, 900.726
1082.62, 902
1089.48, 903.714
1090.62, 904
1097.56, 905.733
1098.62, 906
1105.63, 907.753
1106.62, 908
1111.23, 909.151
1111.24, 909.155
1114.62, 910
1132.01, 911.739
1134.62, 912
1142.34, 912.771
1154.62, 914
1162.34, 914.771
1174.62, 916
1192.75, 917.813
1194.62, 918
1197.86, 918.324
1201.41, 918.634
1212.31, 919.573
1219.93, 920
1223.74, 920
1239.2, 920
1244.03, 920
1247.58, 920
1263.68, 918.668
1271.3, 918
1275.76, 917.645
1278.49, 917.476
1298.75, 916
1308.11, 915.255
1313.82, 914.902
1326.21, 914
1340.45, 912.866
1349.16, 912.328
1353.66, 912
1372.8, 910.476
1380.25, 910
1385.65, 908.845
1388.91, 908.035
1388.92, 908.035
1389.06, 908
1389.1, 907.991
1397.13, 906
1397.26, 905.969
1405.2, 904
1405.41, 903.947
1413.27, 902
1414.27, 901.754
1414.27, 901.754
1421.35, 900
1427.95, 898.364
1427.95, 898.363
1429.42, 898
1429.87, 897.887
1437.49, 896
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Material Boundary

1438.02, 895.868
1445.56, 894
1446.17, 893.85
1453.63, 892
1455.65, 891.501
1455.65, 891.5
1457.67, 891
1461.71, 890
1467.34, 888.591
1467.35, 888.589
1469.71, 888
1470.53, 887.793
1477.71, 886
1478.61, 885.773
1485.71, 884
1489.39, 883.08
1490.59, 882.778
1492.56, 882.287
1493.71, 882
1494.64, 881.766
1495.01, 881.674
1501.71, 880
1508.76, 878.237
1509.71, 878
1515.42, 876.572
1517.71, 876
1524.27, 874.359
1525.71, 874
1533.07, 872.159
1533.71, 872
1533.89, 871.955
1541.71, 870
1547.85, 868.466
1549.71, 868
1549.77, 867.986
1557.71, 866
1565.54, 864.043
1565.71, 864
1566.26, 863.863
1573.71, 862
1577.71, 861
1577.72, 860.999
1581.71, 860
1585.53, 859.045
1585.54, 859.044
1589.71, 858
1591.56, 857.539
1597.71, 856
1599.62, 855.525
1605.71, 854
1607.67, 853.51
1613.72, 852
1618.11, 850.901
1618.12, 850.899
1621.72, 850
1625.17, 849.136
1625.18, 849.135
1629.72, 848
1631.84, 847.469
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1637.72, 846
1639.9, 845.455
1645.72, 844
1647.95, 843.442
1653.72, 842
1658.44, 840.82
1658.45, 840.818
1661.72, 840
1664.88, 839.211
1664.88, 839.209
1669.72, 838
1672.15, 837.393
1677.72, 836
1680.18, 835.385
1685.72, 834
1688.19, 833.383
1693.72, 832
1698.69, 830.759
1701.72, 830
1707.44, 828.57
1709.72, 828
1715.32, 826.602
1717.72, 826
1723.24, 824.622
1725.72, 824
1728.35, 823.345
1733.73, 822
1736.41, 821.33
1741.73, 820
1744.46, 819.317
1749.73, 818
1752.51, 817.305
1757.73, 816
1760.55, 815.294
1765.72, 814
1770.89, 812.708
1773.72, 812
1778.85, 810.716
1781.7, 810
1784.68, 809.261
1789.73, 808
1792.72, 807.252
1797.73, 806
1803.91, 804.456
1805.73, 804
1811.94, 802.447
1813.73, 802
1817.77, 800.99
1817.78, 800.988
1821.73, 800
1825.74, 798.998
1825.75, 798.997
1829.73, 798
1835.99, 796.436
1837.73, 796
1844, 794.433
1845.73, 794
1852.02, 792.43
1853.73, 792
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1857.65, 791.022
1857.65, 791.02
1858.87, 790.716
1861.74, 790
1865.84, 788.973
1865.85, 788.971
1869.74, 788
1876.04, 786.424
1877.74, 786
1879.43, 785.576
1885.74, 784
1887.43, 783.577
1893.72, 782
1897.59, 781.033
1897.6, 781.031
1901.71, 780
1905.83, 778.97
1905.84, 778.969
1909.7, 778
1911.41, 777.573
1917.72, 776
1924.02, 774.424
1925.72, 774
1932, 772.424
1933.69, 772
1937.57, 771.035
1937.58, 771.034
1941.71, 770
1945.85, 768.964
1945.86, 768.963
1949.7, 768
1956.05, 766.417
1957.71, 766
1959.39, 765.582
1965.72, 764
1967.39, 763.583
1973.7, 762
1977.57, 761.034
1977.58, 761.033
1981.71, 760
1985.9, 758.959
1985.9, 758.958
1989.74, 758
1991.4, 757.584
1997.72, 756
1999.4, 755.58
2005.72, 754
2007.48, 753.558
2013.7, 752
2017.55, 751.04
2017.56, 751.039
2021.71, 750
2025.87, 748.959
2025.88, 748.958
2029.73, 748
2032.55, 747.298
2037.73, 746
2040.08, 745.405
2041.91, 744.8
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2060.85, 738.545
2075.51, 733.686
2122.09, 718.246
2127.47, 716.441
2149.16, 709.179
2175.38, 700.392
2176.55, 700
2195.21, 693.791
2195.27, 693.772
2195.49, 693.776
2195.5, 693.776
2195.59, 693.778
2208.3, 694
2235.83, 694.482
2276.51, 695.194
2295.76, 695.531
2313.04, 695.833
2322.59, 696
2366.91, 696.776
2387.58, 696.422
2475.13, 694.921
2521.93, 694.112
2580.01, 695.119
2599.02, 695.449
2655.66, 696.431
2676.93, 696.8
2698.12, 696.433
2756.78, 695.419
2775.37, 695.097
2824.98, 694.239
2831.93, 694.119
2870.81, 694.793
2896.34, 695.236
2908.97, 695.455
2965.96, 696.443
2986.93, 696.807
3005.86, 696.479
3026.7, 696.119
3084.07, 695.126
3141.93, 694.125
3160.86, 694.454
3218.92, 695.461
3276.16, 696.453
3296.93, 696.814
3315.7, 696.489
3373.9, 695.482
3431.21, 694.491
3451.93, 694.132
3472.59, 694.49
3501.92, 694.999
3532.41, 695.598
3555.9, 696.059
3592.57, 696.784
3608.3, 697.095
3613.84, 697.204
3660.7, 696.618
3690.91, 696.239
3711.25, 695.984
3731.91, 695.696
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3736.97, 695.63
3774.17, 695.144
3778.84, 695.083
3829.52, 696.079
3847.89, 696.44
3856.62, 696.594
3891.54, 697.211
3937.75, 698.028
3943.28, 697.934
3967.87, 697.514
4028.8, 696.473
4092.79, 695.38
4147.28, 696.336
4168.34, 696.706
4213.55, 697.499
4302.23, 727.041
4347.22, 741.988
4350.55, 743.096
4352.88, 743.177
4354.12, 743.273

Material Boundary

2041.9, 738.472
2041.91, 743.585
2041.91, 743.743
2041.91, 744.8
425.659, 739.946
435.798, 740.139
440.577, 740.139
447.422, 737.858
449.985, 737.003
453.422, 735.858
454.591, 735.468
456.865, 734.711
459.427, 733.858
461.976, 733.009
465.456, 731.85
465.458, 731.85
470.521, 730.164
477.448, 727.858
479.983, 727.014
483.458, 725.858
485.987, 725.016
489.466, 723.858
493.653, 722.465
495.477, 721.858
499.113, 720.647
507.488, 717.858
509.297, 717.255
513.496, 715.858
515.3, 715.257
519.504, 713.858
521.302, 713.259
525.512, 711.858
529.115, 710.665
537.702, 707.858
539.778, 707.159
543.543, 705.858
545.647, 705.157
549.551, 703.858
551.659, 703.156
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555.559, 701.858
560.487, 700.217
567.567, 697.858
570.023, 697.04
573.575, 695.858
577.645, 694.503
579.583, 693.858
583.665, 692.499
583.665, 692.499
585.591, 691.858
594.504, 688.891
597.607, 687.858
599.524, 687.22
603.615, 685.858
608.082, 684.371
609.646, 683.85
618.235, 683.85
628.13, 684.091
628.178, 684.092
700.517, 685.85
768.454, 687.503
835.532, 685.85
874.622, 685.85
885.02, 685.85
885.832, 685.85
914.495, 683.906
914.51, 683.906
916.779, 683.85
918.713, 683.802
920.674, 683.85
922.866, 683.908
931.367, 684.283
933.965, 684.774
944.296, 685.852
947.104, 686.704
951.924, 687.855
965.176, 691.463
966.683, 691.855
967.099, 691.971
971.652, 693.14
974.487, 693.776
974.873, 693.853
982.574, 695.544
984.171, 695.853
990.856, 697.286
993.882, 697.853
1011.99, 701.525
1013.65, 701.853
1014.51, 702.036
1029.05, 703.851
1036.5, 704.995
1049.44, 705.85
1054.52, 706.275
1060.93, 706.645
1067.29, 706.708
1069.81, 706.712
1084.54, 705.85
1094.28, 705.366
1105.88, 703.851
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Material Boundary

1109.29, 703.506
1114.6, 702.815
1116.78, 702.531
1119.83, 701.979
1120.42, 701.853
1128.56, 700.313
1130.66, 699.853
1136.57, 698.657
1140.32, 697.853
1147.12, 696.481
1150.07, 695.853
1152.31, 695.44
1158.71, 693.855
1164.44, 692.366
1180.86, 692.008
1199.19, 691.85
1219.92, 691.671
1247.58, 691.38
1274.37, 691.85
1354.83, 693.26
1380.25, 692.742
1449.64, 691.85
1461.71, 691.85
1495.01, 691.85
1500.47, 691.85
1516.31, 691.127
1637.27, 689.85
1692.85, 689.85
1719.06, 688.987
1781.17, 688.246
1807.13, 687.85
1816.05, 687.85
1826.74, 687.85
1846.44, 687.02
1850.04, 685.858
1854.98, 684.136
1855.83, 683.85
1856.55, 683.85
1858.87, 683.85
1862.03, 683.85
1866.66, 685.364
1867.48, 685.63
1868.16, 685.858
1868.45, 685.959
1874.49, 687.85
1874.5, 687.85
1875.84, 688.298
1880.52, 689.85
1880.56, 689.85
1881.9, 690.297
1886.58, 691.858
1891.28, 693.421
1892.59, 693.858
1893.82, 694.286
1893.87, 694.286
1898.59, 695.858
1899.82, 696.284
1899.86, 696.284
1904.59, 697.858
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1905.81, 698.283
1905.86, 698.283
1910.59, 699.858
1911.81, 700.281
1911.86, 700.281
1916.59, 701.858
1917.8, 702.279
1917.85, 702.279
1922.59, 703.858
1923.8, 704.278
1923.85, 704.278
1928.59, 705.858
1929.79, 706.276
1929.84, 706.276
1934.59, 707.858
1935.79, 708.275
1935.84, 708.275
1940.59, 709.858
1941.79, 710.273
1941.84, 710.273
1946.59, 711.858
1947.78, 712.272
1947.83, 712.272
1952.59, 713.858
1953.78, 714.27
1953.83, 714.27
1958.59, 715.858
1959.78, 716.269
1959.82, 716.269
1964.59, 717.858
1965.78, 718.267
1965.82, 718.267
1970.59, 719.858
1971.78, 720.266
1971.81, 720.266
1976.59, 721.858
1977.78, 722.264
1977.81, 722.264
1982.59, 723.858
1987.36, 725.447
1988.54, 725.85
1988.57, 725.85
1993.36, 727.448
1994.54, 727.85
1994.57, 727.85
1995.77, 728.26
1995.8, 728.26
2000.59, 729.858
2001.77, 730.258
2001.79, 730.258
2006.59, 731.858
2007.76, 732.256
2007.79, 732.256
2012.59, 733.858
2013.76, 734.255
2013.79, 734.255
2018.59, 735.858
2019.75, 736.253
2019.78, 736.253
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2024.59, 737.858
2025.75, 738.252
2025.78, 738.252
2030.6, 739.858
2031.77, 740.258
2036.57, 741.858
2041.91, 743.585
2059.95, 737.591
2072.84, 733.29
2127.43, 715.114
2173.33, 699.858
2195, 692.649
2195.09, 692.619
2195.24, 692.621
2195.59, 692.628
2366.91, 695.626
2388.56, 695.255
2447.68, 694.242
2475.12, 693.771
2503.22, 693.285
2521.93, 692.962
2580.02, 693.969
2600.94, 694.332
2620.04, 694.663
2676.93, 695.65
2698.12, 695.283
2754.86, 694.302
2812.83, 693.299
2824.98, 693.089
2831.93, 692.969
2851.01, 693.299
2908.98, 694.305
2965.96, 695.293
2986.93, 695.657
3007.83, 695.295
3064.91, 694.308
3122.94, 693.304
3141.93, 692.975
3160.86, 693.304
3218.93, 694.311
3276.17, 695.303
3296.93, 695.663
3317.62, 695.306
3374.97, 694.314
3433.1, 693.308
3451.93, 692.982
3470.71, 693.308
3501.92, 693.849
3529.72, 694.395
3555.9, 694.909
3593.09, 695.644
3608.3, 695.945
3613.84, 696.054
3660.7, 695.468
3690.86, 695.09
3711.25, 694.834
3731.91, 694.546
3737.39, 694.474
3756.25, 694.228
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3778.84, 693.933
3829.53, 694.929
3847.89, 695.29
3856.62, 695.444
3876.56, 695.797
3891.57, 696.062
3937.75, 696.878
3943.28, 696.784
3967.86, 696.365
4028.78, 695.324
4075.88, 694.519
4092.79, 694.23
4147.28, 695.186
4168.47, 695.558
4213.74, 696.352
4287.8, 721.022
4347.26, 740.829
4354.15, 743.122
4363.81, 742.905
4368.61, 742.832
440.602, 740.289
443.602, 740.289
447.47, 739
450.033, 738.146
453.47, 737
454.639, 736.61
456.913, 735.853
459.474, 735
462.023, 734.151
465.481, 733
465.482, 733
470.568, 731.307
477.496, 729
480.031, 728.156
483.505, 727
486.035, 726.158
489.513, 725
493.701, 723.607
495.524, 723
499.16, 721.79
507.535, 719
509.344, 718.398
513.543, 717
515.347, 716.4
519.551, 715
521.35, 714.401
525.559, 713
529.162, 711.807
537.749, 709
539.827, 708.301
543.591, 707
545.694, 706.3
549.599, 705
551.706, 704.298
555.606, 703
560.534, 701.359
567.615, 699
570.071, 698.182
573.623, 697
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577.692, 695.645
579.631, 695
583.706, 693.643
583.706, 693.643
585.639, 693
594.551, 690.033
597.655, 689
599.571, 688.362
603.662, 687
608.129, 685.513
609.67, 685
618.233, 685
628.127, 685.241
628.175, 685.242
700.514, 687
768.454, 688.654
835.534, 687
874.622, 687
885.02, 687
885.837, 687
914.501, 685.056
914.512, 685.056
916.783, 685
918.713, 684.952
920.67, 685
922.861, 685.058
931.35, 685.433
933.943, 685.923
944.266, 687
947.065, 687.849
951.886, 689
965.137, 692.608
966.644, 693
967.06, 693.116
971.617, 694.286
974.456, 694.923
974.842, 695
982.543, 696.691
984.141, 697
990.827, 698.433
993.853, 699
1011.96, 702.672
1013.62, 703
1014.48, 703.184
1029.03, 705
1036.48, 706.144
1049.43, 707
1054.51, 707.425
1060.93, 707.795
1067.29, 707.858
1069.81, 707.862
1084.55, 707
1094.3, 706.515
1105.9, 705
1109.31, 704.655
1114.62, 703.964
1116.8, 703.68
1119.86, 703.126
1120.45, 703
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Material Boundary

1128.59, 701.46
1130.69, 701
1136.6, 699.804
1140.35, 699
1147.15, 697.628
1150.1, 697
1152.34, 696.587
1158.74, 695
1164.46, 693.516
1180.87, 693.158
1199.19, 693
1219.93, 692.821
1247.58, 692.53
1274.37, 693
1354.83, 694.411
1380.25, 693.892
1449.64, 693
1461.71, 693
1495.01, 693
1500.48, 693
1516.31, 692.277
1637.28, 691
1692.86, 691
1719.06, 690.137
1781.17, 689.396
1807.13, 689
1816.05, 689
1826.74, 689
1846.47, 688.169
1868.81, 687.228
1874.47, 689
1874.47, 689
1875.79, 689.44
1880.49, 691
1880.54, 691
1881.86, 691.439
1886.54, 693
1891.23, 694.563
1892.54, 695
1893.8, 695.436
1893.84, 695.436
1898.54, 697
1899.79, 697.434
1899.84, 697.434
1904.54, 699
1905.79, 699.433
1905.84, 699.433
1910.54, 701
1911.78, 701.431
1911.83, 701.431
1916.54, 703
1917.78, 703.43
1917.83, 703.429
1922.54, 705
1923.77, 705.428
1923.82, 705.428
1928.54, 707
1929.77, 707.426
1929.82, 707.426
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1934.54, 709
1935.76, 709.425
1935.82, 709.425
1940.54, 711
1941.76, 711.423
1941.81, 711.423
1946.54, 713
1947.76, 713.422
1947.81, 713.422
1952.54, 715
1953.76, 715.42
1953.8, 715.42
1958.54, 717
1959.76, 717.419
1959.8, 717.419
1964.54, 719
1965.76, 719.417
1965.79, 719.417
1970.54, 721
1971.76, 721.416
1971.79, 721.416
1976.54, 723
1977.76, 723.414
1977.79, 723.414
1982.54, 725
1987.31, 726.589
1988.52, 727
1988.54, 727
1993.32, 728.59
1994.52, 729
1994.54, 729
1995.75, 729.41
1995.77, 729.41
2000.55, 731
2001.74, 731.408
2001.77, 731.408
2006.55, 733
2007.74, 733.406
2007.77, 733.406
2012.55, 735
2013.73, 735.405
2013.76, 735.405
2018.55, 737
2019.73, 737.403
2019.76, 737.403
2024.55, 739
2025.72, 739.402
2025.75, 739.402
2030.55, 741
2031.73, 741.4
2036.53, 743
2041.91, 744.8
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Material Boundary

1457.67, 891
1495.01, 891
1616.33, 891
1858.87, 891
2127.47, 891
2141.81, 891
2181.65, 891
2195.59, 891
2234.57, 891
2475.13, 891
2486.56, 891
2956.54, 891
3093.33, 890.755
3324.02, 890.343
3501.89, 889.208
3555.79, 889
3608.11, 887.004
3660.51, 885.004
3710.91, 883.01
3711.85, 882.919
3731.43, 881.023
3735.61, 880.625
3741.94, 880.022
3742.25, 879.993
3742.58, 879.961
3752.81, 878.988
3762.96, 878.022
3773.92, 876.98
3783.98, 876.022
3795.35, 874.94
3804.99, 874.022
3816.83, 872.896
3826.02, 872.022
3838.05, 870.897
3847.04, 870.057
3861.26, 866.502
3886.68, 860.149
3906.63, 855.161
3926.68, 850.149
3942.07, 846.303
4033.69, 823.397
4146.07, 795.303
4306.68, 755.149
4332.29, 748.731
4346, 745.303
4352.73, 743.621
4354.12, 743.273
426.87, 740.119
442.157, 743.94
449.793, 745.849
450.157, 745.94
450.483, 746.022
454.153, 746.94
458.147, 747.94
461.473, 748.773
466.139, 749.94
473.455, 751.767
474.149, 751.941
474.848, 752.114
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482.148, 753.94
486.653, 755.067
490.114, 755.94
493.637, 756.814
498.139, 757.94
501.644, 758.823
506.113, 759.94
513.419, 761.762
514.14, 761.94
514.848, 762.119
522.12, 763.94
525.743, 764.846
530.121, 765.94
538.115, 767.936
538.372, 768
538.376, 768
546.137, 769.94
553.397, 771.755
554.133, 771.94
554.87, 772.124
562.119, 773.94
566.015, 774.914
570.12, 775.94
574.042, 776.921
578.12, 777.94
582.069, 778.927
586.121, 779.94
593.377, 781.753
594.14, 781.941
594.889, 782.13
602.147, 783.941
606.193, 784.952
610.147, 785.94
614.23, 786.961
618.147, 787.94
622.259, 788.971
626.137, 789.94
633.346, 791.743
634.137, 791.94
634.937, 792.14
642.137, 793.94
645.894, 794.88
650.148, 795.941
654.413, 797.007
658.147, 797.94
662.44, 799.016
666.137, 799.94
673.312, 801.732
674.148, 801.941
674.99, 802.151
674.997, 802.153
682.148, 803.94
685.634, 804.812
690.148, 805.94
693.601, 806.804
698.148, 807.94
702.721, 809.084
706.148, 809.94
713.263, 811.719
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713.271, 811.721
714.148, 811.94
715.036, 812.162
715.044, 812.164
722.148, 813.94
726.812, 815.109
730.137, 815.94
734.845, 817.117
738.137, 817.94
742.878, 819.125
746.137, 819.94
753.204, 821.707
753.211, 821.709
754.137, 821.94
755.071, 822.174
755.079, 822.176
762.137, 823.94
766.923, 825.137
770.137, 825.94
777.722, 827.837
777.725, 827.837
778.137, 827.94
778.797, 828.105
786.137, 829.94
793.153, 831.694
793.161, 831.696
794.137, 831.94
795.126, 832.187
802.137, 833.94
808.474, 835.525
810.137, 835.94
811.847, 836.368
818.137, 837.94
819.879, 838.376
826.137, 839.94
833.077, 841.675
834.137, 841.94
835.239, 842.216
842.137, 843.94
849.204, 845.707
850.137, 845.94
851.109, 846.183
858.137, 847.94
859.153, 848.194
866.137, 849.94
867.198, 850.205
874.137, 851.94
881.031, 853.664
882.137, 853.94
883.293, 854.229
884.182, 854.452
890.137, 855.94
895.898, 857.381
898.137, 857.94
904.884, 859.627
906.137, 859.94
912.782, 861.602
914.137, 861.94
915.557, 862.295
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Material Boundary

922.137, 863.94
923.565, 864.297
930.137, 865.94
936.197, 867.455
938.137, 867.94
944.598, 869.556
945.218, 869.71
945.978, 869.9
946.137, 869.94
948.322, 870.486
949.797, 870.855
950.928, 871.138
951.605, 871.307
954.137, 871.94
958.68, 873.076
960.273, 873.474
962.137, 873.94
964.95, 874.643
970.137, 875.94
973.979, 876.901
978.137, 877.94
982.81, 879.109
986.137, 879.94
987.237, 880.215
989.094, 880.68
989.211, 880.709
990.456, 881.02
994.137, 881.94
999.063, 883.172
999.18, 883.201
1001.04, 883.665
1002.14, 883.94
1002.26, 883.971
1002.58, 884.05
1002.6, 884.057
1002.97, 884.148
1010.14, 885.94
1016.36, 887.497
1018.14, 887.94
1024.43, 889.513
1026.14, 889.94
1031.96, 891.396
1031.97, 891.399
1034.14, 891.94
1036.46, 892.522
1036.48, 892.525
1042.14, 893.94
1043.71, 894.333
1050.14, 895.94
1051.64, 896.316
1058.14, 897.94
1064.77, 899.599
1066.14, 899.94
1071.47, 901.274
1071.49, 901.277
1074.14, 901.94
1077.03, 902.663
1077.04, 902.666
1082.14, 903.94
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1088.99, 905.655
1090.14, 905.94
1097.07, 907.674
1098.14, 907.94
1105.15, 909.693
1106.14, 909.94
1110.74, 911.092
1110.76, 911.095
1114.28, 911.976
1131.82, 913.729
1134.42, 913.99
1142.14, 914.761
1154.42, 915.99
1162.14, 916.761
1174.42, 917.99
1192.55, 919.803
1194.42, 919.99
1197.67, 920.315
1201.24, 920.626
1212.17, 921.569
1219.87, 922
1223.74, 922
1239.2, 922
1244.03, 922
1247.67, 922
1263.85, 920.661
1271.47, 919.993
1275.9, 919.64
1278.62, 919.472
1298.9, 917.994
1308.25, 917.25
1313.96, 916.898
1326.36, 915.994
1340.59, 914.861
1349.3, 914.323
1353.81, 913.994
1372.94, 912.471
1380.52, 911.987
1386.1, 910.794
1389.4, 909.977
1389.4, 909.977
1389.54, 909.941
1389.58, 909.932
1397.61, 907.941
1397.74, 907.91
1405.68, 905.941
1405.89, 905.889
1413.75, 903.941
1414.75, 903.696
1414.75, 903.695
1421.83, 901.941
1428.43, 900.306
1428.43, 900.305
1429.9, 899.941
1430.35, 899.828
1437.97, 897.941
1438.5, 897.809
1446.04, 895.941
1446.65, 895.791

44/65

Tuesday, January 26, 2021A-A_final_north_LT



1454.11, 893.941
1456.13, 893.442
1456.13, 893.441
1457.91, 893
1495.01, 893
1616.33, 893
1858.87, 893
2127.47, 893
2141.81, 893
2181.65, 893
2195.59, 893
2234.57, 893
2475.13, 893
2486.56, 893
2956.54, 893
3093.33, 892.755
3324.03, 892.343
3501.9, 891.208
3555.83, 891
3608.19, 889.002
3660.59, 887.002
3711.05, 885.006
3712.04, 884.91
3731.62, 883.014
3735.8, 882.616
3742.13, 882.013
3742.44, 881.984
3742.77, 881.952
3753, 880.979
3763.15, 880.013
3774.11, 878.971
3784.17, 878.013
3795.54, 876.931
3805.18, 876.013
3817.02, 874.887
3826.2, 874.013
3838.24, 872.889
3847.38, 872.034
3861.75, 868.443
3887.16, 862.09
3907.12, 857.102
3927.17, 852.09
3942.55, 848.243
4034.18, 825.338
4146.55, 797.243
4307.17, 757.09
4332.78, 750.671
4346.49, 747.243
4353.22, 745.561
4353.3, 745.541
4360.73, 743.124
426.201, 740.106
442.121, 744.086
449.756, 745.995
450.121, 746.086
450.446, 746.167
454.117, 747.086
458.111, 748.086
461.436, 748.919
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466.102, 750.086
473.419, 751.912
474.113, 752.086
474.811, 752.26
482.112, 754.086
486.617, 755.213
490.077, 756.086
493.601, 756.959
498.102, 758.085
501.607, 758.968
506.077, 760.086
513.383, 761.907
514.104, 762.086
514.812, 762.264
522.084, 764.086
525.707, 764.991
530.085, 766.086
538.079, 768.081
538.353, 768.15
538.357, 768.15
546.101, 770.086
553.36, 771.901
554.096, 772.086
554.833, 772.27
562.083, 774.086
565.979, 775.06
570.084, 776.086
574.006, 777.066
578.084, 778.086
582.033, 779.073
586.085, 780.086
593.341, 781.898
594.104, 782.086
594.853, 782.275
602.111, 784.086
606.157, 785.097
610.11, 786.086
614.194, 787.107
618.11, 788.086
622.223, 789.116
626.101, 790.086
633.31, 791.888
634.101, 792.086
634.901, 792.286
642.101, 794.086
645.858, 795.025
650.112, 796.086
654.377, 797.152
658.111, 798.086
662.404, 799.162
666.101, 800.086
673.276, 801.878
674.112, 802.086
674.953, 802.296
674.961, 802.298
682.111, 804.086
685.598, 804.957
690.111, 806.086
693.564, 806.949
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698.111, 808.086
702.685, 809.229
706.111, 810.086
713.227, 811.865
713.234, 811.867
714.111, 812.086
714.999, 812.308
715.007, 812.31
722.112, 814.086
726.775, 815.254
730.101, 816.086
734.809, 817.263
738.101, 818.086
742.842, 819.271
746.101, 820.086
753.167, 821.852
753.175, 821.854
754.101, 822.086
755.035, 822.319
755.043, 822.321
762.101, 824.086
766.886, 825.282
770.101, 826.086
777.704, 827.987
777.707, 827.987
778.101, 828.086
778.761, 828.251
786.101, 830.086
793.117, 831.84
793.125, 831.842
794.101, 832.086
795.089, 832.333
802.101, 834.086
808.438, 835.67
810.101, 836.086
811.81, 836.513
818.101, 838.086
819.843, 838.521
826.101, 840.086
833.041, 841.821
834.101, 842.086
835.202, 842.361
842.101, 844.086
849.167, 845.852
850.101, 846.086
851.073, 846.329
858.101, 848.086
859.116, 848.34
866.101, 850.086
867.161, 850.351
874.101, 852.086
880.995, 853.809
882.101, 854.086
883.256, 854.375
884.146, 854.597
890.101, 856.086
895.862, 857.526
898.101, 858.086
904.848, 859.773
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906.101, 860.086
912.746, 861.747
914.101, 862.086
915.521, 862.441
922.101, 864.086
923.528, 864.443
930.101, 866.086
936.16, 867.601
938.101, 868.086
944.562, 869.701
945.181, 869.856
945.941, 870.046
946.101, 870.086
948.285, 870.632
949.761, 871.001
950.891, 871.283
951.569, 871.453
954.101, 872.086
958.644, 873.222
960.237, 873.62
962.101, 874.086
964.913, 874.789
970.101, 876.086
973.942, 877.046
978.101, 878.086
982.774, 879.254
986.101, 880.086
987.201, 880.361
989.058, 880.825
989.174, 880.854
990.419, 881.165
994.101, 882.086
999.027, 883.317
999.144, 883.347
1001, 883.811
1002.1, 884.086
1002.22, 884.117
1002.54, 884.195
1002.57, 884.202
1002.93, 884.294
1010.1, 886.086
1016.33, 887.642
1018.1, 888.086
1024.39, 889.659
1026.1, 890.086
1031.92, 891.541
1031.94, 891.544
1034.1, 892.086
1036.43, 892.667
1036.44, 892.671
1042.1, 894.086
1043.67, 894.478
1050.1, 896.086
1051.6, 896.461
1058.1, 898.086
1064.74, 899.745
1066.1, 900.086
1071.43, 901.419
1071.45, 901.423
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1074.1, 902.086
1076.99, 902.808
1077.01, 902.812
1082.1, 904.086
1088.96, 905.8
1090.1, 906.086
1097.03, 907.819
1098.1, 908.086
1105.11, 909.839
1106.1, 910.086
1110.71, 911.237
1110.72, 911.241
1114.25, 912.124
1131.8, 913.879
1134.41, 914.139
1142.12, 914.911
1154.41, 916.139
1162.12, 916.911
1174.41, 918.139
1192.53, 919.952
1194.41, 920.139
1197.66, 920.465
1201.22, 920.776
1212.16, 921.718
1219.87, 922.15
1223.74, 922.15
1239.2, 922.15
1244.03, 922.15
1247.67, 922.15
1263.87, 920.811
1271.48, 920.143
1275.91, 919.79
1278.63, 919.622
1298.92, 918.144
1308.26, 917.4
1313.97, 917.047
1326.37, 916.144
1340.6, 915.011
1349.31, 914.473
1353.82, 914.144
1372.95, 912.621
1380.54, 912.136
1386.13, 910.94
1389.43, 910.122
1389.43, 910.122
1389.57, 910.087
1389.61, 910.077
1397.65, 908.087
1397.77, 908.056
1405.72, 906.087
1405.93, 906.034
1413.79, 904.087
1414.78, 903.841
1414.79, 903.84
1421.86, 902.087
1428.46, 900.451
1428.47, 900.45
1429.93, 900.087
1430.39, 899.974
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1438.01, 898.087
1438.54, 897.955
1446.08, 896.087
1446.69, 895.936
1454.15, 894.087
1456.17, 893.588
1456.17, 893.587
1457.93, 893.15
1495.01, 893.15
1616.33, 893.15
1858.87, 893.15
2127.47, 893.15
2141.81, 893.15
2181.65, 893.15
2195.59, 893.15
2234.57, 893.15
2475.13, 893.15
2486.56, 893.15
2956.54, 893.15
3093.33, 892.905
3324.03, 892.493
3501.9, 891.358
3555.84, 891.15
3608.19, 889.152
3660.59, 887.152
3711.06, 885.155
3712.05, 885.059
3731.64, 883.163
3735.81, 882.765
3742.15, 882.163
3742.45, 882.134
3742.79, 882.102
3753.01, 881.129
3763.16, 880.163
3774.12, 879.12
3784.18, 878.163
3795.56, 877.08
3805.2, 876.163
3817.03, 875.037
3826.22, 874.163
3838.25, 873.038
3847.41, 872.183
3861.79, 868.588
3887.2, 862.235
3907.15, 857.247
3927.2, 852.235
3942.59, 848.389
4034.21, 825.483
4146.59, 797.389
4307.21, 757.235
4332.82, 750.816
4346.52, 747.389
4353.25, 745.706
4353.34, 745.686
4361.26, 743.112

Material Boundary
4447.57, 739.873
4456.92, 738

Scenario-based Entities
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Type Coordinates (x,y) Seismic
-9e-16, 723.896
0.809461, 723.908
1.15168, 723.913
1.45658, 723.917
1.93345, 723.924
4.30816, 723.96
12.6281, 724.084
24.2881, 724.257
113.381, 725.584
150.125, 726.131
251.754, 727.644
262.684, 727.807
264.857, 727.839
267.412, 727.877
267.74, 727.882
267.83, 727.883
268.093, 727.885
268.368, 727.882
269.061, 727.877
272.624, 727.847
281.529, 727.773
284.508, 727.748
284.959, 727.743
286.557, 727.708
289.734, 727.637
295.936, 727.498
301.316, 727.378
309.904, 727.186
313.768, 727.1
314.73, 727
317.794, 727
322.428, 727
327.892, 727
334.438, 727
352.838, 735.003
356.385, 735.013
366.425, 735.2
372.719, 735.318
379.181, 735.415
391.383, 735.573
399.078, 735.005
407.323, 734.789
412.029, 734.347
439.628, 735.289
488.131, 719.138
522.779, 707.602
608.698, 679
618.307, 679
629.067, 679.262
642.777, 679.595
647.559, 679.711
660.405, 680.023
675.999, 680.402
689.108, 680.721
700.659, 681.002
711.292, 681.261
721.531, 681.51
724.458, 681.581

Wadsworth Till

Assigned to:
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731.21, 681.745
742.989, 682.032
746.542, 682.118
760.228, 682.452
768.453, 682.652
775.361, 682.481
785.608, 682.229
792.858, 682.05
834.445, 681.025
836.108, 681
839.229, 681
842.442, 681
846.403, 681
851.249, 681
853.768, 681
858.565, 681
861.768, 681
864.838, 681
868.722, 681
876.123, 681
879.684, 681
882.824, 681
885.634, 681
888.824, 680.784
905.654, 679.642
913.684, 679.098
914.27, 679.058
916.598, 679.003
918.712, 678.951
920.654, 678.998
921.208, 679.012
921.899, 679.03
923.072, 679.061
924.878, 679.141
925.393, 679.164
926.99, 679.234
928.274, 679.291
929.213, 679.332
930.561, 679.392
932.042, 679.457
934.813, 679.981
940.841, 680.61
945.459, 681.092
948.634, 682.055
953.372, 683.186
964.682, 686.266
968.611, 687.32
970.51, 687.807
973.537, 688.568
983.137, 690.678
992.201, 692.586
995.001, 693.111
1005.88, 695.316
1015.48, 697.262
1026.16, 698.595
1029.95, 699.071
1037.13, 700.174
1049.53, 700.993
1053.89, 701.352
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Water Table

1060.67, 701.77
1068.84, 701.86
1069.64, 701.862
1072.74, 701.68
1077.4, 701.408
1085.39, 700.951
1093.76, 700.535
1103.93, 699.206
1105.21, 699.039
1108.51, 698.705
1108.62, 698.694
1115.88, 697.749
1119.27, 697.117
1126.35, 695.778
1134.85, 694.035
1143.12, 692.32
1144.75, 691.993
1145.42, 691.857
1146.43, 691.649
1147.98, 691.316
1148.3, 691.248
1149.18, 691.068
1151.08, 690.719
1156.36, 689.409
1157.27, 689.184
1163.63, 687.532
1180.77, 687.159
1199.14, 687
1219.87, 686.821
1247.6, 686.53
1274.47, 687.001
1354.82, 688.409
1380.15, 687.893
1449.6, 687
1461.71, 687
1495.01, 687
1500.34, 687
1516.14, 686.278
1637.24, 685
1692.76, 685
1718.93, 684.138
1781.09, 683.397
1807.08, 683
1816.05, 683
1826.62, 683
1845.4, 682.209
1854.88, 679
1862.97, 679
1893.13, 688.871
1989.22, 720.9
2041.9, 738.472
2194.18, 687.752
2229.99, 688.38
2366.91, 690.776
2388.53, 690.405
2447.68, 689.392
2475.13, 688.921
2503.25, 688.435
2521.93, 688.112
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2580.04, 689.12
2600.94, 689.482
2620.01, 689.813
2676.93, 690.8
2698.09, 690.434
2754.87, 689.452
2812.87, 688.448
2824.98, 688.239
2831.93, 688.119
2850.97, 688.449
2908.97, 689.455
2965.99, 690.443
2986.93, 690.807
3007.8, 690.446
3064.92, 689.458
3122.98, 688.453
3141.93, 688.125
3160.82, 688.453
3218.92, 689.461
3276.19, 690.454
3296.93, 690.814
3317.6, 690.456
3374.97, 689.464
3433.13, 688.457
3451.93, 688.132
3470.67, 688.457
3501.92, 688.999
3529.71, 689.545
3555.9, 690.059
3593.11, 690.795
3608.3, 691.095
3613.84, 691.204
3660.7, 690.618
3690.85, 690.24
3711.25, 689.984
3731.91, 689.696
3737.4, 689.624
3756.29, 689.378
3778.84, 689.083
3829.56, 690.08
3847.89, 690.44
3856.6, 690.594
3876.52, 690.946
3891.68, 691.214
3937.75, 692.028
3943.28, 691.934
3967.79, 691.516
4028.7, 690.475
4075.88, 689.669
4092.79, 689.38
4147.28, 690.336
4166.21, 690.668
4214.57, 691.517
4293.87, 717.935
4347.22, 735.704
4355, 738.297
4369.59, 738.142
4375.46, 736.173
4379.34, 734.899
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4386.69, 734.881
4390.98, 734.901
4397.07, 736.947
4400, 737.917
4410.58, 738.104
4428.73, 738.546
4441.57, 741.074
4791.53, 741.074
4796.96, 737.054
5009.05, 737.054

-9e-16, 723.896
0.809461, 723.908
1.15168, 723.913
1.45658, 723.917
1.93345, 723.924
4.30816, 723.96
12.6281, 724.084
24.2881, 724.257
113.381, 725.584
150.125, 726.131
251.754, 727.644
262.684, 727.807
264.857, 727.839
267.412, 727.877
267.74, 727.882
267.83, 727.883
268.093, 727.885
268.368, 727.882
269.061, 727.877
272.624, 727.847
281.529, 727.773
284.508, 727.748
284.959, 727.743
286.557, 727.708
289.734, 727.637
295.936, 727.498
301.316, 727.378
309.904, 727.186
313.768, 727.1
314.73, 727
317.794, 727
322.428, 727
327.892, 727
334.438, 727
352.838, 735.003
356.385, 735.013
366.425, 735.2
372.719, 735.318
379.181, 735.415
391.383, 735.573
399.078, 735.005
407.323, 734.789
412.029, 734.347
439.628, 735.289
488.131, 719.138
522.779, 707.602
608.698, 679
618.307, 679
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629.067, 679.262
642.777, 679.595
647.559, 679.711
660.405, 680.023
675.999, 680.402
689.108, 680.721
700.659, 681.002
711.292, 681.261
721.531, 681.51
724.458, 681.581
731.21, 681.745
742.989, 682.032
746.542, 682.118
760.228, 682.452
768.453, 682.652
775.361, 682.481
785.608, 682.229
792.858, 682.05
834.445, 681.025
836.108, 681
839.229, 681
842.442, 681
846.403, 681
851.249, 681
853.768, 681
858.565, 681
861.768, 681
864.838, 681
868.722, 681
876.123, 681
879.684, 681
882.824, 681
885.634, 681
888.824, 680.784
905.654, 679.642
913.684, 679.098
914.27, 679.058
916.598, 679.003
918.712, 678.951
920.654, 678.998
921.208, 679.012
921.899, 679.03
923.072, 679.061
924.878, 679.141
925.393, 679.164
926.99, 679.234
928.274, 679.291
929.213, 679.332
930.561, 679.392
932.042, 679.457
934.813, 679.981
940.841, 680.61
945.459, 681.092
948.634, 682.055
953.372, 683.186
964.682, 686.266
968.611, 687.32
970.51, 687.807
973.537, 688.568
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Drawdown Line

983.137, 690.678
992.201, 692.586
995.001, 693.111
1005.88, 695.316
1015.48, 697.262
1026.16, 698.595
1029.95, 699.071
1037.13, 700.174
1049.53, 700.993
1053.89, 701.352
1060.67, 701.77
1068.84, 701.86
1069.64, 701.862
1072.74, 701.68
1077.4, 701.408
1085.39, 700.951
1093.76, 700.535
1103.93, 699.206
1105.21, 699.039
1108.51, 698.705
1108.62, 698.694
1115.88, 697.749
1119.27, 697.117
1126.35, 695.778
1134.85, 694.035
1143.12, 692.32
1144.75, 691.993
1145.42, 691.857
1146.43, 691.649
1147.98, 691.316
1148.3, 691.248
1149.18, 691.068
1151.08, 690.719
1156.36, 689.409
1157.27, 689.184
1163.63, 687.532
1180.77, 687.159
1199.14, 687
1219.87, 686.821
1247.6, 686.53
1274.47, 687.001
1354.82, 688.409
1380.15, 687.893
1449.6, 687
1461.71, 687
1495.01, 687
1500.34, 687
1516.14, 686.278
1637.24, 685
1692.76, 685
1718.93, 684.138
1781.09, 683.397
1807.08, 683
1816.05, 683
1826.62, 683
1845.4, 682.209
1854.88, 679
1862.97, 679
1893.13, 688.871

57/65

Tuesday, January 26, 2021A-A_final_north_LT



1989.22, 720.9
2041.9, 738.472
2194.18, 687.752
2229.99, 688.38
2366.91, 690.776
2388.53, 690.405
2447.68, 689.392
2475.13, 688.921
2503.25, 688.435
2521.93, 688.112
2580.04, 689.12
2600.94, 689.482
2620.01, 689.813
2676.93, 690.8
2698.09, 690.434
2754.87, 689.452
2812.87, 688.448
2824.98, 688.239
2831.93, 688.119
2850.97, 688.449
2908.97, 689.455
2965.99, 690.443
2986.93, 690.807
3007.8, 690.446
3064.92, 689.458
3122.98, 688.453
3141.93, 688.125
3160.82, 688.453
3218.92, 689.461
3276.19, 690.454
3296.93, 690.814
3317.6, 690.456
3374.97, 689.464
3433.13, 688.457
3451.93, 688.132
3470.67, 688.457
3501.92, 688.999
3529.71, 689.545
3555.9, 690.059
3593.11, 690.795
3608.3, 691.095
3613.84, 691.204
3660.7, 690.618
3690.85, 690.24
3711.25, 689.984
3731.91, 689.696
3737.4, 689.624
3756.29, 689.378
3778.84, 689.083
3829.56, 690.08
3847.89, 690.44
3856.6, 690.594
3876.52, 690.946
3891.68, 691.214
3937.75, 692.028
3943.28, 691.934
3967.79, 691.516
4028.7, 690.475
4075.88, 689.669
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4092.79, 689.38
4147.28, 690.336
4166.21, 690.668
4214.57, 691.517
4293.87, 717.935
4347.22, 735.704
4355, 738.297
4369.59, 738.142
4375.46, 736.173
4379.34, 734.899
4386.69, 734.881
4390.98, 734.901
4397.07, 736.947
4400, 737.917
4410.58, 738.104
4428.73, 738.546
4430.97, 738.097
4441.29, 736.032
4446.59, 734.97
4455.94, 733.097
4460.99, 732.09
4463.46, 731.597
4465.14, 731.261
4465.96, 731.097
4472.68, 729.754
4475.95, 729.1
4478.43, 728.588
4481.38, 728
4481.45, 728
4483.36, 727.618
4485.96, 727.097
4490.7, 726.149
4495.96, 725.097
4497.12, 724.865
4498.46, 724.597
4499.81, 724.327
4500.96, 724.097
4503.69, 723.551
4505.51, 723.187
4506.46, 722.809
4508.48, 722
4513.9, 722
4516.95, 722
4519.28, 721.534
4521.95, 721
4656.84, 721
4685.73, 721
4711.04, 721
4713.3, 721.452
4716.04, 722
4718.38, 722
4724.51, 722
4726.29, 722.711
4727.48, 723.187
4728.79, 723.45
4732.03, 724.097
4732.91, 724.274
4734.53, 724.597
4735.41, 724.773
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4737.03, 725.097
4740.55, 725.801
4747.03, 727.097
4748.79, 727.448
4752.03, 728.097
4753.78, 728.448
4757.03, 729.097
4760.53, 729.797
4763.5, 730.39
4767.03, 731.097
4767.91, 731.272
4769.54, 731.598
4771.42, 731.978
4774.43, 732.582
4776.5, 733
4776.53, 733
4784.64, 734.61
4786.11, 734.902
4786.67, 735.014
4787.93, 735.263
4795.37, 736.738
4795.62, 736.787
4796.96, 737.054
5009.05, 737.054
435.797, 740.289
443.602, 740.289
447.47, 739
450.033, 738.146
453.47, 737
454.639, 736.61
456.913, 735.853
459.474, 735
462.023, 734.151
465.481, 733
465.482, 733
470.568, 731.307
477.496, 729
480.031, 728.156
483.505, 727
486.035, 726.158
489.513, 725
493.701, 723.607
495.524, 723
499.16, 721.79
507.535, 719
509.344, 718.398
513.543, 717
515.347, 716.4
519.551, 715
521.35, 714.401
525.559, 713
529.162, 711.807
537.749, 709
539.827, 708.301
543.591, 707
545.694, 706.3
549.599, 705
551.706, 704.298
555.606, 703

Low Permeable 
Earth Liner

Bottom Liner 
Critical 
Interface - 
Base and 
Sideslopes

LCS Granular 
Drainage Layer

Assigned to:

60/65

Tuesday, January 26, 2021A-A_final_north_LT



560.534, 701.359
567.615, 699
570.071, 698.182
573.623, 697
577.692, 695.645
579.631, 695
583.706, 693.643
583.706, 693.643
585.639, 693
594.551, 690.033
597.655, 689
599.571, 688.362
603.662, 687
608.129, 685.513
609.67, 685
618.233, 685
628.127, 685.241
628.175, 685.242
700.514, 687
768.454, 688.654
835.534, 687
874.622, 687
885.02, 687
885.837, 687
914.501, 685.056
914.512, 685.056
916.783, 685
918.713, 684.952
920.67, 685
922.861, 685.058
931.35, 685.433
933.943, 685.923
944.266, 687
947.065, 687.849
951.886, 689
965.137, 692.608
966.644, 693
967.06, 693.116
971.617, 694.286
974.456, 694.923
974.842, 695
982.543, 696.691
984.141, 697
990.827, 698.433
993.853, 699
1011.96, 702.672
1013.62, 703
1014.48, 703.184
1029.03, 705
1036.48, 706.144
1049.43, 707
1054.51, 707.425
1060.93, 707.795
1067.29, 707.858
1069.81, 707.862
1084.55, 707
1094.3, 706.515
1105.9, 705
1109.31, 704.655
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Piezoline

1114.62, 703.964
1116.8, 703.68
1119.86, 703.126
1120.45, 703
1128.59, 701.46
1130.69, 701
1136.6, 699.804
1140.35, 699
1147.15, 697.628
1150.1, 697
1152.34, 696.587
1158.74, 695
1164.46, 693.516
1180.87, 693.158
1199.19, 693
1219.93, 692.821
1247.58, 692.53
1274.37, 693
1354.83, 694.411
1380.25, 693.892
1449.64, 693
1461.71, 693
1495.01, 693
1500.48, 693
1516.31, 692.277
1637.28, 691
1692.86, 691
1719.06, 690.137
1781.17, 689.396
1807.13, 689
1816.05, 689
1826.74, 689
1846.47, 688.169
1846.65, 688.162
1850.41, 686.948
1855.35, 685.225
1856.02, 685
1856.55, 685
1858.87, 685
1861.85, 685
1868.81, 687.228
1874.47, 689
1874.47, 689
1875.79, 689.44
1880.49, 691
1880.54, 691
1881.86, 691.439
1886.54, 693
1891.23, 694.563
1892.54, 695
1893.8, 695.436
1893.84, 695.436
1898.54, 697
1899.79, 697.434
1899.84, 697.434
1904.54, 699
1905.79, 699.433
1905.84, 699.433
1910.54, 701
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1911.78, 701.431
1911.83, 701.431
1916.54, 703
1917.78, 703.43
1917.83, 703.429
1922.54, 705
1923.77, 705.428
1923.82, 705.428
1928.54, 707
1929.77, 707.426
1929.82, 707.426
1934.54, 709
1935.76, 709.425
1935.82, 709.425
1940.54, 711
1941.76, 711.423
1941.81, 711.423
1946.54, 713
1947.76, 713.422
1947.81, 713.422
1952.54, 715
1953.76, 715.42
1953.8, 715.42
1958.54, 717
1959.76, 717.419
1959.8, 717.419
1964.54, 719
1965.76, 719.417
1965.79, 719.417
1970.54, 721
1971.76, 721.416
1971.79, 721.416
1976.54, 723
1977.76, 723.414
1977.79, 723.414
1982.54, 725
1987.31, 726.589
1988.52, 727
1988.54, 727
1993.32, 728.59
1994.52, 729
1994.54, 729
1995.75, 729.41
1995.77, 729.41
2000.55, 731
2001.74, 731.408
2001.77, 731.408
2006.55, 733
2007.74, 733.406
2007.77, 733.406
2012.55, 735
2013.73, 735.405
2013.76, 735.405
2018.55, 737
2019.73, 737.403
2019.76, 737.403
2024.55, 739
2025.72, 739.402
2025.75, 739.402
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2030.55, 741
2031.73, 741.4
2036.53, 743
2041.91, 744.8
2060.85, 738.545
2075.51, 733.686
2122.09, 718.246
2127.47, 716.441
2149.16, 709.179
2175.38, 700.392
2176.55, 700
2195.21, 693.791
2195.27, 693.772
2195.49, 693.776
2195.5, 693.776
2195.59, 693.778
2208.3, 694
2235.83, 694.482
2276.51, 695.194
2295.76, 695.531
2313.04, 695.833
2322.59, 696
2366.91, 696.776
2387.58, 696.422
2475.13, 694.921
2521.93, 694.112
2580.01, 695.119
2599.02, 695.449
2655.66, 696.431
2676.93, 696.8
2698.12, 696.433
2756.78, 695.419
2775.37, 695.097
2824.98, 694.239
2831.93, 694.119
2870.81, 694.793
2896.34, 695.236
2908.97, 695.455
2965.96, 696.443
2986.93, 696.807
3005.86, 696.479
3026.7, 696.119
3084.07, 695.126
3141.93, 694.125
3160.86, 694.454
3218.92, 695.461
3276.16, 696.453
3296.93, 696.814
3315.7, 696.489
3373.9, 695.482
3431.21, 694.491
3451.93, 694.132
3472.59, 694.49
3501.92, 694.999
3532.41, 695.598
3555.9, 696.059
3592.57, 696.784
3608.3, 697.095
3613.84, 697.204
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3660.7, 696.618
3690.91, 696.239
3711.25, 695.984
3731.91, 695.696
3736.97, 695.63
3774.17, 695.144
3778.84, 695.083
3829.52, 696.079
3847.89, 696.44
3856.62, 696.594
3891.54, 697.211
3937.75, 698.028
3943.28, 697.934
3967.87, 697.514
4028.8, 696.473
4092.79, 695.38
4147.28, 696.336
4168.34, 696.706
4213.55, 697.499
4302.23, 727.041
4347.22, 741.988
4350.55, 743.096
4352.88, 743.177
4354.12, 743.273

Focus Search Window

4434.16, 720.98
4762.52, 720.98
4762.52, 752
4434.16, 742.558
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2.6572.6572.6572.657

1

W (Final)

Method: Janbu corrected
Factor of Safety: 2.657
Center: 4192.842, 1196.039
Radius: 580.394
Left Slip Surface Endpoint: 3700.676, 888.418
Right Slip Surface Endpoint: 4533.313, 726.000

Zion Landfill Site 2 North Expansion: Section A-A' (North Side)
Rapid Drawdown / Duncan, Wright and Wong Analysis - VandenBerge, Wright Interpolation
Complete Buildout / Global Stability
Circular - Grid Search 
Static Conditions 

RD 
PhiR 
(deg)

RD 
Cr 

(psf)

Rapid Drawdown 
(RD) Undrained 

Strength

Phi 
(deg)

Cohesion 
(psf)

Sat. Unit 
Weight 

(lbs/ft3)

Unit 
Weight 

(lbs/ft3)
ColorMaterial Name

No34.30130.3121.5Final Cover Soils

No21.90130.3121.5
Final Cover Critical 

Interface

No3007575Expansion Waste Fill

No3007575Existing Waste Fill

No300130126
LCS Granular Drainage 

Layer

No14.945134.1128.2
Bottom Liner Critical 
Interface - Base and 

Sideslopes

No34.30134.1128.2
Low Permeable Earth 

Liner

11.81465Yes14.31000137.8136.6Wadsworth Till

Safety Factor
0.000
0.250
0.500
0.750
1.000
1.250
1.500
1.750
2.000
2.250
2.500
2.750
3.000
3.250
3.500
3.750
4.000
4.250
4.500
4.750
5.000
5.250
5.500
5.750
6.000+

1
6

0
0

1
4

0
0

1
2

0
0

1
0

0
0

8
0

0
6

0
0

4
0

0
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Slide Analysis Information

A-A_final_north_LT

Project Summary
File Name: A-A_final_north_LT.slmd
Slide Modeler Version: 9.006
Compute Time: 00h:00m:47.141s
Project Title: SLIDE - An Interactive Slope Stability Program
Date Created: 1/30/2020, 11:59:15 AM

General Settings
Units of Measurement: Imperial Units
Time Units: days
Permeability Units: feet/second
Data Output: Standard
Failure Direction: Left to Right

Analysis Options
Slices Type: Vertical

Analysis Methods Used
Bishop simplified
GLE/Morgenstern-Price with interslice force function 
(Half Sine)
Janbu corrected
Spencer

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes
Create Interslice boundaries at intersections with water 
tables and piezos:

Yes

Initial trial value of FS: 1
Steffensen Iteration: Yes

Groundwater Analysis



Groundwater Method: Water Surfaces
Pore Fluid Unit Weight [lbs/ft3]: 62.4
Use negative pore pressure cutoff: Yes
Maximum negative pore pressure [psf]: 0
Advanced Groundwater Method: Rapid Drawdown
Rapid Drawdown Method: Duncan, Wright, Wong 3 Stage (1990)

Random Numbers
Pseudo-random Seed: 10116
Random Number Generation Method: Park and Miller v.3

Surface Options
Surface Type: Circular
Search Method: Grid Search
Radius Increment: 10
Composite Surfaces: Disabled
Reverse Curvature: Invalid Surfaces
Minimum Elevation: Not Defined
Minimum Depth: Not Defined
Minimum Area: Not Defined
Minimum Weight: Not Defined

Seismic Loading
Advanced seismic analysis: No
Staged pseudostatic analysis: No

Materials
Final Cover Soils

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 0
Friction Angle [deg] 34.3
Water Surface None
Ru Value 0
Final Cover Critical Interface

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
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Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 0
Friction Angle [deg] 21.9
Water Surface None
Ru Value 0
Expansion Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface None
Ru Value 0
Existing Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface None
Ru Value 0
LCS Granular Drainage Layer

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 126
Saturated Unit Weight [lbs/ft3] 130
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface Piezometric Line 1
Hu Value 1
Bottom Liner Critical Interface - Base and Sideslopes

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 45
Friction Angle [deg] 14.9
Water Surface Piezometric Line 1
Hu Value 1
Low Permeable Earth Liner

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 0
Friction Angle [deg] 34.3
Water Surface Piezometric Line 1
Hu Value 1
Wadsworth Till
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Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 136.6
Saturated Unit Weight [lbs/ft3] 137.8
Cohesion [psf] 1000
Friction Angle [deg] 14.3
Water Surface Water Table
Hu Value 1
Rapid Drawdown Undrained Behaviour Yes
RD Shear Strength Envelope Properties CR: 1465PhiR: 11.8

Global Minimums
Method: bishop simplified

FS 2.764060
Center: 4209.664, 1321.306
Radius: 696.993
Left Slip Surface Endpoint: 3662.194, 889.941
Right Slip Surface Endpoint: 4572.168, 726.000
Resisting Moment: 2.57999e+09 lb-ft
Driving Moment: 9.33404e+08 lb-ft
Total Slice Area: 112586 ft2
Surface Horizontal Width: 909.974 ft
Surface Average Height: 123.724 ft

Method: janbu corrected

FS 2.657280
Center: 4192.842, 1196.039
Radius: 580.394
Left Slip Surface Endpoint: 3700.676, 888.418
Right Slip Surface Endpoint: 4533.313, 726.000
Resisting Horizontal Force: 3.42358e+06 lb
Driving Horizontal Force: 1.28838e+06 lb
Total Slice Area: 109554 ft2
Surface Horizontal Width: 832.637 ft
Surface Average Height: 131.574 ft

Method: spencer
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FS 2.735100
Center: 4226.486, 1321.306
Radius: 689.917
Left Slip Surface Endpoint: 3688.902, 888.884
Right Slip Surface Endpoint: 4575.192, 726.000
Resisting Moment: 2.35855e+09 lb-ft
Driving Moment: 8.62326e+08 lb-ft
Resisting Horizontal Force: 3.14768e+06 lb
Driving Horizontal Force: 1.15085e+06 lb
Total Slice Area: 102836 ft2
Surface Horizontal Width: 886.29 ft
Surface Average Height: 116.029 ft

Method: gle/morgenstern-price

FS 2.731910
Center: 4226.486, 1321.306
Radius: 689.917
Left Slip Surface Endpoint: 3688.902, 888.884
Right Slip Surface Endpoint: 4575.192, 726.000
Resisting Moment: 2.3558e+09 lb-ft
Driving Moment: 8.62326e+08 lb-ft
Resisting Horizontal Force: 3.14725e+06 lb
Driving Horizontal Force: 1.15203e+06 lb
Total Slice Area: 102836 ft2
Surface Horizontal Width: 886.29 ft
Surface Average Height: 116.029 ft

Valid and Invalid Surfaces
Method: bishop simplified

Number of Valid Surfaces: 4830
Number of Invalid Surfaces: 21

Error Codes
Error Code -110 reported for 17 surfaces
Error Code -118 reported for 4 surfaces

Method: janbu corrected

Number of Valid Surfaces: 4829
Number of Invalid Surfaces: 22

Error Codes
Error Code -110 reported for 17 surfaces
Error Code -118 reported for 4 surfaces
Error Code -200 reported for 1 surface

Method: spencer
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Number of Valid Surfaces: 4829
Number of Invalid Surfaces: 22

Error Codes
Error Code -110 reported for 17 surfaces
Error Code -118 reported for 4 surfaces
Error Code -200 reported for 1 surface

Method: gle/morgenstern-price

Number of Valid Surfaces: 4828
Number of Invalid Surfaces: 23

Error Codes
Error Code -108 reported for 1 surface
Error Code -110 reported for 17 surfaces
Error Code -118 reported for 4 surfaces
Error Code -200 reported for 1 surface

Error Code Descriptions

The following errors were encountered during the computation:
-108 = Total driving moment or total driving force < 0.1. This is to limit the calculation of  
extremely high safety factors if the driving force is very small (0.1 is an arbitrary number).
-110 = The water table or a piezoline does not span the slip region for a given slip surface,  
when Water Surfaces is specified as the method of pore pressure calculation. If this error occurs,  
check that the water table or piezoline(s) span the appropriate soil cells.
-118 = Surface does not pass through the search focus
-200 = Factor of Safety <= min iteration value. Could mean 0 Normal/Shear resistance along  
part of the slip surface

Entity Information
DWW - Van

Shared Entities

Type Coordinates (x,y)
4805.95, 742.054
4796.47, 742.054
4726.05, 728
4724.43, 727.354
4723.55, 727
4718.38, 727
4715.55, 727
4712.32, 726.355
4710.54, 726
4685.73, 726
4656.84, 726
4522.44, 726
4520.26, 726.437
4517.44, 727
4513.9, 727
4509.44, 727
4508.31, 727.451
4506.94, 728
4486.94, 732
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4484.34, 732.521
4481.94, 733
4481.87, 733
4479.43, 733.489
4476.94, 734
4473.66, 734.657
4466.94, 736
4466.94, 736
4466.94, 736
4464.44, 736.5
4461.97, 736.994
4456.92, 738
4451.39, 739.111
4447.57, 739.873
4442.27, 740.935
4431.95, 743
4429.16, 743.558
4410.47, 743.103
4399.15, 742.903
4395.49, 741.691
4390.15, 739.897
4386.69, 739.881
4380.14, 739.897
4377.03, 740.918
4371.14, 742.896
4365, 744.839
4354.12, 748.427
4347.22, 750.154
4333.51, 753.581
4307.9, 760
4147.28, 800.154
4034.9, 828.248
3943.28, 851.154
3927.9, 855
3907.85, 860.012
3887.89, 865
3862.48, 871.353
3847.89, 875
3838.52, 875.876
3826.49, 877
3817.3, 877.874
3805.47, 879
3795.83, 879.918
3784.45, 881
3774.39, 881.957
3763.43, 883
3753.28, 883.966
3743.06, 884.939
3742.72, 884.971
3742.42, 885
3736.08, 885.603
3731.91, 886
3712.33, 887.896
3711.25, 888
3660.7, 890
3608.3, 892
3555.9, 894
3501.92, 894.208
3324.04, 895.343
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3093.34, 895.755
2956.54, 896
2486.56, 896
2475.13, 896
2234.57, 896
2195.59, 896
2181.65, 896
2141.81, 896
2127.47, 896
1858.87, 896
1616.33, 896
1495.01, 896
1458.28, 896
1456.86, 896.353
1456.85, 896.354
1454.84, 896.853
1447.37, 898.703
1446.76, 898.853
1439.22, 900.721
1438.69, 900.853
1431.08, 902.74
1430.62, 902.853
1429.15, 903.217
1429.15, 903.218
1422.55, 904.853
1415.47, 906.607
1415.47, 906.607
1414.48, 906.853
1406.62, 908.801
1406.4, 908.853
1398.46, 910.822
1398.33, 910.853
1390.3, 912.844
1390.26, 912.853
1390.12, 912.889
1390.12, 912.889
1386.77, 913.717
1380.94, 914.966
1373.16, 915.464
1354.04, 916.986
1349.5, 917.317
1340.81, 917.854
1326.59, 918.986
1314.16, 919.891
1308.46, 920.243
1299.13, 920.986
1278.82, 922.465
1276.11, 922.633
1271.72, 922.983
1264.11, 923.65
1247.79, 925
1244.03, 925
1239.2, 925
1223.74, 925
1219.79, 925
1211.96, 924.561
1200.98, 923.615
1197.39, 923.302
1194.12, 922.975
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External Boundary

1192.25, 922.788
1174.12, 920.975
1161.84, 919.746
1154.12, 918.975
1141.84, 917.746
1134.12, 916.975
1131.52, 916.714
1113.76, 914.939
1110.03, 914.006
1110.01, 914.002
1105.41, 912.851
1104.42, 912.604
1097.41, 910.851
1096.34, 910.584
1089.41, 908.851
1088.27, 908.565
1081.41, 906.851
1076.31, 905.577
1076.3, 905.573
1073.41, 904.851
1070.76, 904.188
1070.74, 904.184
1065.41, 902.851
1064.04, 902.51
1057.41, 900.851
1050.91, 899.226
1049.41, 898.851
1042.98, 897.243
1041.41, 896.851
1035.75, 895.435
1035.73, 895.432
1033.41, 894.851
1031.24, 894.309
1031.23, 894.306
1025.41, 892.851
1023.7, 892.424
1017.41, 890.851
1015.64, 890.407
1009.41, 888.851
1002.24, 887.059
1001.87, 886.967
1001.85, 886.96
1001.53, 886.882
1001.41, 886.851
1000.31, 886.576
998.452, 886.111
998.336, 886.082
993.409, 884.851
989.728, 883.93
988.483, 883.619
988.367, 883.59
986.509, 883.126
985.409, 882.851
982.082, 882.019
977.409, 880.851
973.251, 879.811
969.409, 878.851
964.222, 877.554
961.409, 876.851

9/65

Tuesday, January 26, 2021A-A_final_north_LT



959.545, 876.385
957.953, 875.986
953.409, 874.851
950.878, 874.218
950.2, 874.048
949.069, 873.766
947.594, 873.397
945.409, 872.851
945.25, 872.811
944.49, 872.621
943.871, 872.466
937.409, 870.851
935.469, 870.366
929.409, 868.851
922.837, 867.208
921.409, 866.851
914.83, 865.206
913.409, 864.851
912.054, 864.512
905.409, 862.851
904.157, 862.538
897.409, 860.851
895.171, 860.291
889.409, 858.851
883.455, 857.362
882.565, 857.14
881.409, 856.851
880.304, 856.574
873.409, 854.851
866.47, 853.116
865.409, 852.851
858.425, 851.105
857.409, 850.851
850.382, 849.094
849.409, 848.851
848.476, 848.617
841.409, 846.851
834.511, 845.126
833.409, 844.851
832.349, 844.586
825.409, 842.851
819.152, 841.286
817.409, 840.851
811.119, 839.278
809.409, 838.851
807.747, 838.435
801.409, 836.851
794.398, 835.098
793.409, 834.851
792.434, 834.607
792.426, 834.605
785.409, 832.851
778.07, 831.016
777.409, 830.851
777.357, 830.838
777.354, 830.838
769.409, 828.851
766.195, 828.047
761.409, 826.851
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754.352, 825.086
754.344, 825.084
753.409, 824.851
752.484, 824.619
752.476, 824.617
745.409, 822.851
742.15, 822.036
737.409, 820.851
734.118, 820.028
729.409, 818.851
726.082, 818.019
721.42, 816.851
714.316, 815.075
714.308, 815.073
713.42, 814.851
712.543, 814.631
712.535, 814.629
705.42, 812.851
701.994, 811.994
697.42, 810.851
692.873, 809.714
689.42, 808.851
684.906, 807.722
681.42, 806.851
674.27, 805.063
674.262, 805.061
673.422, 804.851
672.586, 804.643
665.409, 802.851
661.711, 801.926
657.419, 800.851
653.685, 799.917
649.422, 798.851
645.167, 797.79
641.409, 796.851
634.21, 795.051
633.409, 794.851
632.619, 794.653
625.409, 792.851
621.53, 791.881
617.419, 790.851
613.503, 789.872
609.419, 788.851
605.466, 787.862
601.421, 786.851
594.16, 785.039
593.415, 784.852
592.654, 784.664
585.393, 782.851
581.342, 781.838
577.393, 780.851
573.314, 779.831
569.392, 778.851
565.288, 777.824
561.39, 776.85
554.142, 775.035
553.404, 774.85
552.668, 774.665
545.409, 772.851
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538.007, 771
538.003, 771
537.388, 770.846
529.393, 768.851
525.016, 767.756
521.392, 766.85
514.117, 765.028
513.413, 764.851
512.696, 764.673
505.386, 762.851
500.914, 761.732
497.408, 760.85
492.912, 759.725
489.386, 758.851
485.922, 757.977
481.42, 756.851
474.122, 755.025
473.423, 754.851
472.728, 754.677
465.411, 752.851
460.744, 751.683
457.419, 750.85
453.425, 749.85
449.755, 748.932
449.43, 748.851
449.065, 748.76
441.43, 746.851
411.625, 739.4
408.752, 739.647
407.707, 739.78
399.328, 740
391.535, 740.576
375.004, 740.361
356.331, 740.013
351.947, 740
351.399, 739.824
347.109, 738
345.31, 737.207
342.499, 736
338.762, 734.381
337.91, 734
333.865, 732.219
333.374, 732
331.196, 732
314.988, 732
314.081, 732.094
284.972, 732.744
267.961, 732.886
0, 728.896
1.137e-13, 646.588
-5.68e-14, 330.891
5009.05, 330.891
5009.05, 649.333
5009.05, 742.054
411.625, 739.4
415.074, 739.104
419.682, 740
425.234, 740.088
426.201, 740.106
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426.87, 740.119
435.797, 740.289
440.602, 740.289
447.47, 738
450.033, 737.146
453.47, 736
454.639, 735.61
456.913, 734.853
459.474, 734
462.023, 733.151
465.481, 732
465.482, 732
470.568, 730.307
477.496, 728
480.031, 727.156
483.505, 726
486.035, 725.158
489.513, 724
493.701, 722.607
495.524, 722
499.16, 720.79
507.535, 718
509.344, 717.398
513.543, 716
515.347, 715.4
519.551, 714
521.35, 713.401
525.559, 712
529.162, 710.807
537.749, 708
539.827, 707.301
543.591, 706
545.694, 705.3
549.599, 704
551.706, 703.298
555.606, 702
560.534, 700.359
567.615, 698
570.071, 697.182
573.623, 696
577.692, 694.645
579.631, 694
583.706, 692.643
583.706, 692.643
585.639, 692
594.551, 689.033
597.655, 688
599.571, 687.362
603.662, 686
608.129, 684.513
609.67, 684
618.233, 684
628.127, 684.241
628.175, 684.242
700.514, 686
768.454, 687.654
835.534, 686
874.622, 686
885.02, 686
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885.837, 686
914.501, 684.056
914.512, 684.056
916.783, 684
918.713, 683.952
920.67, 684
922.861, 684.058
931.35, 684.433
933.943, 684.923
944.266, 686
947.065, 686.849
951.886, 688
965.137, 691.608
966.644, 692
967.06, 692.116
971.617, 693.286
974.456, 693.923
974.842, 694
982.543, 695.691
984.141, 696
990.827, 697.433
993.853, 698
1011.96, 701.672
1013.62, 702
1014.48, 702.184
1029.03, 704
1036.48, 705.144
1049.43, 706
1054.51, 706.425
1060.93, 706.795
1067.29, 706.858
1069.81, 706.862
1084.55, 706
1094.3, 705.515
1105.9, 704
1109.31, 703.655
1114.62, 702.964
1116.8, 702.68
1119.86, 702.126
1120.45, 702
1128.59, 700.46
1130.69, 700
1136.6, 698.804
1140.35, 698
1147.15, 696.628
1150.1, 696
1152.34, 695.587
1158.74, 694
1164.46, 692.516
1180.87, 692.158
1199.19, 692
1219.93, 691.821
1247.58, 691.53
1274.37, 692
1354.83, 693.411
1380.25, 692.892
1449.64, 692
1461.71, 692
1495.01, 692
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Material Boundary

1500.48, 692
1516.31, 691.277
1637.28, 690
1692.86, 690
1719.06, 689.137
1781.17, 688.396
1807.13, 688
1816.05, 688
1826.74, 688
1846.47, 687.169
1850.09, 686
1855.02, 684.278
1855.86, 684
1856.55, 684
1858.87, 684
1862.01, 684
1866.61, 685.507
1867.43, 685.773
1868.11, 686
1868.4, 686.102
1874.47, 688
1874.47, 688
1875.79, 688.44
1880.49, 690
1880.54, 690
1881.86, 690.439
1886.54, 692
1891.23, 693.563
1892.54, 694
1893.8, 694.436
1893.84, 694.436
1898.54, 696
1899.79, 696.434
1899.84, 696.434
1904.54, 698
1905.79, 698.433
1905.84, 698.433
1910.54, 700
1911.78, 700.431
1911.83, 700.431
1916.54, 702
1917.78, 702.43
1917.83, 702.429
1922.54, 704
1923.77, 704.428
1923.82, 704.428
1928.54, 706
1929.77, 706.426
1929.82, 706.426
1934.54, 708
1935.76, 708.425
1935.82, 708.425
1940.54, 710
1941.76, 710.423
1941.81, 710.423
1946.54, 712
1947.76, 712.422
1947.81, 712.422
1952.54, 714

15/65

Tuesday, January 26, 2021A-A_final_north_LT



1953.76, 714.42
1953.8, 714.42
1958.54, 716
1959.76, 716.419
1959.8, 716.419
1964.54, 718
1965.76, 718.417
1965.79, 718.417
1970.54, 720
1971.76, 720.416
1971.79, 720.416
1976.54, 722
1977.76, 722.414
1977.79, 722.414
1982.54, 724
1987.31, 725.589
1988.52, 726
1988.54, 726
1993.32, 727.59
1994.52, 728
1994.54, 728
1995.75, 728.41
1995.77, 728.41
2000.55, 730
2001.74, 730.408
2001.77, 730.408
2006.55, 732
2007.74, 732.406
2007.77, 732.406
2012.55, 734
2013.73, 734.405
2013.76, 734.405
2018.55, 736
2019.73, 736.403
2019.76, 736.403
2024.55, 738
2025.72, 738.402
2025.75, 738.402
2030.55, 740
2031.73, 740.4
2036.53, 742
2041.91, 743.743
2060, 737.734
2072.88, 733.432
2127.47, 715.257
2173.38, 700
2195.04, 692.792
2195.11, 692.769
2195.24, 692.771
2195.59, 692.778
2366.91, 695.776
2388.56, 695.405
2447.68, 694.392
2475.13, 693.921
2503.22, 693.435
2521.93, 693.112
2580.01, 694.119
2600.94, 694.482
2620.04, 694.813
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2676.93, 695.8
2698.12, 695.433
2754.87, 694.452
2812.84, 693.449
2824.98, 693.239
2831.93, 693.119
2851.01, 693.449
2908.97, 694.455
2965.96, 695.443
2986.93, 695.807
3007.83, 695.445
3064.92, 694.458
3122.95, 693.454
3141.93, 693.125
3160.85, 693.454
3218.92, 694.461
3276.17, 695.453
3296.93, 695.814
3317.63, 695.456
3374.97, 694.464
3433.1, 693.458
3451.93, 693.132
3470.7, 693.458
3501.92, 693.999
3529.71, 694.545
3555.9, 695.059
3593.08, 695.794
3608.3, 696.095
3613.84, 696.204
3660.7, 695.618
3690.86, 695.24
3711.25, 694.984
3731.91, 694.696
3737.4, 694.624
3756.25, 694.378
3778.84, 694.083
3829.53, 695.079
3847.89, 695.44
3856.61, 695.594
3876.56, 695.947
3891.57, 696.212
3937.75, 697.028
3943.28, 696.934
3967.86, 696.515
4028.78, 695.474
4075.88, 694.669
4092.79, 694.38
4147.28, 695.336
4168.47, 695.708
4213.72, 696.502
4287.75, 721.165
4347.22, 740.972
4354.12, 743.273
4360.73, 743.124
4361.26, 743.112
4363.81, 743.055
4369.04, 742.975
4371.14, 742.896
425.234, 740.088
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425.659, 739.946
439.628, 735.289
445.572, 733.308
448.135, 732.454
451.572, 731.308
452.741, 730.918
455.017, 730.16
457.579, 729.307
460.127, 728.458
464.508, 727
464.51, 727
468.673, 725.614
475.6, 723.307
478.136, 722.463
481.611, 721.307
484.14, 720.465
487.618, 719.307
491.807, 717.914
493.629, 717.307
497.265, 716.097
505.64, 713.307
507.449, 712.705
511.648, 711.307
513.452, 710.707
517.656, 709.307
519.455, 708.708
523.669, 707.306
527.287, 706.108
535.86, 703.305
537.89, 702.622
541.663, 701.318
543.799, 700.607
547.704, 699.307
549.811, 698.606
553.711, 697.307
558.639, 695.666
565.718, 693.308
568.176, 692.49
571.728, 691.307
575.797, 689.953
577.736, 689.307
582.052, 687.87
582.052, 687.87
583.743, 687.307
592.656, 684.34
595.759, 683.307
597.676, 682.669
601.767, 681.307
606.234, 679.82
608.698, 679
618.307, 679
628.226, 679.242
628.274, 679.242
700.659, 681.002
768.453, 682.652
835.46, 681
874.622, 681
885.02, 681
885.634, 681
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914.27, 679.058
914.411, 679.057
916.635, 679.002
918.712, 678.951
920.822, 679.002
923.072, 679.061
932.042, 679.457
934.813, 679.981
945.459, 681.092
948.634, 682.055
953.372, 683.186
966.68, 686.81
968.205, 687.206
968.611, 687.32
973.02, 688.452
975.698, 689.053
976.071, 689.127
983.756, 690.815
985.339, 691.121
992.008, 692.55
995.001, 693.111
1013.14, 696.789
1014.83, 697.123
1015.48, 697.262
1029.86, 699.057
1037.13, 700.174
1049.88, 701.017
1054.93, 701.439
1061.13, 701.796
1067.32, 701.858
1069.64, 701.862
1084.22, 701.009
1093.76, 700.535
1105.21, 699.039
1108.62, 698.694
1113.85, 698.014
1115.88, 697.749
1118.7, 697.239
1119.27, 697.117
1127.39, 695.581
1129.45, 695.129
1135.37, 693.93
1139.13, 693.125
1145.94, 691.753
1148.93, 691.114
1151.08, 690.719
1157.27, 689.184
1163.63, 687.532
1180.77, 687.159
1199.14, 687
1219.87, 686.821
1247.6, 686.53
1274.47, 687.001
1354.82, 688.409
1380.15, 687.893
1449.6, 687
1461.71, 687
1495.01, 687
1500.34, 687
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Material Boundary

1516.14, 686.278
1637.24, 685
1692.76, 685
1718.93, 684.138
1781.09, 683.397
1807.08, 683
1816.05, 683
1826.62, 683
1845.4, 682.209
1848.18, 681.312
1853.09, 679.599
1854.88, 679
1856.55, 679
1858.87, 679
1862.97, 679
1868.47, 680.801
1869.31, 681.074
1870.05, 681.322
1870.29, 681.404
1875.39, 683
1875.45, 683
1877.69, 683.747
1881.46, 685
1881.51, 685
1883.75, 685.747
1888.43, 687.308
1893.13, 688.871
1894.47, 689.319
1894.81, 689.435
1894.82, 689.435
1900.47, 691.319
1900.8, 691.434
1900.81, 691.434
1906.47, 693.319
1906.8, 693.432
1906.81, 693.432
1912.47, 695.319
1912.79, 695.431
1912.81, 695.431
1918.47, 697.32
1918.79, 697.429
1918.8, 697.429
1924.47, 699.32
1924.78, 699.428
1924.8, 699.428
1930.47, 701.32
1930.78, 701.426
1930.79, 701.426
1936.47, 703.32
1936.78, 703.425
1936.79, 703.425
1942.47, 705.32
1942.77, 705.423
1942.78, 705.423
1948.47, 707.319
1948.77, 707.422
1948.78, 707.422
1954.47, 709.318
1954.77, 709.42

20/65

Tuesday, January 26, 2021A-A_final_north_LT



1954.78, 709.42
1960.47, 711.317
1960.76, 711.419
1960.77, 711.419
1966.47, 713.316
1966.76, 713.417
1966.77, 713.417
1972.46, 715.315
1972.76, 715.416
1972.76, 715.416
1978.46, 717.315
1978.75, 717.414
1978.76, 717.414
1984.44, 719.308
1989.23, 720.903
1989.51, 721
1989.52, 721
1995.23, 722.904
1995.51, 723
1995.54, 723
1996.74, 723.41
1996.75, 723.41
2002.46, 725.314
2002.74, 725.408
2002.74, 725.408
2008.46, 727.314
2008.73, 727.406
2008.74, 727.406
2014.46, 729.314
2014.73, 729.405
2014.73, 729.405
2020.46, 731.315
2020.72, 731.403
2020.73, 731.403
2026.46, 733.315
2026.72, 733.402
2026.73, 733.402
2032.46, 735.313
2033.64, 735.713
2037.69, 737.065
2041.9, 738.472
2061.54, 731.927
2127.47, 709.948
2194.18, 687.752
2195.59, 687.778
2206.66, 687.971
2366.91, 690.776
2388.53, 690.405
2447.68, 689.392
2475.13, 688.921
2503.25, 688.435
2521.93, 688.112
2580.04, 689.12
2600.94, 689.482
2620.01, 689.813
2676.93, 690.8
2698.09, 690.434
2754.87, 689.452
2812.87, 688.448
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2824.98, 688.239
2831.93, 688.119
2850.97, 688.449
2908.97, 689.455
2965.99, 690.443
2986.93, 690.807
3007.8, 690.446
3064.92, 689.458
3122.98, 688.453
3141.93, 688.125
3160.82, 688.453
3218.92, 689.461
3276.19, 690.454
3296.93, 690.814
3317.6, 690.456
3374.97, 689.464
3433.13, 688.457
3451.93, 688.132
3470.67, 688.457
3501.92, 688.999
3529.71, 689.545
3555.9, 690.059
3593.11, 690.795
3608.3, 691.095
3613.84, 691.204
3660.7, 690.618
3690.85, 690.24
3711.25, 689.984
3731.91, 689.696
3737.4, 689.624
3756.29, 689.378
3778.84, 689.083
3829.56, 690.08
3847.89, 690.44
3856.6, 690.594
3876.52, 690.946
3891.68, 691.214
3937.75, 692.028
3943.28, 691.934
3967.79, 691.516
4028.7, 690.475
4075.88, 689.669
4092.79, 689.38
4147.28, 690.336
4166.21, 690.668
4214.57, 691.517
4293.87, 717.935
4347.22, 735.704
4368.61, 742.832
4369.04, 742.975
435.797, 740.289
442.642, 742
450.278, 743.909
450.642, 744
450.968, 744.081
454.639, 745
458.633, 746
461.959, 746.833
466.624, 748
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473.939, 749.826
474.634, 750
475.332, 750.174
482.633, 752
487.141, 753.127
490.599, 754
494.12, 754.873
498.626, 756
502.131, 756.883
506.599, 758
513.901, 759.821
514.625, 760
515.336, 760.179
522.606, 762
526.229, 762.906
530.606, 764
538.599, 765.995
538.618, 766
538.622, 766
538.64, 766.005
546.622, 768
553.883, 769.815
554.619, 770
555.355, 770.184
562.605, 772
566.5, 772.974
570.605, 774
574.527, 774.98
578.605, 776
582.554, 776.987
586.606, 778
593.858, 779.811
594.624, 780
595.376, 780.19
602.632, 782
606.678, 783.012
610.632, 784
614.715, 785.021
618.632, 786
622.745, 787.031
626.622, 788
633.831, 789.802
634.622, 790
635.422, 790.2
642.622, 792
646.38, 792.939
650.632, 794
654.898, 795.067
658.632, 796
662.927, 797.076
666.622, 798
673.797, 799.792
674.632, 800
675.475, 800.211
675.482, 800.213
682.633, 802
686.119, 802.872
690.633, 804
694.086, 804.863
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698.633, 806
703.206, 807.143
706.633, 808
713.748, 809.779
713.756, 809.781
714.633, 810
715.521, 810.222
715.529, 810.224
722.633, 812
727.298, 813.169
730.622, 814
735.33, 815.177
738.622, 816
743.363, 817.185
746.622, 818
753.689, 819.767
753.697, 819.769
754.622, 820
755.557, 820.234
755.564, 820.236
762.622, 822
767.408, 823.196
770.622, 824
777.968, 825.837
777.971, 825.837
778.622, 826
779.282, 826.165
786.622, 828
793.638, 829.754
793.646, 829.756
794.622, 830
795.611, 830.247
802.622, 832
808.959, 833.584
810.622, 834
812.332, 834.427
818.622, 836
820.364, 836.436
826.622, 838
833.562, 839.735
834.622, 840
835.724, 840.275
842.622, 842
849.689, 843.767
850.622, 844
851.594, 844.243
858.622, 846
859.638, 846.254
866.622, 848
867.683, 848.265
874.622, 850
881.516, 851.724
882.622, 852
883.778, 852.289
884.667, 852.511
890.622, 854
896.384, 855.44
898.622, 856
905.369, 857.687
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906.622, 858
913.267, 859.661
914.622, 860
916.042, 860.355
922.622, 862
924.05, 862.357
930.622, 864
936.682, 865.515
938.622, 866
945.083, 867.615
945.703, 867.77
946.463, 867.96
946.622, 868
948.807, 868.546
950.282, 868.915
951.413, 869.198
952.09, 869.367
954.622, 870
959.165, 871.136
960.758, 871.534
962.622, 872
965.435, 872.703
970.622, 874
974.464, 874.96
978.622, 876
983.295, 877.168
986.622, 878
987.722, 878.275
989.579, 878.739
989.696, 878.768
990.941, 879.08
994.622, 880
999.548, 881.232
999.665, 881.261
1001.52, 881.725
1002.62, 882
1002.75, 882.031
1003.06, 882.11
1003.09, 882.116
1003.45, 882.208
1010.62, 884
1016.85, 885.557
1018.62, 886
1024.91, 887.573
1026.62, 888
1032.44, 889.455
1032.46, 889.459
1034.62, 890
1036.95, 890.581
1036.96, 890.585
1042.62, 892
1044.19, 892.392
1050.62, 894
1052.12, 894.375
1058.62, 896
1065.26, 897.659
1066.62, 898
1071.96, 899.334
1071.97, 899.337
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1074.62, 900
1077.51, 900.722
1077.53, 900.726
1082.62, 902
1089.48, 903.714
1090.62, 904
1097.56, 905.733
1098.62, 906
1105.63, 907.753
1106.62, 908
1111.23, 909.151
1111.24, 909.155
1114.62, 910
1132.01, 911.739
1134.62, 912
1142.34, 912.771
1154.62, 914
1162.34, 914.771
1174.62, 916
1192.75, 917.813
1194.62, 918
1197.86, 918.324
1201.41, 918.634
1212.31, 919.573
1219.93, 920
1223.74, 920
1239.2, 920
1244.03, 920
1247.58, 920
1263.68, 918.668
1271.3, 918
1275.76, 917.645
1278.49, 917.476
1298.75, 916
1308.11, 915.255
1313.82, 914.902
1326.21, 914
1340.45, 912.866
1349.16, 912.328
1353.66, 912
1372.8, 910.476
1380.25, 910
1385.65, 908.845
1388.91, 908.035
1388.92, 908.035
1389.06, 908
1389.1, 907.991
1397.13, 906
1397.26, 905.969
1405.2, 904
1405.41, 903.947
1413.27, 902
1414.27, 901.754
1414.27, 901.754
1421.35, 900
1427.95, 898.364
1427.95, 898.363
1429.42, 898
1429.87, 897.887
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Material Boundary

1437.49, 896
1438.02, 895.868
1445.56, 894
1446.17, 893.85
1453.63, 892
1455.65, 891.501
1455.65, 891.5
1457.67, 891
1461.71, 890
1467.34, 888.591
1467.35, 888.589
1469.71, 888
1470.53, 887.793
1477.71, 886
1478.61, 885.773
1485.71, 884
1489.39, 883.08
1490.59, 882.778
1492.56, 882.287
1493.71, 882
1494.64, 881.766
1495.01, 881.674
1501.71, 880
1508.76, 878.237
1509.71, 878
1515.42, 876.572
1517.71, 876
1524.27, 874.359
1525.71, 874
1533.07, 872.159
1533.71, 872
1533.89, 871.955
1541.71, 870
1547.85, 868.466
1549.71, 868
1549.77, 867.986
1557.71, 866
1565.54, 864.043
1565.71, 864
1566.26, 863.863
1573.71, 862
1577.71, 861
1577.72, 860.999
1581.71, 860
1585.53, 859.045
1585.54, 859.044
1589.71, 858
1591.56, 857.539
1597.71, 856
1599.62, 855.525
1605.71, 854
1607.67, 853.51
1613.72, 852
1618.11, 850.901
1618.12, 850.899
1621.72, 850
1625.17, 849.136
1625.18, 849.135
1629.72, 848
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1631.84, 847.469
1637.72, 846
1639.9, 845.455
1645.72, 844
1647.95, 843.442
1653.72, 842
1658.44, 840.82
1658.45, 840.818
1661.72, 840
1664.88, 839.211
1664.88, 839.209
1669.72, 838
1672.15, 837.393
1677.72, 836
1680.18, 835.385
1685.72, 834
1688.19, 833.383
1693.72, 832
1698.69, 830.759
1701.72, 830
1707.44, 828.57
1709.72, 828
1715.32, 826.602
1717.72, 826
1723.24, 824.622
1725.72, 824
1728.35, 823.345
1733.73, 822
1736.41, 821.33
1741.73, 820
1744.46, 819.317
1749.73, 818
1752.51, 817.305
1757.73, 816
1760.55, 815.294
1765.72, 814
1770.89, 812.708
1773.72, 812
1778.85, 810.716
1781.7, 810
1784.68, 809.261
1789.73, 808
1792.72, 807.252
1797.73, 806
1803.91, 804.456
1805.73, 804
1811.94, 802.447
1813.73, 802
1817.77, 800.99
1817.78, 800.988
1821.73, 800
1825.74, 798.998
1825.75, 798.997
1829.73, 798
1835.99, 796.436
1837.73, 796
1844, 794.433
1845.73, 794
1852.02, 792.43
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1853.73, 792
1857.65, 791.022
1857.65, 791.02
1858.87, 790.716
1861.74, 790
1865.84, 788.973
1865.85, 788.971
1869.74, 788
1876.04, 786.424
1877.74, 786
1879.43, 785.576
1885.74, 784
1887.43, 783.577
1893.72, 782
1897.59, 781.033
1897.6, 781.031
1901.71, 780
1905.83, 778.97
1905.84, 778.969
1909.7, 778
1911.41, 777.573
1917.72, 776
1924.02, 774.424
1925.72, 774
1932, 772.424
1933.69, 772
1937.57, 771.035
1937.58, 771.034
1941.71, 770
1945.85, 768.964
1945.86, 768.963
1949.7, 768
1956.05, 766.417
1957.71, 766
1959.39, 765.582
1965.72, 764
1967.39, 763.583
1973.7, 762
1977.57, 761.034
1977.58, 761.033
1981.71, 760
1985.9, 758.959
1985.9, 758.958
1989.74, 758
1991.4, 757.584
1997.72, 756
1999.4, 755.58
2005.72, 754
2007.48, 753.558
2013.7, 752
2017.55, 751.04
2017.56, 751.039
2021.71, 750
2025.87, 748.959
2025.88, 748.958
2029.73, 748
2032.55, 747.298
2037.73, 746
2040.08, 745.405
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2041.91, 744.8
2060.85, 738.545
2075.51, 733.686
2122.09, 718.246
2127.47, 716.441
2149.16, 709.179
2175.38, 700.392
2176.55, 700
2195.21, 693.791
2195.27, 693.772
2195.49, 693.776
2195.5, 693.776
2195.59, 693.778
2208.3, 694
2235.83, 694.482
2276.51, 695.194
2295.76, 695.531
2313.04, 695.833
2322.59, 696
2366.91, 696.776
2387.58, 696.422
2475.13, 694.921
2521.93, 694.112
2580.01, 695.119
2599.02, 695.449
2655.66, 696.431
2676.93, 696.8
2698.12, 696.433
2756.78, 695.419
2775.37, 695.097
2824.98, 694.239
2831.93, 694.119
2870.81, 694.793
2896.34, 695.236
2908.97, 695.455
2965.96, 696.443
2986.93, 696.807
3005.86, 696.479
3026.7, 696.119
3084.07, 695.126
3141.93, 694.125
3160.86, 694.454
3218.92, 695.461
3276.16, 696.453
3296.93, 696.814
3315.7, 696.489
3373.9, 695.482
3431.21, 694.491
3451.93, 694.132
3472.59, 694.49
3501.92, 694.999
3532.41, 695.598
3555.9, 696.059
3592.57, 696.784
3608.3, 697.095
3613.84, 697.204
3660.7, 696.618
3690.91, 696.239
3711.25, 695.984
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3731.91, 695.696
3736.97, 695.63
3774.17, 695.144
3778.84, 695.083
3829.52, 696.079
3847.89, 696.44
3856.62, 696.594
3891.54, 697.211
3937.75, 698.028
3943.28, 697.934
3967.87, 697.514
4028.8, 696.473
4092.79, 695.38
4147.28, 696.336
4168.34, 696.706
4213.55, 697.499
4302.23, 727.041
4347.22, 741.988
4350.55, 743.096
4352.88, 743.177
4354.12, 743.273

Material Boundary

2041.9, 738.472
2041.91, 743.585
2041.91, 743.743
2041.91, 744.8
425.659, 739.946
435.798, 740.139
440.577, 740.139
447.422, 737.858
449.985, 737.003
453.422, 735.858
454.591, 735.468
456.865, 734.711
459.427, 733.858
461.976, 733.009
465.456, 731.85
465.458, 731.85
470.521, 730.164
477.448, 727.858
479.983, 727.014
483.458, 725.858
485.987, 725.016
489.466, 723.858
493.653, 722.465
495.477, 721.858
499.113, 720.647
507.488, 717.858
509.297, 717.255
513.496, 715.858
515.3, 715.257
519.504, 713.858
521.302, 713.259
525.512, 711.858
529.115, 710.665
537.702, 707.858
539.778, 707.159
543.543, 705.858
545.647, 705.157
549.551, 703.858
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551.659, 703.156
555.559, 701.858
560.487, 700.217
567.567, 697.858
570.023, 697.04
573.575, 695.858
577.645, 694.503
579.583, 693.858
583.665, 692.499
583.665, 692.499
585.591, 691.858
594.504, 688.891
597.607, 687.858
599.524, 687.22
603.615, 685.858
608.082, 684.371
609.646, 683.85
618.235, 683.85
628.13, 684.091
628.178, 684.092
700.517, 685.85
768.454, 687.503
835.532, 685.85
874.622, 685.85
885.02, 685.85
885.832, 685.85
914.495, 683.906
914.51, 683.906
916.779, 683.85
918.713, 683.802
920.674, 683.85
922.866, 683.908
931.367, 684.283
933.965, 684.774
944.296, 685.852
947.104, 686.704
951.924, 687.855
965.176, 691.463
966.683, 691.855
967.099, 691.971
971.652, 693.14
974.487, 693.776
974.873, 693.853
982.574, 695.544
984.171, 695.853
990.856, 697.286
993.882, 697.853
1011.99, 701.525
1013.65, 701.853
1014.51, 702.036
1029.05, 703.851
1036.5, 704.995
1049.44, 705.85
1054.52, 706.275
1060.93, 706.645
1067.29, 706.708
1069.81, 706.712
1084.54, 705.85
1094.28, 705.366
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Material Boundary

1105.88, 703.851
1109.29, 703.506
1114.6, 702.815
1116.78, 702.531
1119.83, 701.979
1120.42, 701.853
1128.56, 700.313
1130.66, 699.853
1136.57, 698.657
1140.32, 697.853
1147.12, 696.481
1150.07, 695.853
1152.31, 695.44
1158.71, 693.855
1164.44, 692.366
1180.86, 692.008
1199.19, 691.85
1219.92, 691.671
1247.58, 691.38
1274.37, 691.85
1354.83, 693.26
1380.25, 692.742
1449.64, 691.85
1461.71, 691.85
1495.01, 691.85
1500.47, 691.85
1516.31, 691.127
1637.27, 689.85
1692.85, 689.85
1719.06, 688.987
1781.17, 688.246
1807.13, 687.85
1816.05, 687.85
1826.74, 687.85
1846.44, 687.02
1850.04, 685.858
1854.98, 684.136
1855.83, 683.85
1856.55, 683.85
1858.87, 683.85
1862.03, 683.85
1866.66, 685.364
1867.48, 685.63
1868.16, 685.858
1868.45, 685.959
1874.49, 687.85
1874.5, 687.85
1875.84, 688.298
1880.52, 689.85
1880.56, 689.85
1881.9, 690.297
1886.58, 691.858
1891.28, 693.421
1892.59, 693.858
1893.82, 694.286
1893.87, 694.286
1898.59, 695.858
1899.82, 696.284
1899.86, 696.284
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1904.59, 697.858
1905.81, 698.283
1905.86, 698.283
1910.59, 699.858
1911.81, 700.281
1911.86, 700.281
1916.59, 701.858
1917.8, 702.279
1917.85, 702.279
1922.59, 703.858
1923.8, 704.278
1923.85, 704.278
1928.59, 705.858
1929.79, 706.276
1929.84, 706.276
1934.59, 707.858
1935.79, 708.275
1935.84, 708.275
1940.59, 709.858
1941.79, 710.273
1941.84, 710.273
1946.59, 711.858
1947.78, 712.272
1947.83, 712.272
1952.59, 713.858
1953.78, 714.27
1953.83, 714.27
1958.59, 715.858
1959.78, 716.269
1959.82, 716.269
1964.59, 717.858
1965.78, 718.267
1965.82, 718.267
1970.59, 719.858
1971.78, 720.266
1971.81, 720.266
1976.59, 721.858
1977.78, 722.264
1977.81, 722.264
1982.59, 723.858
1987.36, 725.447
1988.54, 725.85
1988.57, 725.85
1993.36, 727.448
1994.54, 727.85
1994.57, 727.85
1995.77, 728.26
1995.8, 728.26
2000.59, 729.858
2001.77, 730.258
2001.79, 730.258
2006.59, 731.858
2007.76, 732.256
2007.79, 732.256
2012.59, 733.858
2013.76, 734.255
2013.79, 734.255
2018.59, 735.858
2019.75, 736.253
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2019.78, 736.253
2024.59, 737.858
2025.75, 738.252
2025.78, 738.252
2030.6, 739.858
2031.77, 740.258
2036.57, 741.858
2041.91, 743.585
2059.95, 737.591
2072.84, 733.29
2127.43, 715.114
2173.33, 699.858
2195, 692.649
2195.09, 692.619
2195.24, 692.621
2195.59, 692.628
2366.91, 695.626
2388.56, 695.255
2447.68, 694.242
2475.12, 693.771
2503.22, 693.285
2521.93, 692.962
2580.02, 693.969
2600.94, 694.332
2620.04, 694.663
2676.93, 695.65
2698.12, 695.283
2754.86, 694.302
2812.83, 693.299
2824.98, 693.089
2831.93, 692.969
2851.01, 693.299
2908.98, 694.305
2965.96, 695.293
2986.93, 695.657
3007.83, 695.295
3064.91, 694.308
3122.94, 693.304
3141.93, 692.975
3160.86, 693.304
3218.93, 694.311
3276.17, 695.303
3296.93, 695.663
3317.62, 695.306
3374.97, 694.314
3433.1, 693.308
3451.93, 692.982
3470.71, 693.308
3501.92, 693.849
3529.72, 694.395
3555.9, 694.909
3593.09, 695.644
3608.3, 695.945
3613.84, 696.054
3660.7, 695.468
3690.86, 695.09
3711.25, 694.834
3731.91, 694.546
3737.39, 694.474
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3756.25, 694.228
3778.84, 693.933
3829.53, 694.929
3847.89, 695.29
3856.62, 695.444
3876.56, 695.797
3891.57, 696.062
3937.75, 696.878
3943.28, 696.784
3967.86, 696.365
4028.78, 695.324
4075.88, 694.519
4092.79, 694.23
4147.28, 695.186
4168.47, 695.558
4213.74, 696.352
4287.8, 721.022
4347.26, 740.829
4354.15, 743.122
4363.81, 742.905
4368.61, 742.832
440.602, 740.289
443.602, 740.289
447.47, 739
450.033, 738.146
453.47, 737
454.639, 736.61
456.913, 735.853
459.474, 735
462.023, 734.151
465.481, 733
465.482, 733
470.568, 731.307
477.496, 729
480.031, 728.156
483.505, 727
486.035, 726.158
489.513, 725
493.701, 723.607
495.524, 723
499.16, 721.79
507.535, 719
509.344, 718.398
513.543, 717
515.347, 716.4
519.551, 715
521.35, 714.401
525.559, 713
529.162, 711.807
537.749, 709
539.827, 708.301
543.591, 707
545.694, 706.3
549.599, 705
551.706, 704.298
555.606, 703
560.534, 701.359
567.615, 699
570.071, 698.182
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573.623, 697
577.692, 695.645
579.631, 695
583.706, 693.643
583.706, 693.643
585.639, 693
594.551, 690.033
597.655, 689
599.571, 688.362
603.662, 687
608.129, 685.513
609.67, 685
618.233, 685
628.127, 685.241
628.175, 685.242
700.514, 687
768.454, 688.654
835.534, 687
874.622, 687
885.02, 687
885.837, 687
914.501, 685.056
914.512, 685.056
916.783, 685
918.713, 684.952
920.67, 685
922.861, 685.058
931.35, 685.433
933.943, 685.923
944.266, 687
947.065, 687.849
951.886, 689
965.137, 692.608
966.644, 693
967.06, 693.116
971.617, 694.286
974.456, 694.923
974.842, 695
982.543, 696.691
984.141, 697
990.827, 698.433
993.853, 699
1011.96, 702.672
1013.62, 703
1014.48, 703.184
1029.03, 705
1036.48, 706.144
1049.43, 707
1054.51, 707.425
1060.93, 707.795
1067.29, 707.858
1069.81, 707.862
1084.55, 707
1094.3, 706.515
1105.9, 705
1109.31, 704.655
1114.62, 703.964
1116.8, 703.68
1119.86, 703.126
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Material Boundary

1120.45, 703
1128.59, 701.46
1130.69, 701
1136.6, 699.804
1140.35, 699
1147.15, 697.628
1150.1, 697
1152.34, 696.587
1158.74, 695
1164.46, 693.516
1180.87, 693.158
1199.19, 693
1219.93, 692.821
1247.58, 692.53
1274.37, 693
1354.83, 694.411
1380.25, 693.892
1449.64, 693
1461.71, 693
1495.01, 693
1500.48, 693
1516.31, 692.277
1637.28, 691
1692.86, 691
1719.06, 690.137
1781.17, 689.396
1807.13, 689
1816.05, 689
1826.74, 689
1846.47, 688.169
1868.81, 687.228
1874.47, 689
1874.47, 689
1875.79, 689.44
1880.49, 691
1880.54, 691
1881.86, 691.439
1886.54, 693
1891.23, 694.563
1892.54, 695
1893.8, 695.436
1893.84, 695.436
1898.54, 697
1899.79, 697.434
1899.84, 697.434
1904.54, 699
1905.79, 699.433
1905.84, 699.433
1910.54, 701
1911.78, 701.431
1911.83, 701.431
1916.54, 703
1917.78, 703.43
1917.83, 703.429
1922.54, 705
1923.77, 705.428
1923.82, 705.428
1928.54, 707
1929.77, 707.426
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1929.82, 707.426
1934.54, 709
1935.76, 709.425
1935.82, 709.425
1940.54, 711
1941.76, 711.423
1941.81, 711.423
1946.54, 713
1947.76, 713.422
1947.81, 713.422
1952.54, 715
1953.76, 715.42
1953.8, 715.42
1958.54, 717
1959.76, 717.419
1959.8, 717.419
1964.54, 719
1965.76, 719.417
1965.79, 719.417
1970.54, 721
1971.76, 721.416
1971.79, 721.416
1976.54, 723
1977.76, 723.414
1977.79, 723.414
1982.54, 725
1987.31, 726.589
1988.52, 727
1988.54, 727
1993.32, 728.59
1994.52, 729
1994.54, 729
1995.75, 729.41
1995.77, 729.41
2000.55, 731
2001.74, 731.408
2001.77, 731.408
2006.55, 733
2007.74, 733.406
2007.77, 733.406
2012.55, 735
2013.73, 735.405
2013.76, 735.405
2018.55, 737
2019.73, 737.403
2019.76, 737.403
2024.55, 739
2025.72, 739.402
2025.75, 739.402
2030.55, 741
2031.73, 741.4
2036.53, 743
2041.91, 744.8
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Material Boundary

1457.67, 891
1495.01, 891
1616.33, 891
1858.87, 891
2127.47, 891
2141.81, 891
2181.65, 891
2195.59, 891
2234.57, 891
2475.13, 891
2486.56, 891
2956.54, 891
3093.33, 890.755
3324.02, 890.343
3501.89, 889.208
3555.79, 889
3608.11, 887.004
3660.51, 885.004
3710.91, 883.01
3711.85, 882.919
3731.43, 881.023
3735.61, 880.625
3741.94, 880.022
3742.25, 879.993
3742.58, 879.961
3752.81, 878.988
3762.96, 878.022
3773.92, 876.98
3783.98, 876.022
3795.35, 874.94
3804.99, 874.022
3816.83, 872.896
3826.02, 872.022
3838.05, 870.897
3847.04, 870.057
3861.26, 866.502
3886.68, 860.149
3906.63, 855.161
3926.68, 850.149
3942.07, 846.303
4033.69, 823.397
4146.07, 795.303
4306.68, 755.149
4332.29, 748.731
4346, 745.303
4352.73, 743.621
4354.12, 743.273
426.87, 740.119
442.157, 743.94
449.793, 745.849
450.157, 745.94
450.483, 746.022
454.153, 746.94
458.147, 747.94
461.473, 748.773
466.139, 749.94
473.455, 751.767
474.149, 751.941
474.848, 752.114
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482.148, 753.94
486.653, 755.067
490.114, 755.94
493.637, 756.814
498.139, 757.94
501.644, 758.823
506.113, 759.94
513.419, 761.762
514.14, 761.94
514.848, 762.119
522.12, 763.94
525.743, 764.846
530.121, 765.94
538.115, 767.936
538.372, 768
538.376, 768
546.137, 769.94
553.397, 771.755
554.133, 771.94
554.87, 772.124
562.119, 773.94
566.015, 774.914
570.12, 775.94
574.042, 776.921
578.12, 777.94
582.069, 778.927
586.121, 779.94
593.377, 781.753
594.14, 781.941
594.889, 782.13
602.147, 783.941
606.193, 784.952
610.147, 785.94
614.23, 786.961
618.147, 787.94
622.259, 788.971
626.137, 789.94
633.346, 791.743
634.137, 791.94
634.937, 792.14
642.137, 793.94
645.894, 794.88
650.148, 795.941
654.413, 797.007
658.147, 797.94
662.44, 799.016
666.137, 799.94
673.312, 801.732
674.148, 801.941
674.99, 802.151
674.997, 802.153
682.148, 803.94
685.634, 804.812
690.148, 805.94
693.601, 806.804
698.148, 807.94
702.721, 809.084
706.148, 809.94
713.263, 811.719
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713.271, 811.721
714.148, 811.94
715.036, 812.162
715.044, 812.164
722.148, 813.94
726.812, 815.109
730.137, 815.94
734.845, 817.117
738.137, 817.94
742.878, 819.125
746.137, 819.94
753.204, 821.707
753.211, 821.709
754.137, 821.94
755.071, 822.174
755.079, 822.176
762.137, 823.94
766.923, 825.137
770.137, 825.94
777.722, 827.837
777.725, 827.837
778.137, 827.94
778.797, 828.105
786.137, 829.94
793.153, 831.694
793.161, 831.696
794.137, 831.94
795.126, 832.187
802.137, 833.94
808.474, 835.525
810.137, 835.94
811.847, 836.368
818.137, 837.94
819.879, 838.376
826.137, 839.94
833.077, 841.675
834.137, 841.94
835.239, 842.216
842.137, 843.94
849.204, 845.707
850.137, 845.94
851.109, 846.183
858.137, 847.94
859.153, 848.194
866.137, 849.94
867.198, 850.205
874.137, 851.94
881.031, 853.664
882.137, 853.94
883.293, 854.229
884.182, 854.452
890.137, 855.94
895.898, 857.381
898.137, 857.94
904.884, 859.627
906.137, 859.94
912.782, 861.602
914.137, 861.94
915.557, 862.295

42/65

Tuesday, January 26, 2021A-A_final_north_LT



Material Boundary

922.137, 863.94
923.565, 864.297
930.137, 865.94
936.197, 867.455
938.137, 867.94
944.598, 869.556
945.218, 869.71
945.978, 869.9
946.137, 869.94
948.322, 870.486
949.797, 870.855
950.928, 871.138
951.605, 871.307
954.137, 871.94
958.68, 873.076
960.273, 873.474
962.137, 873.94
964.95, 874.643
970.137, 875.94
973.979, 876.901
978.137, 877.94
982.81, 879.109
986.137, 879.94
987.237, 880.215
989.094, 880.68
989.211, 880.709
990.456, 881.02
994.137, 881.94
999.063, 883.172
999.18, 883.201
1001.04, 883.665
1002.14, 883.94
1002.26, 883.971
1002.58, 884.05
1002.6, 884.057
1002.97, 884.148
1010.14, 885.94
1016.36, 887.497
1018.14, 887.94
1024.43, 889.513
1026.14, 889.94
1031.96, 891.396
1031.97, 891.399
1034.14, 891.94
1036.46, 892.522
1036.48, 892.525
1042.14, 893.94
1043.71, 894.333
1050.14, 895.94
1051.64, 896.316
1058.14, 897.94
1064.77, 899.599
1066.14, 899.94
1071.47, 901.274
1071.49, 901.277
1074.14, 901.94
1077.03, 902.663
1077.04, 902.666
1082.14, 903.94
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1088.99, 905.655
1090.14, 905.94
1097.07, 907.674
1098.14, 907.94
1105.15, 909.693
1106.14, 909.94
1110.74, 911.092
1110.76, 911.095
1114.28, 911.976
1131.82, 913.729
1134.42, 913.99
1142.14, 914.761
1154.42, 915.99
1162.14, 916.761
1174.42, 917.99
1192.55, 919.803
1194.42, 919.99
1197.67, 920.315
1201.24, 920.626
1212.17, 921.569
1219.87, 922
1223.74, 922
1239.2, 922
1244.03, 922
1247.67, 922
1263.85, 920.661
1271.47, 919.993
1275.9, 919.64
1278.62, 919.472
1298.9, 917.994
1308.25, 917.25
1313.96, 916.898
1326.36, 915.994
1340.59, 914.861
1349.3, 914.323
1353.81, 913.994
1372.94, 912.471
1380.52, 911.987
1386.1, 910.794
1389.4, 909.977
1389.4, 909.977
1389.54, 909.941
1389.58, 909.932
1397.61, 907.941
1397.74, 907.91
1405.68, 905.941
1405.89, 905.889
1413.75, 903.941
1414.75, 903.696
1414.75, 903.695
1421.83, 901.941
1428.43, 900.306
1428.43, 900.305
1429.9, 899.941
1430.35, 899.828
1437.97, 897.941
1438.5, 897.809
1446.04, 895.941
1446.65, 895.791
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1454.11, 893.941
1456.13, 893.442
1456.13, 893.441
1457.91, 893
1495.01, 893
1616.33, 893
1858.87, 893
2127.47, 893
2141.81, 893
2181.65, 893
2195.59, 893
2234.57, 893
2475.13, 893
2486.56, 893
2956.54, 893
3093.33, 892.755
3324.03, 892.343
3501.9, 891.208
3555.83, 891
3608.19, 889.002
3660.59, 887.002
3711.05, 885.006
3712.04, 884.91
3731.62, 883.014
3735.8, 882.616
3742.13, 882.013
3742.44, 881.984
3742.77, 881.952
3753, 880.979
3763.15, 880.013
3774.11, 878.971
3784.17, 878.013
3795.54, 876.931
3805.18, 876.013
3817.02, 874.887
3826.2, 874.013
3838.24, 872.889
3847.38, 872.034
3861.75, 868.443
3887.16, 862.09
3907.12, 857.102
3927.17, 852.09
3942.55, 848.243
4034.18, 825.338
4146.55, 797.243
4307.17, 757.09
4332.78, 750.671
4346.49, 747.243
4353.22, 745.561
4353.3, 745.541
4360.73, 743.124
426.201, 740.106
442.121, 744.086
449.756, 745.995
450.121, 746.086
450.446, 746.167
454.117, 747.086
458.111, 748.086
461.436, 748.919
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466.102, 750.086
473.419, 751.912
474.113, 752.086
474.811, 752.26
482.112, 754.086
486.617, 755.213
490.077, 756.086
493.601, 756.959
498.102, 758.085
501.607, 758.968
506.077, 760.086
513.383, 761.907
514.104, 762.086
514.812, 762.264
522.084, 764.086
525.707, 764.991
530.085, 766.086
538.079, 768.081
538.353, 768.15
538.357, 768.15
546.101, 770.086
553.36, 771.901
554.096, 772.086
554.833, 772.27
562.083, 774.086
565.979, 775.06
570.084, 776.086
574.006, 777.066
578.084, 778.086
582.033, 779.073
586.085, 780.086
593.341, 781.898
594.104, 782.086
594.853, 782.275
602.111, 784.086
606.157, 785.097
610.11, 786.086
614.194, 787.107
618.11, 788.086
622.223, 789.116
626.101, 790.086
633.31, 791.888
634.101, 792.086
634.901, 792.286
642.101, 794.086
645.858, 795.025
650.112, 796.086
654.377, 797.152
658.111, 798.086
662.404, 799.162
666.101, 800.086
673.276, 801.878
674.112, 802.086
674.953, 802.296
674.961, 802.298
682.111, 804.086
685.598, 804.957
690.111, 806.086
693.564, 806.949
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698.111, 808.086
702.685, 809.229
706.111, 810.086
713.227, 811.865
713.234, 811.867
714.111, 812.086
714.999, 812.308
715.007, 812.31
722.112, 814.086
726.775, 815.254
730.101, 816.086
734.809, 817.263
738.101, 818.086
742.842, 819.271
746.101, 820.086
753.167, 821.852
753.175, 821.854
754.101, 822.086
755.035, 822.319
755.043, 822.321
762.101, 824.086
766.886, 825.282
770.101, 826.086
777.704, 827.987
777.707, 827.987
778.101, 828.086
778.761, 828.251
786.101, 830.086
793.117, 831.84
793.125, 831.842
794.101, 832.086
795.089, 832.333
802.101, 834.086
808.438, 835.67
810.101, 836.086
811.81, 836.513
818.101, 838.086
819.843, 838.521
826.101, 840.086
833.041, 841.821
834.101, 842.086
835.202, 842.361
842.101, 844.086
849.167, 845.852
850.101, 846.086
851.073, 846.329
858.101, 848.086
859.116, 848.34
866.101, 850.086
867.161, 850.351
874.101, 852.086
880.995, 853.809
882.101, 854.086
883.256, 854.375
884.146, 854.597
890.101, 856.086
895.862, 857.526
898.101, 858.086
904.848, 859.773
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Material Boundary

906.101, 860.086
912.746, 861.747
914.101, 862.086
915.521, 862.441
922.101, 864.086
923.528, 864.443
930.101, 866.086
936.16, 867.601
938.101, 868.086
944.562, 869.701
945.181, 869.856
945.941, 870.046
946.101, 870.086
948.285, 870.632
949.761, 871.001
950.891, 871.283
951.569, 871.453
954.101, 872.086
958.644, 873.222
960.237, 873.62
962.101, 874.086
964.913, 874.789
970.101, 876.086
973.942, 877.046
978.101, 878.086
982.774, 879.254
986.101, 880.086
987.201, 880.361
989.058, 880.825
989.174, 880.854
990.419, 881.165
994.101, 882.086
999.027, 883.317
999.144, 883.347
1001, 883.811
1002.1, 884.086
1002.22, 884.117
1002.54, 884.195
1002.57, 884.202
1002.93, 884.294
1010.1, 886.086
1016.33, 887.642
1018.1, 888.086
1024.39, 889.659
1026.1, 890.086
1031.92, 891.541
1031.94, 891.544
1034.1, 892.086
1036.43, 892.667
1036.44, 892.671
1042.1, 894.086
1043.67, 894.478
1050.1, 896.086
1051.6, 896.461
1058.1, 898.086
1064.74, 899.745
1066.1, 900.086
1071.43, 901.419
1071.45, 901.423
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1074.1, 902.086
1076.99, 902.808
1077.01, 902.812
1082.1, 904.086
1088.96, 905.8
1090.1, 906.086
1097.03, 907.819
1098.1, 908.086
1105.11, 909.839
1106.1, 910.086
1110.71, 911.237
1110.72, 911.241
1114.25, 912.124
1131.8, 913.879
1134.41, 914.139
1142.12, 914.911
1154.41, 916.139
1162.12, 916.911
1174.41, 918.139
1192.53, 919.952
1194.41, 920.139
1197.66, 920.465
1201.22, 920.776
1212.16, 921.718
1219.87, 922.15
1223.74, 922.15
1239.2, 922.15
1244.03, 922.15
1247.67, 922.15
1263.87, 920.811
1271.48, 920.143
1275.91, 919.79
1278.63, 919.622
1298.92, 918.144
1308.26, 917.4
1313.97, 917.047
1326.37, 916.144
1340.6, 915.011
1349.31, 914.473
1353.82, 914.144
1372.95, 912.621
1380.54, 912.136
1386.13, 910.94
1389.43, 910.122
1389.43, 910.122
1389.57, 910.087
1389.61, 910.077
1397.65, 908.087
1397.77, 908.056
1405.72, 906.087
1405.93, 906.034
1413.79, 904.087
1414.78, 903.841
1414.79, 903.84
1421.86, 902.087
1428.46, 900.451
1428.47, 900.45
1429.93, 900.087
1430.39, 899.974
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1438.01, 898.087
1438.54, 897.955
1446.08, 896.087
1446.69, 895.936
1454.15, 894.087
1456.17, 893.588
1456.17, 893.587
1457.93, 893.15
1495.01, 893.15
1616.33, 893.15
1858.87, 893.15
2127.47, 893.15
2141.81, 893.15
2181.65, 893.15
2195.59, 893.15
2234.57, 893.15
2475.13, 893.15
2486.56, 893.15
2956.54, 893.15
3093.33, 892.905
3324.03, 892.493
3501.9, 891.358
3555.84, 891.15
3608.19, 889.152
3660.59, 887.152
3711.06, 885.155
3712.05, 885.059
3731.64, 883.163
3735.81, 882.765
3742.15, 882.163
3742.45, 882.134
3742.79, 882.102
3753.01, 881.129
3763.16, 880.163
3774.12, 879.12
3784.18, 878.163
3795.56, 877.08
3805.2, 876.163
3817.03, 875.037
3826.22, 874.163
3838.25, 873.038
3847.41, 872.183
3861.79, 868.588
3887.2, 862.235
3907.15, 857.247
3927.2, 852.235
3942.59, 848.389
4034.21, 825.483
4146.59, 797.389
4307.21, 757.235
4332.82, 750.816
4346.52, 747.389
4353.25, 745.706
4353.34, 745.686
4361.26, 743.112

Material Boundary
4447.57, 739.873
4456.92, 738

Scenario-based Entities
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Type Coordinates (x,y) Static
-9e-16, 723.896
0.809461, 723.908
1.15168, 723.913
1.45658, 723.917
1.93345, 723.924
4.30816, 723.96
12.6281, 724.084
24.2881, 724.257
113.381, 725.584
150.125, 726.131
251.754, 727.644
262.684, 727.807
264.857, 727.839
267.412, 727.877
267.74, 727.882
267.83, 727.883
268.093, 727.885
268.368, 727.882
269.061, 727.877
272.624, 727.847
281.529, 727.773
284.508, 727.748
284.959, 727.743
286.557, 727.708
289.734, 727.637
295.936, 727.498
301.316, 727.378
309.904, 727.186
313.768, 727.1
314.73, 727
317.794, 727
322.428, 727
327.892, 727
334.438, 727
352.838, 735.003
356.385, 735.013
366.425, 735.2
372.719, 735.318
379.181, 735.415
391.383, 735.573
399.078, 735.005
407.323, 734.789
412.029, 734.347
439.628, 735.289
488.131, 719.138
522.779, 707.602
608.698, 679
618.307, 679
629.067, 679.262
642.777, 679.595
647.559, 679.711
660.405, 680.023
675.999, 680.402
689.108, 680.721
700.659, 681.002
711.292, 681.261
721.531, 681.51
724.458, 681.581

Wadsworth Till

Assigned to:

51/65

Tuesday, January 26, 2021A-A_final_north_LT



731.21, 681.745
742.989, 682.032
746.542, 682.118
760.228, 682.452
768.453, 682.652
775.361, 682.481
785.608, 682.229
792.858, 682.05
834.445, 681.025
836.108, 681
839.229, 681
842.442, 681
846.403, 681
851.249, 681
853.768, 681
858.565, 681
861.768, 681
864.838, 681
868.722, 681
876.123, 681
879.684, 681
882.824, 681
885.634, 681
888.824, 680.784
905.654, 679.642
913.684, 679.098
914.27, 679.058
916.598, 679.003
918.712, 678.951
920.654, 678.998
921.208, 679.012
921.899, 679.03
923.072, 679.061
924.878, 679.141
925.393, 679.164
926.99, 679.234
928.274, 679.291
929.213, 679.332
930.561, 679.392
932.042, 679.457
934.813, 679.981
940.841, 680.61
945.459, 681.092
948.634, 682.055
953.372, 683.186
964.682, 686.266
968.611, 687.32
970.51, 687.807
973.537, 688.568
983.137, 690.678
992.201, 692.586
995.001, 693.111
1005.88, 695.316
1015.48, 697.262
1026.16, 698.595
1029.95, 699.071
1037.13, 700.174
1049.53, 700.993
1053.89, 701.352
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Water Table

1060.67, 701.77
1068.84, 701.86
1069.64, 701.862
1072.74, 701.68
1077.4, 701.408
1085.39, 700.951
1093.76, 700.535
1103.93, 699.206
1105.21, 699.039
1108.51, 698.705
1108.62, 698.694
1115.88, 697.749
1119.27, 697.117
1126.35, 695.778
1134.85, 694.035
1143.12, 692.32
1144.75, 691.993
1145.42, 691.857
1146.43, 691.649
1147.98, 691.316
1148.3, 691.248
1149.18, 691.068
1151.08, 690.719
1156.36, 689.409
1157.27, 689.184
1163.63, 687.532
1180.77, 687.159
1199.14, 687
1219.87, 686.821
1247.6, 686.53
1274.47, 687.001
1354.82, 688.409
1380.15, 687.893
1449.6, 687
1461.71, 687
1495.01, 687
1500.34, 687
1516.14, 686.278
1637.24, 685
1692.76, 685
1718.93, 684.138
1781.09, 683.397
1807.08, 683
1816.05, 683
1826.62, 683
1845.4, 682.209
1854.88, 679
1862.97, 679
1893.13, 688.871
1989.22, 720.9
2041.9, 738.472
2194.18, 687.752
2229.99, 688.38
2366.91, 690.776
2388.53, 690.405
2447.68, 689.392
2475.13, 688.921
2503.25, 688.435
2521.93, 688.112
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2580.04, 689.12
2600.94, 689.482
2620.01, 689.813
2676.93, 690.8
2698.09, 690.434
2754.87, 689.452
2812.87, 688.448
2824.98, 688.239
2831.93, 688.119
2850.97, 688.449
2908.97, 689.455
2965.99, 690.443
2986.93, 690.807
3007.8, 690.446
3064.92, 689.458
3122.98, 688.453
3141.93, 688.125
3160.82, 688.453
3218.92, 689.461
3276.19, 690.454
3296.93, 690.814
3317.6, 690.456
3374.97, 689.464
3433.13, 688.457
3451.93, 688.132
3470.67, 688.457
3501.92, 688.999
3529.71, 689.545
3555.9, 690.059
3593.11, 690.795
3608.3, 691.095
3613.84, 691.204
3660.7, 690.618
3690.85, 690.24
3711.25, 689.984
3731.91, 689.696
3737.4, 689.624
3756.29, 689.378
3778.84, 689.083
3829.56, 690.08
3847.89, 690.44
3856.6, 690.594
3876.52, 690.946
3891.68, 691.214
3937.75, 692.028
3943.28, 691.934
3967.79, 691.516
4028.7, 690.475
4075.88, 689.669
4092.79, 689.38
4147.28, 690.336
4166.21, 690.668
4214.57, 691.517
4293.87, 717.935
4347.22, 735.704
4355, 738.297
4369.59, 738.142
4375.46, 736.173
4379.34, 734.899
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4386.69, 734.881
4390.98, 734.901
4397.07, 736.947
4400, 737.917
4410.58, 738.104
4428.73, 738.546
4441.57, 741.074
4791.53, 741.074
4796.96, 737.054
5009.05, 737.054

-9e-16, 723.896
0.809461, 723.908
1.15168, 723.913
1.45658, 723.917
1.93345, 723.924
4.30816, 723.96
12.6281, 724.084
24.2881, 724.257
113.381, 725.584
150.125, 726.131
251.754, 727.644
262.684, 727.807
264.857, 727.839
267.412, 727.877
267.74, 727.882
267.83, 727.883
268.093, 727.885
268.368, 727.882
269.061, 727.877
272.624, 727.847
281.529, 727.773
284.508, 727.748
284.959, 727.743
286.557, 727.708
289.734, 727.637
295.936, 727.498
301.316, 727.378
309.904, 727.186
313.768, 727.1
314.73, 727
317.794, 727
322.428, 727
327.892, 727
334.438, 727
352.838, 735.003
356.385, 735.013
366.425, 735.2
372.719, 735.318
379.181, 735.415
391.383, 735.573
399.078, 735.005
407.323, 734.789
412.029, 734.347
439.628, 735.289
488.131, 719.138
522.779, 707.602
608.698, 679
618.307, 679
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629.067, 679.262
642.777, 679.595
647.559, 679.711
660.405, 680.023
675.999, 680.402
689.108, 680.721
700.659, 681.002
711.292, 681.261
721.531, 681.51
724.458, 681.581
731.21, 681.745
742.989, 682.032
746.542, 682.118
760.228, 682.452
768.453, 682.652
775.361, 682.481
785.608, 682.229
792.858, 682.05
834.445, 681.025
836.108, 681
839.229, 681
842.442, 681
846.403, 681
851.249, 681
853.768, 681
858.565, 681
861.768, 681
864.838, 681
868.722, 681
876.123, 681
879.684, 681
882.824, 681
885.634, 681
888.824, 680.784
905.654, 679.642
913.684, 679.098
914.27, 679.058
916.598, 679.003
918.712, 678.951
920.654, 678.998
921.208, 679.012
921.899, 679.03
923.072, 679.061
924.878, 679.141
925.393, 679.164
926.99, 679.234
928.274, 679.291
929.213, 679.332
930.561, 679.392
932.042, 679.457
934.813, 679.981
940.841, 680.61
945.459, 681.092
948.634, 682.055
953.372, 683.186
964.682, 686.266
968.611, 687.32
970.51, 687.807
973.537, 688.568
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Drawdown Line

983.137, 690.678
992.201, 692.586
995.001, 693.111
1005.88, 695.316
1015.48, 697.262
1026.16, 698.595
1029.95, 699.071
1037.13, 700.174
1049.53, 700.993
1053.89, 701.352
1060.67, 701.77
1068.84, 701.86
1069.64, 701.862
1072.74, 701.68
1077.4, 701.408
1085.39, 700.951
1093.76, 700.535
1103.93, 699.206
1105.21, 699.039
1108.51, 698.705
1108.62, 698.694
1115.88, 697.749
1119.27, 697.117
1126.35, 695.778
1134.85, 694.035
1143.12, 692.32
1144.75, 691.993
1145.42, 691.857
1146.43, 691.649
1147.98, 691.316
1148.3, 691.248
1149.18, 691.068
1151.08, 690.719
1156.36, 689.409
1157.27, 689.184
1163.63, 687.532
1180.77, 687.159
1199.14, 687
1219.87, 686.821
1247.6, 686.53
1274.47, 687.001
1354.82, 688.409
1380.15, 687.893
1449.6, 687
1461.71, 687
1495.01, 687
1500.34, 687
1516.14, 686.278
1637.24, 685
1692.76, 685
1718.93, 684.138
1781.09, 683.397
1807.08, 683
1816.05, 683
1826.62, 683
1845.4, 682.209
1854.88, 679
1862.97, 679
1893.13, 688.871
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1989.22, 720.9
2041.9, 738.472
2194.18, 687.752
2229.99, 688.38
2366.91, 690.776
2388.53, 690.405
2447.68, 689.392
2475.13, 688.921
2503.25, 688.435
2521.93, 688.112
2580.04, 689.12
2600.94, 689.482
2620.01, 689.813
2676.93, 690.8
2698.09, 690.434
2754.87, 689.452
2812.87, 688.448
2824.98, 688.239
2831.93, 688.119
2850.97, 688.449
2908.97, 689.455
2965.99, 690.443
2986.93, 690.807
3007.8, 690.446
3064.92, 689.458
3122.98, 688.453
3141.93, 688.125
3160.82, 688.453
3218.92, 689.461
3276.19, 690.454
3296.93, 690.814
3317.6, 690.456
3374.97, 689.464
3433.13, 688.457
3451.93, 688.132
3470.67, 688.457
3501.92, 688.999
3529.71, 689.545
3555.9, 690.059
3593.11, 690.795
3608.3, 691.095
3613.84, 691.204
3660.7, 690.618
3690.85, 690.24
3711.25, 689.984
3731.91, 689.696
3737.4, 689.624
3756.29, 689.378
3778.84, 689.083
3829.56, 690.08
3847.89, 690.44
3856.6, 690.594
3876.52, 690.946
3891.68, 691.214
3937.75, 692.028
3943.28, 691.934
3967.79, 691.516
4028.7, 690.475
4075.88, 689.669
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4092.79, 689.38
4147.28, 690.336
4166.21, 690.668
4214.57, 691.517
4293.87, 717.935
4347.22, 735.704
4355, 738.297
4369.59, 738.142
4375.46, 736.173
4379.34, 734.899
4386.69, 734.881
4390.98, 734.901
4397.07, 736.947
4400, 737.917
4410.58, 738.104
4428.73, 738.546
4430.97, 738.097
4441.29, 736.032
4446.59, 734.97
4455.94, 733.097
4460.99, 732.09
4463.46, 731.597
4465.14, 731.261
4465.96, 731.097
4472.68, 729.754
4475.95, 729.1
4478.43, 728.588
4481.38, 728
4481.45, 728
4483.36, 727.618
4485.96, 727.097
4490.7, 726.149
4495.96, 725.097
4497.12, 724.865
4498.46, 724.597
4499.81, 724.327
4500.96, 724.097
4503.69, 723.551
4505.51, 723.187
4506.46, 722.809
4508.48, 722
4513.9, 722
4516.95, 722
4519.28, 721.534
4521.95, 721
4656.84, 721
4685.73, 721
4711.04, 721
4713.3, 721.452
4716.04, 722
4718.38, 722
4724.51, 722
4726.29, 722.711
4727.48, 723.187
4728.79, 723.45
4732.03, 724.097
4732.91, 724.274
4734.53, 724.597
4735.41, 724.773
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4737.03, 725.097
4740.55, 725.801
4747.03, 727.097
4748.79, 727.448
4752.03, 728.097
4753.78, 728.448
4757.03, 729.097
4760.53, 729.797
4763.5, 730.39
4767.03, 731.097
4767.91, 731.272
4769.54, 731.598
4771.42, 731.978
4774.43, 732.582
4776.5, 733
4776.53, 733
4784.64, 734.61
4786.11, 734.902
4786.67, 735.014
4787.93, 735.263
4795.37, 736.738
4795.62, 736.787
4796.96, 737.054
5009.05, 737.054
435.797, 740.289
443.602, 740.289
447.47, 739
450.033, 738.146
453.47, 737
454.639, 736.61
456.913, 735.853
459.474, 735
462.023, 734.151
465.481, 733
465.482, 733
470.568, 731.307
477.496, 729
480.031, 728.156
483.505, 727
486.035, 726.158
489.513, 725
493.701, 723.607
495.524, 723
499.16, 721.79
507.535, 719
509.344, 718.398
513.543, 717
515.347, 716.4
519.551, 715
521.35, 714.401
525.559, 713
529.162, 711.807
537.749, 709
539.827, 708.301
543.591, 707
545.694, 706.3
549.599, 705
551.706, 704.298
555.606, 703

Low Permeable 
Earth Liner

Bottom Liner 
Critical 
Interface - 
Base and 
Sideslopes

LCS Granular 
Drainage Layer

Assigned to:

60/65

Tuesday, January 26, 2021A-A_final_north_LT



560.534, 701.359
567.615, 699
570.071, 698.182
573.623, 697
577.692, 695.645
579.631, 695
583.706, 693.643
583.706, 693.643
585.639, 693
594.551, 690.033
597.655, 689
599.571, 688.362
603.662, 687
608.129, 685.513
609.67, 685
618.233, 685
628.127, 685.241
628.175, 685.242
700.514, 687
768.454, 688.654
835.534, 687
874.622, 687
885.02, 687
885.837, 687
914.501, 685.056
914.512, 685.056
916.783, 685
918.713, 684.952
920.67, 685
922.861, 685.058
931.35, 685.433
933.943, 685.923
944.266, 687
947.065, 687.849
951.886, 689
965.137, 692.608
966.644, 693
967.06, 693.116
971.617, 694.286
974.456, 694.923
974.842, 695
982.543, 696.691
984.141, 697
990.827, 698.433
993.853, 699
1011.96, 702.672
1013.62, 703
1014.48, 703.184
1029.03, 705
1036.48, 706.144
1049.43, 707
1054.51, 707.425
1060.93, 707.795
1067.29, 707.858
1069.81, 707.862
1084.55, 707
1094.3, 706.515
1105.9, 705
1109.31, 704.655
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Piezoline

1114.62, 703.964
1116.8, 703.68
1119.86, 703.126
1120.45, 703
1128.59, 701.46
1130.69, 701
1136.6, 699.804
1140.35, 699
1147.15, 697.628
1150.1, 697
1152.34, 696.587
1158.74, 695
1164.46, 693.516
1180.87, 693.158
1199.19, 693
1219.93, 692.821
1247.58, 692.53
1274.37, 693
1354.83, 694.411
1380.25, 693.892
1449.64, 693
1461.71, 693
1495.01, 693
1500.48, 693
1516.31, 692.277
1637.28, 691
1692.86, 691
1719.06, 690.137
1781.17, 689.396
1807.13, 689
1816.05, 689
1826.74, 689
1846.47, 688.169
1846.65, 688.162
1850.41, 686.948
1855.35, 685.225
1856.02, 685
1856.55, 685
1858.87, 685
1861.85, 685
1868.81, 687.228
1874.47, 689
1874.47, 689
1875.79, 689.44
1880.49, 691
1880.54, 691
1881.86, 691.439
1886.54, 693
1891.23, 694.563
1892.54, 695
1893.8, 695.436
1893.84, 695.436
1898.54, 697
1899.79, 697.434
1899.84, 697.434
1904.54, 699
1905.79, 699.433
1905.84, 699.433
1910.54, 701

62/65

Tuesday, January 26, 2021A-A_final_north_LT



1911.78, 701.431
1911.83, 701.431
1916.54, 703
1917.78, 703.43
1917.83, 703.429
1922.54, 705
1923.77, 705.428
1923.82, 705.428
1928.54, 707
1929.77, 707.426
1929.82, 707.426
1934.54, 709
1935.76, 709.425
1935.82, 709.425
1940.54, 711
1941.76, 711.423
1941.81, 711.423
1946.54, 713
1947.76, 713.422
1947.81, 713.422
1952.54, 715
1953.76, 715.42
1953.8, 715.42
1958.54, 717
1959.76, 717.419
1959.8, 717.419
1964.54, 719
1965.76, 719.417
1965.79, 719.417
1970.54, 721
1971.76, 721.416
1971.79, 721.416
1976.54, 723
1977.76, 723.414
1977.79, 723.414
1982.54, 725
1987.31, 726.589
1988.52, 727
1988.54, 727
1993.32, 728.59
1994.52, 729
1994.54, 729
1995.75, 729.41
1995.77, 729.41
2000.55, 731
2001.74, 731.408
2001.77, 731.408
2006.55, 733
2007.74, 733.406
2007.77, 733.406
2012.55, 735
2013.73, 735.405
2013.76, 735.405
2018.55, 737
2019.73, 737.403
2019.76, 737.403
2024.55, 739
2025.72, 739.402
2025.75, 739.402
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2030.55, 741
2031.73, 741.4
2036.53, 743
2041.91, 744.8
2060.85, 738.545
2075.51, 733.686
2122.09, 718.246
2127.47, 716.441
2149.16, 709.179
2175.38, 700.392
2176.55, 700
2195.21, 693.791
2195.27, 693.772
2195.49, 693.776
2195.5, 693.776
2195.59, 693.778
2208.3, 694
2235.83, 694.482
2276.51, 695.194
2295.76, 695.531
2313.04, 695.833
2322.59, 696
2366.91, 696.776
2387.58, 696.422
2475.13, 694.921
2521.93, 694.112
2580.01, 695.119
2599.02, 695.449
2655.66, 696.431
2676.93, 696.8
2698.12, 696.433
2756.78, 695.419
2775.37, 695.097
2824.98, 694.239
2831.93, 694.119
2870.81, 694.793
2896.34, 695.236
2908.97, 695.455
2965.96, 696.443
2986.93, 696.807
3005.86, 696.479
3026.7, 696.119
3084.07, 695.126
3141.93, 694.125
3160.86, 694.454
3218.92, 695.461
3276.16, 696.453
3296.93, 696.814
3315.7, 696.489
3373.9, 695.482
3431.21, 694.491
3451.93, 694.132
3472.59, 694.49
3501.92, 694.999
3532.41, 695.598
3555.9, 696.059
3592.57, 696.784
3608.3, 697.095
3613.84, 697.204
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3660.7, 696.618
3690.91, 696.239
3711.25, 695.984
3731.91, 695.696
3736.97, 695.63
3774.17, 695.144
3778.84, 695.083
3829.52, 696.079
3847.89, 696.44
3856.62, 696.594
3891.54, 697.211
3937.75, 698.028
3943.28, 697.934
3967.87, 697.514
4028.8, 696.473
4092.79, 695.38
4147.28, 696.336
4168.34, 696.706
4213.55, 697.499
4302.23, 727.041
4347.22, 741.988
4350.55, 743.096
4352.88, 743.177
4354.12, 743.273

Focus Search Window

4434.16, 724.122
4762.52, 724.122
4762.52, 752
4434.16, 742.558
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SLOPE STABILITY 
SECTION A-A’ – HORIZONTAL EXPANSION 

RAPID DRAWDOWN GLOBAL STABILITY 
DUNCAN, WRIGHT AND WONG ANALYSIS 

DUNCAN, WRIGHT AND WONG INTERPOLATION

COMPLETE BUILDOUT LANDFORM
CIRCULAR ANALYSIS 

(ROTATIONAL SLOPE FAILURE) 



1.9501.9501.9501.950

1

W (Final)

Method: Janbu corrected
Factor of Safety: 1.950
Center: 4191.167, 1198.526
Radius: 629.838
Left Slip Surface Endpoint: 3641.662, 890.727
Right Slip Surface Endpoint: 4607.598, 726.000

Zion Landfill Site 2 North Expansion: Section A-A' (North Side)
Rapid Drawdown / Duncan, Wright and Wong Analysis and Interpolation
Complete Buildout / Global Stability
Circular - Grid Search 
Seismic Conditions 

  0.0461

RD 
PhiR 
(deg)

RD 
Cr 

(psf)

Rapid Drawdown 
(RD) Undrained 

Strength

Phi 
(deg)

Cohesion 
(psf)

Sat. Unit 
Weight 
(lbs/ft3)

Unit 
Weight 

(lbs/ft3)
ColorMaterial Name

No34.30130.3121.5Final Cover Soils

No21.90130.3121.5
Final Cover Critical 

Interface

No3007575Expansion Waste Fill

No3007575Existing Waste Fill

No300130126
LCS Granular Drainage 

Layer

No14.945134.1128.2
Bottom Liner Critical 
Interface - Base and 

Sideslopes

No34.30134.1128.2
Low Permeable Earth 

Liner

11.81465Yes14.31000137.8136.6Wadsworth Till
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Slide Analysis Information

A-A_final_north_LT

Project Summary
File Name: A-A_final_north_LT.slmd
Slide Modeler Version: 9.006
Compute Time: 00h:00m:56.107s
Project Title: SLIDE - An Interactive Slope Stability Program
Date Created: 1/30/2020, 11:59:15 AM

General Settings
Units of Measurement: Imperial Units
Time Units: days
Permeability Units: feet/second
Data Output: Standard
Failure Direction: Left to Right

Analysis Options
Slices Type: Vertical

Analysis Methods Used
Bishop simplified
GLE/Morgenstern-Price with interslice force function 
(Half Sine)
Janbu corrected
Spencer

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes
Create Interslice boundaries at intersections with water 
tables and piezos:

Yes

Initial trial value of FS: 1
Steffensen Iteration: Yes

Groundwater Analysis



Groundwater Method: Water Surfaces
Pore Fluid Unit Weight [lbs/ft3]: 62.4
Use negative pore pressure cutoff: Yes
Maximum negative pore pressure [psf]: 0
Advanced Groundwater Method: Rapid Drawdown
Rapid Drawdown Method: Duncan, Wright, Wong 3 Stage (1990)

Random Numbers
Pseudo-random Seed: 10116
Random Number Generation Method: Park and Miller v.3

Surface Options
Surface Type: Circular
Search Method: Grid Search
Radius Increment: 10
Composite Surfaces: Disabled
Reverse Curvature: Invalid Surfaces
Minimum Elevation: Not Defined
Minimum Depth: Not Defined
Minimum Area: Not Defined
Minimum Weight: Not Defined

Seismic Loading
Advanced seismic analysis: No
Staged pseudostatic analysis: No
Seismic Load Coefficient (Horizontal): 0.0461

Materials
Final Cover Soils

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 0
Friction Angle [deg] 34.3
Water Surface None
Ru Value 0
Final Cover Critical Interface

Color

Strength Type Mohr-Coulomb
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Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 0
Friction Angle [deg] 21.9
Water Surface None
Ru Value 0
Expansion Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface None
Ru Value 0
Existing Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface None
Ru Value 0
LCS Granular Drainage Layer

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 126
Saturated Unit Weight [lbs/ft3] 130
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface Piezometric Line 1
Hu Value 1
Bottom Liner Critical Interface - Base and Sideslopes

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 45
Friction Angle [deg] 14.9
Water Surface Piezometric Line 1
Hu Value 1
Low Permeable Earth Liner

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 0
Friction Angle [deg] 34.3
Water Surface Piezometric Line 1
Hu Value 1
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Wadsworth Till

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 136.6
Saturated Unit Weight [lbs/ft3] 137.8
Cohesion [psf] 1000
Friction Angle [deg] 14.3
Water Surface Water Table
Hu Value 1
Rapid Drawdown Undrained Behaviour Yes
RD Shear Strength Envelope Properties CR: 1465PhiR: 11.8

Global Minimums
Method: bishop simplified

FS 2.031810
Center: 4220.618, 1329.029
Radius: 737.196
Left Slip Surface Endpoint: 3627.471, 891.268
Right Slip Surface Endpoint: 4644.663, 726.000
Resisting Moment: 3.29535e+09 lb-ft
Driving Moment: 1.62188e+09 lb-ft
Total Slice Area: 147681 ft2
Surface Horizontal Width: 1017.19 ft
Surface Average Height: 145.185 ft

Method: janbu corrected

FS 1.950050
Center: 4191.167, 1198.526
Radius: 629.838
Left Slip Surface Endpoint: 3641.662, 890.727
Right Slip Surface Endpoint: 4607.598, 726.000
Resisting Horizontal Force: 4.52006e+06 lb
Driving Horizontal Force: 2.31791e+06 lb
Total Slice Area: 159979 ft2
Surface Horizontal Width: 965.935 ft
Surface Average Height: 165.621 ft

Method: spencer
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FS 2.016870
Center: 4220.618, 1329.029
Radius: 737.196
Left Slip Surface Endpoint: 3627.471, 891.268
Right Slip Surface Endpoint: 4644.663, 726.000
Resisting Moment: 3.27112e+09 lb-ft
Driving Moment: 1.62188e+09 lb-ft
Resisting Horizontal Force: 4.0602e+06 lb
Driving Horizontal Force: 2.01312e+06 lb
Total Slice Area: 147681 ft2
Surface Horizontal Width: 1017.19 ft
Surface Average Height: 145.185 ft

Method: gle/morgenstern-price

FS 2.017470
Center: 4205.893, 1329.029
Radius: 745.208
Left Slip Surface Endpoint: 3602.115, 892.236
Right Slip Surface Endpoint: 4643.719, 726.000
Resisting Moment: 3.51257e+09 lb-ft
Driving Moment: 1.74108e+09 lb-ft
Resisting Horizontal Force: 4.31346e+06 lb
Driving Horizontal Force: 2.13806e+06 lb
Total Slice Area: 159369 ft2
Surface Horizontal Width: 1041.6 ft
Surface Average Height: 153.004 ft

Valid and Invalid Surfaces
Method: bishop simplified

Number of Valid Surfaces: 4829
Number of Invalid Surfaces: 22

Error Codes
Error Code -103 reported for 22 surfaces

Method: janbu corrected

Number of Valid Surfaces: 4829
Number of Invalid Surfaces: 22

Error Codes
Error Code -103 reported for 22 surfaces

Method: spencer

Number of Valid Surfaces: 4829
Number of Invalid Surfaces: 22

Error Codes
Error Code -103 reported for 22 surfaces

Method: gle/morgenstern-price
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Number of Valid Surfaces: 4829
Number of Invalid Surfaces: 22

Error Codes
Error Code -103 reported for 22 surfaces

Error Code Descriptions

The following errors were encountered during the computation:
-103 = Two surface / slope intersections, but one or more surface / nonslope external polygon  
intersections lie between them. This usually occurs when the slip surface extends past the  
bottom of the soil region, but may also occur on a benched slope model with two sets of Slope  
Limits.

Entity Information
DWW - DWW

Shared Entities

Type Coordinates (x,y)
4806.09, 742.054
4796.47, 742.054
4726.05, 728
4724.43, 727.354
4723.55, 727
4718.38, 727
4715.55, 727
4712.32, 726.355
4710.54, 726
4685.73, 726
4656.84, 726
4522.44, 726
4520.26, 726.437
4517.44, 727
4513.9, 727
4509.44, 727
4508.31, 727.451
4506.94, 728
4486.94, 732
4484.34, 732.521
4481.94, 733
4481.87, 733
4479.43, 733.489
4476.94, 734
4476.94, 734
4473.66, 734.657
4466.94, 736
4466.94, 736
4466.94, 736
4464.44, 736.5
4461.97, 736.994
4456.94, 738
4456.94, 738
4451.39, 739.111
4447.57, 739.873
4442.27, 740.935
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4431.95, 743
4429.16, 743.558
4410.47, 743.103
4399.15, 742.903
4395.49, 741.691
4390.15, 739.897
4386.69, 739.881
4380.14, 739.897
4377.03, 740.918
4371.14, 742.896
4365, 744.839
4354.12, 748.427
4347.22, 750.154
4333.51, 753.581
4307.9, 760
4147.28, 800.154
4034.9, 828.248
3943.28, 851.154
3927.9, 855
3907.85, 860.012
3887.89, 865
3862.48, 871.353
3847.89, 875
3838.52, 875.876
3826.49, 877
3817.3, 877.874
3805.47, 879
3795.83, 879.918
3784.45, 881
3774.39, 881.957
3763.43, 883
3753.28, 883.966
3743.06, 884.939
3742.72, 884.971
3742.42, 885
3736.08, 885.603
3731.91, 886
3712.33, 887.896
3711.25, 888
3660.7, 890
3608.3, 892
3555.9, 894
3501.92, 894.208
3324.04, 895.343
3093.34, 895.755
2956.54, 896
2486.56, 896
2475.13, 896
2234.57, 896
2195.59, 896
2181.65, 896
2141.81, 896
2127.47, 896
1858.87, 896
1616.33, 896
1495.01, 896
1458.28, 896
1456.86, 896.353
1456.85, 896.354
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1454.84, 896.853
1447.37, 898.703
1446.76, 898.853
1439.22, 900.721
1438.69, 900.853
1431.08, 902.74
1430.62, 902.853
1429.15, 903.217
1429.15, 903.218
1422.55, 904.853
1415.47, 906.607
1415.47, 906.607
1414.48, 906.853
1406.62, 908.801
1406.4, 908.853
1398.46, 910.822
1398.33, 910.853
1390.3, 912.844
1390.26, 912.853
1390.12, 912.889
1390.12, 912.889
1386.77, 913.717
1380.94, 914.966
1373.16, 915.464
1354.04, 916.986
1349.5, 917.317
1340.81, 917.854
1326.59, 918.986
1314.16, 919.891
1308.46, 920.243
1299.13, 920.986
1278.82, 922.465
1276.11, 922.633
1271.72, 922.983
1264.11, 923.65
1247.79, 925
1244.03, 925
1239.2, 925
1223.74, 925
1219.79, 925
1211.96, 924.561
1200.98, 923.615
1197.39, 923.302
1194.12, 922.975
1192.25, 922.788
1174.12, 920.975
1161.84, 919.746
1154.12, 918.975
1141.84, 917.746
1134.12, 916.975
1131.52, 916.714
1113.76, 914.939
1110.03, 914.006
1110.01, 914.002
1105.41, 912.851
1104.42, 912.604
1097.41, 910.851
1096.34, 910.584
1089.41, 908.851
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External Boundary

1088.27, 908.565
1081.41, 906.851
1076.31, 905.577
1076.3, 905.573
1073.41, 904.851
1070.76, 904.188
1070.74, 904.184
1065.41, 902.851
1064.04, 902.51
1057.41, 900.851
1050.91, 899.226
1049.41, 898.851
1042.98, 897.243
1041.41, 896.851
1035.75, 895.435
1035.73, 895.432
1033.41, 894.851
1031.24, 894.309
1031.23, 894.306
1025.41, 892.851
1023.7, 892.424
1017.41, 890.851
1015.64, 890.407
1009.41, 888.851
1002.24, 887.059
1001.87, 886.967
1001.85, 886.96
1001.53, 886.882
1001.41, 886.851
1000.31, 886.576
998.452, 886.111
998.336, 886.082
993.409, 884.851
989.728, 883.93
988.483, 883.619
988.367, 883.59
986.509, 883.126
985.409, 882.851
982.082, 882.019
977.409, 880.851
973.251, 879.811
969.409, 878.851
964.222, 877.554
961.409, 876.851
959.545, 876.385
957.953, 875.986
953.409, 874.851
950.878, 874.218
950.2, 874.048
949.069, 873.766
947.594, 873.397
945.409, 872.851
945.25, 872.811
944.49, 872.621
943.871, 872.466
937.409, 870.851
935.469, 870.366
929.409, 868.851
922.837, 867.208
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921.409, 866.851
914.83, 865.206
913.409, 864.851
912.054, 864.512
905.409, 862.851
904.157, 862.538
897.409, 860.851
895.171, 860.291
889.409, 858.851
883.455, 857.362
882.565, 857.14
881.409, 856.851
880.304, 856.574
873.409, 854.851
866.47, 853.116
865.409, 852.851
858.425, 851.105
857.409, 850.851
850.382, 849.094
849.409, 848.851
848.476, 848.617
841.409, 846.851
834.511, 845.126
833.409, 844.851
832.349, 844.586
825.409, 842.851
819.152, 841.286
817.409, 840.851
811.119, 839.278
809.409, 838.851
807.747, 838.435
801.409, 836.851
794.398, 835.098
793.409, 834.851
792.434, 834.607
792.426, 834.605
785.409, 832.851
778.07, 831.016
777.409, 830.851
777.357, 830.838
777.354, 830.838
769.409, 828.851
766.195, 828.047
761.409, 826.851
754.352, 825.086
754.344, 825.084
753.409, 824.851
752.484, 824.619
752.476, 824.617
745.409, 822.851
742.15, 822.036
737.409, 820.851
734.118, 820.028
729.409, 818.851
726.082, 818.019
721.42, 816.851
714.316, 815.075
714.308, 815.073
713.42, 814.851
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712.543, 814.631
712.535, 814.629
705.42, 812.851
701.994, 811.994
697.42, 810.851
692.873, 809.714
689.42, 808.851
684.906, 807.722
681.42, 806.851
674.27, 805.063
674.262, 805.061
673.422, 804.851
672.586, 804.643
665.409, 802.851
661.711, 801.926
657.419, 800.851
653.685, 799.917
649.422, 798.851
645.167, 797.79
641.409, 796.851
634.21, 795.051
633.409, 794.851
632.619, 794.653
625.409, 792.851
621.53, 791.881
617.419, 790.851
613.503, 789.872
609.419, 788.851
605.466, 787.862
601.421, 786.851
594.16, 785.039
593.415, 784.852
592.654, 784.664
585.393, 782.851
581.342, 781.838
577.393, 780.851
573.314, 779.831
569.392, 778.851
565.288, 777.824
561.39, 776.85
554.142, 775.035
553.404, 774.85
552.668, 774.665
545.409, 772.851
538.007, 771
538.003, 771
537.388, 770.846
529.393, 768.851
525.016, 767.756
521.392, 766.85
514.117, 765.028
513.413, 764.851
512.696, 764.673
505.386, 762.851
500.914, 761.732
497.408, 760.85
492.912, 759.725
489.386, 758.851
485.922, 757.977
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481.42, 756.851
474.122, 755.025
473.423, 754.851
472.728, 754.677
465.411, 752.851
460.744, 751.683
457.419, 750.85
453.425, 749.85
449.755, 748.932
449.43, 748.851
449.065, 748.76
441.43, 746.851
411.625, 739.4
408.752, 739.647
407.707, 739.78
399.328, 740
391.535, 740.576
375.004, 740.361
356.331, 740.013
351.947, 740
351.399, 739.824
347.109, 738
345.31, 737.207
342.499, 736
338.762, 734.381
337.91, 734
333.865, 732.219
333.374, 732
331.196, 732
314.988, 732
314.081, 732.094
284.972, 732.744
267.961, 732.886
0, 728.896
1.137e-13, 646.588
-5.68e-14, 330.891
5009.05, 330.891
5009.05, 649.333
5009.05, 742.054
411.625, 739.4
415.074, 739.104
419.682, 740
425.234, 740.088
426.201, 740.106
426.87, 740.119
435.797, 740.289
440.602, 740.289
447.47, 738
450.033, 737.146
453.47, 736
454.639, 735.61
456.913, 734.853
459.474, 734
462.023, 733.151
465.481, 732
465.482, 732
470.568, 730.307
477.496, 728
480.031, 727.156
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483.505, 726
486.035, 725.158
489.513, 724
493.701, 722.607
495.524, 722
499.16, 720.79
507.535, 718
509.344, 717.398
513.543, 716
515.347, 715.4
519.551, 714
521.35, 713.401
525.559, 712
529.162, 710.807
537.749, 708
539.827, 707.301
543.591, 706
545.694, 705.3
549.599, 704
551.706, 703.298
555.606, 702
560.534, 700.359
567.615, 698
570.071, 697.182
573.623, 696
577.692, 694.645
579.631, 694
583.706, 692.643
583.706, 692.643
585.639, 692
594.551, 689.033
597.655, 688
599.571, 687.362
603.662, 686
608.129, 684.513
609.67, 684
618.233, 684
628.127, 684.241
628.175, 684.242
700.514, 686
768.454, 687.654
835.534, 686
874.622, 686
885.02, 686
885.837, 686
914.501, 684.056
914.512, 684.056
916.783, 684
918.713, 683.952
920.67, 684
922.861, 684.058
931.35, 684.433
933.943, 684.923
944.266, 686
947.065, 686.849
951.886, 688
965.137, 691.608
966.644, 692
967.06, 692.116
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971.617, 693.286
974.456, 693.923
974.842, 694
982.543, 695.691
984.141, 696
990.827, 697.433
993.853, 698
1011.96, 701.672
1013.62, 702
1014.48, 702.184
1029.03, 704
1036.48, 705.144
1049.43, 706
1054.51, 706.425
1060.93, 706.795
1067.29, 706.858
1069.81, 706.862
1084.55, 706
1094.3, 705.515
1105.9, 704
1109.31, 703.655
1114.62, 702.964
1116.8, 702.68
1119.86, 702.126
1120.45, 702
1128.59, 700.46
1130.69, 700
1136.6, 698.804
1140.35, 698
1147.15, 696.628
1150.1, 696
1152.34, 695.587
1158.74, 694
1164.46, 692.516
1180.87, 692.158
1199.19, 692
1219.93, 691.821
1247.58, 691.53
1274.37, 692
1354.83, 693.411
1380.25, 692.892
1449.64, 692
1461.71, 692
1495.01, 692
1500.48, 692
1516.31, 691.277
1637.28, 690
1692.86, 690
1719.06, 689.137
1781.17, 688.396
1807.13, 688
1816.05, 688
1826.74, 688
1846.47, 687.169
1850.09, 686
1855.02, 684.278
1855.86, 684
1856.55, 684
1858.87, 684
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Material Boundary

1862.01, 684
1866.61, 685.507
1867.43, 685.773
1868.11, 686
1868.4, 686.102
1874.47, 688
1874.47, 688
1875.79, 688.44
1880.49, 690
1880.54, 690
1881.86, 690.439
1886.54, 692
1891.23, 693.563
1892.54, 694
1893.8, 694.436
1893.84, 694.436
1898.54, 696
1899.79, 696.434
1899.84, 696.434
1904.54, 698
1905.79, 698.433
1905.84, 698.433
1910.54, 700
1911.78, 700.431
1911.83, 700.431
1916.54, 702
1917.78, 702.43
1917.83, 702.429
1922.54, 704
1923.77, 704.428
1923.82, 704.428
1928.54, 706
1929.77, 706.426
1929.82, 706.426
1934.54, 708
1935.76, 708.425
1935.82, 708.425
1940.54, 710
1941.76, 710.423
1941.81, 710.423
1946.54, 712
1947.76, 712.422
1947.81, 712.422
1952.54, 714
1953.76, 714.42
1953.8, 714.42
1958.54, 716
1959.76, 716.419
1959.8, 716.419
1964.54, 718
1965.76, 718.417
1965.79, 718.417
1970.54, 720
1971.76, 720.416
1971.79, 720.416
1976.54, 722
1977.76, 722.414
1977.79, 722.414
1982.54, 724
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1987.31, 725.589
1988.52, 726
1988.54, 726
1993.32, 727.59
1994.52, 728
1994.54, 728
1995.75, 728.41
1995.77, 728.41
2000.55, 730
2001.74, 730.408
2001.77, 730.408
2006.55, 732
2007.74, 732.406
2007.77, 732.406
2012.55, 734
2013.73, 734.405
2013.76, 734.405
2018.55, 736
2019.73, 736.403
2019.76, 736.403
2024.55, 738
2025.72, 738.402
2025.75, 738.402
2030.55, 740
2031.73, 740.4
2036.53, 742
2041.91, 743.743
2060, 737.734
2072.88, 733.432
2127.47, 715.257
2173.38, 700
2195.04, 692.792
2195.11, 692.769
2195.24, 692.771
2195.59, 692.778
2366.91, 695.776
2388.56, 695.405
2447.68, 694.392
2475.13, 693.921
2503.22, 693.435
2521.93, 693.112
2580.01, 694.119
2600.94, 694.482
2620.04, 694.813
2676.93, 695.8
2698.12, 695.433
2754.87, 694.452
2812.84, 693.449
2824.98, 693.239
2831.93, 693.119
2851.01, 693.449
2908.97, 694.455
2965.96, 695.443
2986.93, 695.807
3007.83, 695.445
3064.92, 694.458
3122.95, 693.454
3141.93, 693.125
3160.85, 693.454
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3218.92, 694.461
3276.17, 695.453
3296.93, 695.814
3317.63, 695.456
3374.97, 694.464
3433.1, 693.458
3451.93, 693.132
3470.7, 693.458
3501.92, 693.999
3529.71, 694.545
3555.9, 695.059
3593.08, 695.794
3608.3, 696.095
3613.84, 696.204
3660.7, 695.618
3690.86, 695.24
3711.25, 694.984
3731.91, 694.696
3737.4, 694.624
3756.25, 694.378
3778.84, 694.083
3829.53, 695.079
3847.89, 695.44
3856.61, 695.594
3876.56, 695.947
3891.57, 696.212
3937.75, 697.028
3943.28, 696.934
3967.86, 696.515
4028.78, 695.474
4075.88, 694.669
4092.79, 694.38
4147.28, 695.336
4168.47, 695.708
4213.72, 696.502
4287.75, 721.165
4347.22, 740.972
4354.12, 743.273
4360.73, 743.124
4361.26, 743.112
4363.81, 743.055
4369.04, 742.975
4371.14, 742.896
425.234, 740.088
425.659, 739.946
439.628, 735.289
445.572, 733.308
448.135, 732.454
451.572, 731.308
452.741, 730.918
455.017, 730.16
457.579, 729.307
460.127, 728.458
464.508, 727
464.51, 727
468.673, 725.614
475.6, 723.307
478.136, 722.463
481.611, 721.307
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484.14, 720.465
487.618, 719.307
491.807, 717.914
493.629, 717.307
497.265, 716.097
505.64, 713.307
507.449, 712.705
511.648, 711.307
513.452, 710.707
517.656, 709.307
519.455, 708.708
523.669, 707.306
527.287, 706.108
535.86, 703.305
537.89, 702.622
541.663, 701.318
543.799, 700.607
547.704, 699.307
549.811, 698.606
553.711, 697.307
558.639, 695.666
565.718, 693.308
568.176, 692.49
571.728, 691.307
575.797, 689.953
577.736, 689.307
582.052, 687.87
582.052, 687.87
583.743, 687.307
592.656, 684.34
595.759, 683.307
597.676, 682.669
601.767, 681.307
606.234, 679.82
608.698, 679
618.307, 679
628.226, 679.242
628.274, 679.242
700.659, 681.002
768.453, 682.652
835.46, 681
874.622, 681
885.02, 681
885.634, 681
914.27, 679.058
914.411, 679.057
916.635, 679.002
918.712, 678.951
920.822, 679.002
923.072, 679.061
932.042, 679.457
934.813, 679.981
945.459, 681.092
948.634, 682.055
953.372, 683.186
966.68, 686.81
968.205, 687.206
968.611, 687.32
973.02, 688.452
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975.698, 689.053
976.071, 689.127
983.756, 690.815
985.339, 691.121
992.008, 692.55
995.001, 693.111
1013.14, 696.789
1014.83, 697.123
1015.48, 697.262
1029.86, 699.057
1037.13, 700.174
1049.88, 701.017
1054.93, 701.439
1061.13, 701.796
1067.32, 701.858
1069.64, 701.862
1084.22, 701.009
1093.76, 700.535
1105.21, 699.039
1108.62, 698.694
1113.85, 698.014
1115.88, 697.749
1118.7, 697.239
1119.27, 697.117
1127.39, 695.581
1129.45, 695.129
1135.37, 693.93
1139.13, 693.125
1145.94, 691.753
1148.93, 691.114
1151.08, 690.719
1157.27, 689.184
1163.63, 687.532
1180.77, 687.159
1199.14, 687
1219.87, 686.821
1247.6, 686.53
1274.47, 687.001
1354.82, 688.409
1380.15, 687.893
1449.6, 687
1461.71, 687
1495.01, 687
1500.34, 687
1516.14, 686.278
1637.24, 685
1692.76, 685
1718.93, 684.138
1781.09, 683.397
1807.08, 683
1816.05, 683
1826.62, 683
1845.4, 682.209
1848.18, 681.312
1853.09, 679.599
1854.88, 679
1856.55, 679
1858.87, 679
1862.97, 679
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Material Boundary

1868.47, 680.801
1869.31, 681.074
1870.05, 681.322
1870.29, 681.404
1875.39, 683
1875.45, 683
1877.69, 683.747
1881.46, 685
1881.51, 685
1883.75, 685.747
1888.43, 687.308
1893.13, 688.871
1894.47, 689.319
1894.81, 689.435
1894.82, 689.435
1900.47, 691.319
1900.8, 691.434
1900.81, 691.434
1906.47, 693.319
1906.8, 693.432
1906.81, 693.432
1912.47, 695.319
1912.79, 695.431
1912.81, 695.431
1918.47, 697.32
1918.79, 697.429
1918.8, 697.429
1924.47, 699.32
1924.78, 699.428
1924.8, 699.428
1930.47, 701.32
1930.78, 701.426
1930.79, 701.426
1936.47, 703.32
1936.78, 703.425
1936.79, 703.425
1942.47, 705.32
1942.77, 705.423
1942.78, 705.423
1948.47, 707.319
1948.77, 707.422
1948.78, 707.422
1954.47, 709.318
1954.77, 709.42
1954.78, 709.42
1960.47, 711.317
1960.76, 711.419
1960.77, 711.419
1966.47, 713.316
1966.76, 713.417
1966.77, 713.417
1972.46, 715.315
1972.76, 715.416
1972.76, 715.416
1978.46, 717.315
1978.75, 717.414
1978.76, 717.414
1984.44, 719.308
1989.23, 720.903
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1989.51, 721
1989.52, 721
1995.23, 722.904
1995.51, 723
1995.54, 723
1996.74, 723.41
1996.75, 723.41
2002.46, 725.314
2002.74, 725.408
2002.74, 725.408
2008.46, 727.314
2008.73, 727.406
2008.74, 727.406
2014.46, 729.314
2014.73, 729.405
2014.73, 729.405
2020.46, 731.315
2020.72, 731.403
2020.73, 731.403
2026.46, 733.315
2026.72, 733.402
2026.73, 733.402
2032.46, 735.313
2033.64, 735.713
2037.69, 737.065
2041.9, 738.472
2061.54, 731.927
2127.47, 709.948
2194.18, 687.752
2195.59, 687.778
2206.66, 687.971
2366.91, 690.776
2388.53, 690.405
2447.68, 689.392
2475.13, 688.921
2503.25, 688.435
2521.93, 688.112
2580.04, 689.12
2600.94, 689.482
2620.01, 689.813
2676.93, 690.8
2698.09, 690.434
2754.87, 689.452
2812.87, 688.448
2824.98, 688.239
2831.93, 688.119
2850.97, 688.449
2908.97, 689.455
2965.99, 690.443
2986.93, 690.807
3007.8, 690.446
3064.92, 689.458
3122.98, 688.453
3141.93, 688.125
3160.82, 688.453
3218.92, 689.461
3276.19, 690.454
3296.93, 690.814
3317.6, 690.456
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3374.97, 689.464
3433.13, 688.457
3451.93, 688.132
3470.67, 688.457
3501.92, 688.999
3529.71, 689.545
3555.9, 690.059
3593.11, 690.795
3608.3, 691.095
3613.84, 691.204
3660.7, 690.618
3690.85, 690.24
3711.25, 689.984
3731.91, 689.696
3737.4, 689.624
3756.29, 689.378
3778.84, 689.083
3829.56, 690.08
3847.89, 690.44
3856.6, 690.594
3876.52, 690.946
3891.68, 691.214
3937.75, 692.028
3943.28, 691.934
3967.79, 691.516
4028.7, 690.475
4075.88, 689.669
4092.79, 689.38
4147.28, 690.336
4166.21, 690.668
4214.57, 691.517
4293.87, 717.935
4347.22, 735.704
4368.61, 742.832
4369.04, 742.975
435.797, 740.289
442.642, 742
450.278, 743.909
450.642, 744
450.968, 744.081
454.639, 745
458.633, 746
461.959, 746.833
466.624, 748
473.939, 749.826
474.634, 750
475.332, 750.174
482.633, 752
487.141, 753.127
490.599, 754
494.12, 754.873
498.626, 756
502.131, 756.883
506.599, 758
513.901, 759.821
514.625, 760
515.336, 760.179
522.606, 762
526.229, 762.906
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530.606, 764
538.599, 765.995
538.618, 766
538.622, 766
538.64, 766.005
546.622, 768
553.883, 769.815
554.619, 770
555.355, 770.184
562.605, 772
566.5, 772.974
570.605, 774
574.527, 774.98
578.605, 776
582.554, 776.987
586.606, 778
593.858, 779.811
594.624, 780
595.376, 780.19
602.632, 782
606.678, 783.012
610.632, 784
614.715, 785.021
618.632, 786
622.745, 787.031
626.622, 788
633.831, 789.802
634.622, 790
635.422, 790.2
642.622, 792
646.38, 792.939
650.632, 794
654.898, 795.067
658.632, 796
662.927, 797.076
666.622, 798
673.797, 799.792
674.632, 800
675.475, 800.211
675.482, 800.213
682.633, 802
686.119, 802.872
690.633, 804
694.086, 804.863
698.633, 806
703.206, 807.143
706.633, 808
713.748, 809.779
713.756, 809.781
714.633, 810
715.521, 810.222
715.529, 810.224
722.633, 812
727.298, 813.169
730.622, 814
735.33, 815.177
738.622, 816
743.363, 817.185
746.622, 818
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753.689, 819.767
753.697, 819.769
754.622, 820
755.557, 820.234
755.564, 820.236
762.622, 822
767.408, 823.196
770.622, 824
777.968, 825.837
777.971, 825.837
778.622, 826
779.282, 826.165
786.622, 828
793.638, 829.754
793.646, 829.756
794.622, 830
795.611, 830.247
802.622, 832
808.959, 833.584
810.622, 834
812.332, 834.427
818.622, 836
820.364, 836.436
826.622, 838
833.562, 839.735
834.622, 840
835.724, 840.275
842.622, 842
849.689, 843.767
850.622, 844
851.594, 844.243
858.622, 846
859.638, 846.254
866.622, 848
867.683, 848.265
874.622, 850
881.516, 851.724
882.622, 852
883.778, 852.289
884.667, 852.511
890.622, 854
896.384, 855.44
898.622, 856
905.369, 857.687
906.622, 858
913.267, 859.661
914.622, 860
916.042, 860.355
922.622, 862
924.05, 862.357
930.622, 864
936.682, 865.515
938.622, 866
945.083, 867.615
945.703, 867.77
946.463, 867.96
946.622, 868
948.807, 868.546
950.282, 868.915
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951.413, 869.198
952.09, 869.367
954.622, 870
959.165, 871.136
960.758, 871.534
962.622, 872
965.435, 872.703
970.622, 874
974.464, 874.96
978.622, 876
983.295, 877.168
986.622, 878
987.722, 878.275
989.579, 878.739
989.696, 878.768
990.941, 879.08
994.622, 880
999.548, 881.232
999.665, 881.261
1001.52, 881.725
1002.62, 882
1002.75, 882.031
1003.06, 882.11
1003.09, 882.116
1003.45, 882.208
1010.62, 884
1016.85, 885.557
1018.62, 886
1024.91, 887.573
1026.62, 888
1032.44, 889.455
1032.46, 889.459
1034.62, 890
1036.95, 890.581
1036.96, 890.585
1042.62, 892
1044.19, 892.392
1050.62, 894
1052.12, 894.375
1058.62, 896
1065.26, 897.659
1066.62, 898
1071.96, 899.334
1071.97, 899.337
1074.62, 900
1077.51, 900.722
1077.53, 900.726
1082.62, 902
1089.48, 903.714
1090.62, 904
1097.56, 905.733
1098.62, 906
1105.63, 907.753
1106.62, 908
1111.23, 909.151
1111.24, 909.155
1114.62, 910
1132.01, 911.739
1134.62, 912
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Material Boundary

1142.34, 912.771
1154.62, 914
1162.34, 914.771
1174.62, 916
1192.75, 917.813
1194.62, 918
1197.86, 918.324
1201.41, 918.634
1212.31, 919.573
1219.93, 920
1223.74, 920
1239.2, 920
1244.03, 920
1247.58, 920
1263.68, 918.668
1271.3, 918
1275.76, 917.645
1278.49, 917.476
1298.75, 916
1308.11, 915.255
1313.82, 914.902
1326.21, 914
1340.45, 912.866
1349.16, 912.328
1353.66, 912
1372.8, 910.476
1380.25, 910
1385.65, 908.845
1388.91, 908.035
1388.92, 908.035
1389.06, 908
1389.1, 907.991
1397.13, 906
1397.26, 905.969
1405.2, 904
1405.41, 903.947
1413.27, 902
1414.27, 901.754
1414.27, 901.754
1421.35, 900
1427.95, 898.364
1427.95, 898.363
1429.42, 898
1429.87, 897.887
1437.49, 896
1438.02, 895.868
1445.56, 894
1446.17, 893.85
1453.63, 892
1455.65, 891.501
1455.65, 891.5
1457.67, 891
1461.71, 890
1467.34, 888.591
1467.35, 888.589
1469.71, 888
1470.53, 887.793
1477.71, 886
1478.61, 885.773
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1485.71, 884
1489.39, 883.08
1490.59, 882.778
1492.56, 882.287
1493.71, 882
1494.64, 881.766
1495.01, 881.674
1501.71, 880
1508.76, 878.237
1509.71, 878
1515.42, 876.572
1517.71, 876
1524.27, 874.359
1525.71, 874
1533.07, 872.159
1533.71, 872
1533.89, 871.955
1541.71, 870
1547.85, 868.466
1549.71, 868
1549.77, 867.986
1557.71, 866
1565.54, 864.043
1565.71, 864
1566.26, 863.863
1573.71, 862
1577.71, 861
1577.72, 860.999
1581.71, 860
1585.53, 859.045
1585.54, 859.044
1589.71, 858
1591.56, 857.539
1597.71, 856
1599.62, 855.525
1605.71, 854
1607.67, 853.51
1613.72, 852
1618.11, 850.901
1618.12, 850.899
1621.72, 850
1625.17, 849.136
1625.18, 849.135
1629.72, 848
1631.84, 847.469
1637.72, 846
1639.9, 845.455
1645.72, 844
1647.95, 843.442
1653.72, 842
1658.44, 840.82
1658.45, 840.818
1661.72, 840
1664.88, 839.211
1664.88, 839.209
1669.72, 838
1672.15, 837.393
1677.72, 836
1680.18, 835.385
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1685.72, 834
1688.19, 833.383
1693.72, 832
1698.69, 830.759
1701.72, 830
1707.44, 828.57
1709.72, 828
1715.32, 826.602
1717.72, 826
1723.24, 824.622
1725.72, 824
1728.35, 823.345
1733.73, 822
1736.41, 821.33
1741.73, 820
1744.46, 819.317
1749.73, 818
1752.51, 817.305
1757.73, 816
1760.55, 815.294
1765.72, 814
1770.89, 812.708
1773.72, 812
1778.85, 810.716
1781.7, 810
1784.68, 809.261
1789.73, 808
1792.72, 807.252
1797.73, 806
1803.91, 804.456
1805.73, 804
1811.94, 802.447
1813.73, 802
1817.77, 800.99
1817.78, 800.988
1821.73, 800
1825.74, 798.998
1825.75, 798.997
1829.73, 798
1835.99, 796.436
1837.73, 796
1844, 794.433
1845.73, 794
1852.02, 792.43
1853.73, 792
1857.65, 791.022
1857.65, 791.02
1858.87, 790.716
1861.74, 790
1865.84, 788.973
1865.85, 788.971
1869.74, 788
1876.04, 786.424
1877.74, 786
1879.43, 785.576
1885.74, 784
1887.43, 783.577
1893.72, 782
1897.59, 781.033
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1897.6, 781.031
1901.71, 780
1905.83, 778.97
1905.84, 778.969
1909.7, 778
1911.41, 777.573
1917.72, 776
1924.02, 774.424
1925.72, 774
1932, 772.424
1933.69, 772
1937.57, 771.035
1937.58, 771.034
1941.71, 770
1945.85, 768.964
1945.86, 768.963
1949.7, 768
1956.05, 766.417
1957.71, 766
1959.39, 765.582
1965.72, 764
1967.39, 763.583
1973.7, 762
1977.57, 761.034
1977.58, 761.033
1981.71, 760
1985.9, 758.959
1985.9, 758.958
1989.74, 758
1991.4, 757.584
1997.72, 756
1999.4, 755.58
2005.72, 754
2007.48, 753.558
2013.7, 752
2017.55, 751.04
2017.56, 751.039
2021.71, 750
2025.87, 748.959
2025.88, 748.958
2029.73, 748
2032.55, 747.298
2037.73, 746
2040.08, 745.405
2041.91, 744.8
2060.85, 738.545
2075.51, 733.686
2122.09, 718.246
2127.47, 716.441
2149.16, 709.179
2175.38, 700.392
2176.55, 700
2195.21, 693.791
2195.27, 693.772
2195.49, 693.776
2195.5, 693.776
2195.59, 693.778
2208.3, 694
2235.83, 694.482
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2276.51, 695.194
2295.76, 695.531
2313.04, 695.833
2322.59, 696
2366.91, 696.776
2387.58, 696.422
2475.13, 694.921
2521.93, 694.112
2580.01, 695.119
2599.02, 695.449
2655.66, 696.431
2676.93, 696.8
2698.12, 696.433
2756.78, 695.419
2775.37, 695.097
2824.98, 694.239
2831.93, 694.119
2870.81, 694.793
2896.34, 695.236
2908.97, 695.455
2965.96, 696.443
2986.93, 696.807
3005.86, 696.479
3026.7, 696.119
3084.07, 695.126
3141.93, 694.125
3160.86, 694.454
3218.92, 695.461
3276.16, 696.453
3296.93, 696.814
3315.7, 696.489
3373.9, 695.482
3431.21, 694.491
3451.93, 694.132
3472.59, 694.49
3501.92, 694.999
3532.41, 695.598
3555.9, 696.059
3592.57, 696.784
3608.3, 697.095
3613.84, 697.204
3660.7, 696.618
3690.91, 696.239
3711.25, 695.984
3731.91, 695.696
3736.97, 695.63
3774.17, 695.144
3778.84, 695.083
3829.52, 696.079
3847.89, 696.44
3856.62, 696.594
3891.54, 697.211
3937.75, 698.028
3943.28, 697.934
3967.87, 697.514
4028.8, 696.473
4092.79, 695.38
4147.28, 696.336
4168.34, 696.706
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4213.55, 697.499
4302.23, 727.041
4347.22, 741.988
4350.55, 743.096
4352.88, 743.177
4354.12, 743.273

Material Boundary

2041.9, 738.472
2041.91, 743.585
2041.91, 743.743
2041.91, 744.8
425.659, 739.946
435.798, 740.139
440.577, 740.139
447.422, 737.858
449.985, 737.003
453.422, 735.858
454.591, 735.468
456.865, 734.711
459.427, 733.858
461.976, 733.009
465.456, 731.85
465.458, 731.85
470.521, 730.164
477.448, 727.858
479.983, 727.014
483.458, 725.858
485.987, 725.016
489.466, 723.858
493.653, 722.465
495.477, 721.858
499.113, 720.647
507.488, 717.858
509.297, 717.255
513.496, 715.858
515.3, 715.257
519.504, 713.858
521.302, 713.259
525.512, 711.858
529.115, 710.665
537.702, 707.858
539.778, 707.159
543.543, 705.858
545.647, 705.157
549.551, 703.858
551.659, 703.156
555.559, 701.858
560.487, 700.217
567.567, 697.858
570.023, 697.04
573.575, 695.858
577.645, 694.503
579.583, 693.858
583.665, 692.499
583.665, 692.499
585.591, 691.858
594.504, 688.891
597.607, 687.858
599.524, 687.22
603.615, 685.858
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608.082, 684.371
609.646, 683.85
618.235, 683.85
628.13, 684.091
628.178, 684.092
700.517, 685.85
768.454, 687.503
835.532, 685.85
874.622, 685.85
885.02, 685.85
885.832, 685.85
914.495, 683.906
914.51, 683.906
916.779, 683.85
918.713, 683.802
920.674, 683.85
922.866, 683.908
931.367, 684.283
933.965, 684.774
944.296, 685.852
947.104, 686.704
951.924, 687.855
965.176, 691.463
966.683, 691.855
967.099, 691.971
971.652, 693.14
974.487, 693.776
974.873, 693.853
982.574, 695.544
984.171, 695.853
990.856, 697.286
993.882, 697.853
1011.99, 701.525
1013.65, 701.853
1014.51, 702.036
1029.05, 703.851
1036.5, 704.995
1049.44, 705.85
1054.52, 706.275
1060.93, 706.645
1067.29, 706.708
1069.81, 706.712
1084.54, 705.85
1094.28, 705.366
1105.88, 703.851
1109.29, 703.506
1114.6, 702.815
1116.78, 702.531
1119.83, 701.979
1120.42, 701.853
1128.56, 700.313
1130.66, 699.853
1136.57, 698.657
1140.32, 697.853
1147.12, 696.481
1150.07, 695.853
1152.31, 695.44
1158.71, 693.855
1164.44, 692.366
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Material Boundary

1180.86, 692.008
1199.19, 691.85
1219.92, 691.671
1247.58, 691.38
1274.37, 691.85
1354.83, 693.26
1380.25, 692.742
1449.64, 691.85
1461.71, 691.85
1495.01, 691.85
1500.47, 691.85
1516.31, 691.127
1637.27, 689.85
1692.85, 689.85
1719.06, 688.987
1781.17, 688.246
1807.13, 687.85
1816.05, 687.85
1826.74, 687.85
1846.44, 687.02
1850.04, 685.858
1854.98, 684.136
1855.83, 683.85
1856.55, 683.85
1858.87, 683.85
1862.03, 683.85
1866.66, 685.364
1867.48, 685.63
1868.16, 685.858
1868.45, 685.959
1874.49, 687.85
1874.5, 687.85
1875.84, 688.298
1880.52, 689.85
1880.56, 689.85
1881.9, 690.297
1886.58, 691.858
1891.28, 693.421
1892.59, 693.858
1893.82, 694.286
1893.87, 694.286
1898.59, 695.858
1899.82, 696.284
1899.86, 696.284
1904.59, 697.858
1905.81, 698.283
1905.86, 698.283
1910.59, 699.858
1911.81, 700.281
1911.86, 700.281
1916.59, 701.858
1917.8, 702.279
1917.85, 702.279
1922.59, 703.858
1923.8, 704.278
1923.85, 704.278
1928.59, 705.858
1929.79, 706.276
1929.84, 706.276
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1934.59, 707.858
1935.79, 708.275
1935.84, 708.275
1940.59, 709.858
1941.79, 710.273
1941.84, 710.273
1946.59, 711.858
1947.78, 712.272
1947.83, 712.272
1952.59, 713.858
1953.78, 714.27
1953.83, 714.27
1958.59, 715.858
1959.78, 716.269
1959.82, 716.269
1964.59, 717.858
1965.78, 718.267
1965.82, 718.267
1970.59, 719.858
1971.78, 720.266
1971.81, 720.266
1976.59, 721.858
1977.78, 722.264
1977.81, 722.264
1982.59, 723.858
1987.36, 725.447
1988.54, 725.85
1988.57, 725.85
1993.36, 727.448
1994.54, 727.85
1994.57, 727.85
1995.77, 728.26
1995.8, 728.26
2000.59, 729.858
2001.77, 730.258
2001.79, 730.258
2006.59, 731.858
2007.76, 732.256
2007.79, 732.256
2012.59, 733.858
2013.76, 734.255
2013.79, 734.255
2018.59, 735.858
2019.75, 736.253
2019.78, 736.253
2024.59, 737.858
2025.75, 738.252
2025.78, 738.252
2030.6, 739.858
2031.77, 740.258
2036.57, 741.858
2041.91, 743.585
2059.95, 737.591
2072.84, 733.29
2127.43, 715.114
2173.33, 699.858
2195, 692.649
2195.09, 692.619
2195.24, 692.621
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2195.59, 692.628
2366.91, 695.626
2388.56, 695.255
2447.68, 694.242
2475.12, 693.771
2503.22, 693.285
2521.93, 692.962
2580.02, 693.969
2600.94, 694.332
2620.04, 694.663
2676.93, 695.65
2698.12, 695.283
2754.86, 694.302
2812.83, 693.299
2824.98, 693.089
2831.93, 692.969
2851.01, 693.299
2908.98, 694.305
2965.96, 695.293
2986.93, 695.657
3007.83, 695.295
3064.91, 694.308
3122.94, 693.304
3141.93, 692.975
3160.86, 693.304
3218.93, 694.311
3276.17, 695.303
3296.93, 695.663
3317.62, 695.306
3374.97, 694.314
3433.1, 693.308
3451.93, 692.982
3470.71, 693.308
3501.92, 693.849
3529.72, 694.395
3555.9, 694.909
3593.09, 695.644
3608.3, 695.945
3613.84, 696.054
3660.7, 695.468
3690.86, 695.09
3711.25, 694.834
3731.91, 694.546
3737.39, 694.474
3756.25, 694.228
3778.84, 693.933
3829.53, 694.929
3847.89, 695.29
3856.62, 695.444
3876.56, 695.797
3891.57, 696.062
3937.75, 696.878
3943.28, 696.784
3967.86, 696.365
4028.78, 695.324
4075.88, 694.519
4092.79, 694.23
4147.28, 695.186
4168.47, 695.558
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4213.74, 696.352
4287.8, 721.022
4347.26, 740.829
4354.15, 743.122
4363.81, 742.905
4368.61, 742.832
440.602, 740.289
443.602, 740.289
447.47, 739
450.033, 738.146
453.47, 737
454.639, 736.61
456.913, 735.853
459.474, 735
462.023, 734.151
465.481, 733
465.482, 733
470.568, 731.307
477.496, 729
480.031, 728.156
483.505, 727
486.035, 726.158
489.513, 725
493.701, 723.607
495.524, 723
499.16, 721.79
507.535, 719
509.344, 718.398
513.543, 717
515.347, 716.4
519.551, 715
521.35, 714.401
525.559, 713
529.162, 711.807
537.749, 709
539.827, 708.301
543.591, 707
545.694, 706.3
549.599, 705
551.706, 704.298
555.606, 703
560.534, 701.359
567.615, 699
570.071, 698.182
573.623, 697
577.692, 695.645
579.631, 695
583.706, 693.643
583.706, 693.643
585.639, 693
594.551, 690.033
597.655, 689
599.571, 688.362
603.662, 687
608.129, 685.513
609.67, 685
618.233, 685
628.127, 685.241
628.175, 685.242
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Material Boundary

700.514, 687
768.454, 688.654
835.534, 687
874.622, 687
885.02, 687
885.837, 687
914.501, 685.056
914.512, 685.056
916.783, 685
918.713, 684.952
920.67, 685
922.861, 685.058
931.35, 685.433
933.943, 685.923
944.266, 687
947.065, 687.849
951.886, 689
965.137, 692.608
966.644, 693
967.06, 693.116
971.617, 694.286
974.456, 694.923
974.842, 695
982.543, 696.691
984.141, 697
990.827, 698.433
993.853, 699
1011.96, 702.672
1013.62, 703
1014.48, 703.184
1029.03, 705
1036.48, 706.144
1049.43, 707
1054.51, 707.425
1060.93, 707.795
1067.29, 707.858
1069.81, 707.862
1084.55, 707
1094.3, 706.515
1105.9, 705
1109.31, 704.655
1114.62, 703.964
1116.8, 703.68
1119.86, 703.126
1120.45, 703
1128.59, 701.46
1130.69, 701
1136.6, 699.804
1140.35, 699
1147.15, 697.628
1150.1, 697
1152.34, 696.587
1158.74, 695
1164.46, 693.516
1180.87, 693.158
1199.19, 693
1219.93, 692.821
1247.58, 692.53
1274.37, 693
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1354.83, 694.411
1380.25, 693.892
1449.64, 693
1461.71, 693
1495.01, 693
1500.48, 693
1516.31, 692.277
1637.28, 691
1692.86, 691
1719.06, 690.137
1781.17, 689.396
1807.13, 689
1816.05, 689
1826.74, 689
1846.47, 688.169
1868.81, 687.228
1874.47, 689
1874.47, 689
1875.79, 689.44
1880.49, 691
1880.54, 691
1881.86, 691.439
1886.54, 693
1891.23, 694.563
1892.54, 695
1893.8, 695.436
1893.84, 695.436
1898.54, 697
1899.79, 697.434
1899.84, 697.434
1904.54, 699
1905.79, 699.433
1905.84, 699.433
1910.54, 701
1911.78, 701.431
1911.83, 701.431
1916.54, 703
1917.78, 703.43
1917.83, 703.429
1922.54, 705
1923.77, 705.428
1923.82, 705.428
1928.54, 707
1929.77, 707.426
1929.82, 707.426
1934.54, 709
1935.76, 709.425
1935.82, 709.425
1940.54, 711
1941.76, 711.423
1941.81, 711.423
1946.54, 713
1947.76, 713.422
1947.81, 713.422
1952.54, 715
1953.76, 715.42
1953.8, 715.42
1958.54, 717
1959.76, 717.419
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1959.8, 717.419
1964.54, 719
1965.76, 719.417
1965.79, 719.417
1970.54, 721
1971.76, 721.416
1971.79, 721.416
1976.54, 723
1977.76, 723.414
1977.79, 723.414
1982.54, 725
1987.31, 726.589
1988.52, 727
1988.54, 727
1993.32, 728.59
1994.52, 729
1994.54, 729
1995.75, 729.41
1995.77, 729.41
2000.55, 731
2001.74, 731.408
2001.77, 731.408
2006.55, 733
2007.74, 733.406
2007.77, 733.406
2012.55, 735
2013.73, 735.405
2013.76, 735.405
2018.55, 737
2019.73, 737.403
2019.76, 737.403
2024.55, 739
2025.72, 739.402
2025.75, 739.402
2030.55, 741
2031.73, 741.4
2036.53, 743
2041.91, 744.8
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1457.67, 891
1495.01, 891
1616.33, 891
1858.87, 891
2127.47, 891
2141.81, 891
2181.65, 891
2195.59, 891
2234.57, 891
2475.13, 891
2486.56, 891
2956.54, 891
3093.33, 890.755
3324.02, 890.343
3501.89, 889.208
3555.79, 889
3608.11, 887.004
3660.51, 885.004
3710.91, 883.01
3711.85, 882.919
3731.43, 881.023
3735.61, 880.625
3741.94, 880.022
3742.25, 879.993
3742.58, 879.961
3752.81, 878.988
3762.96, 878.022
3773.92, 876.98
3783.98, 876.022
3795.35, 874.94
3804.99, 874.022
3816.83, 872.896
3826.02, 872.022
3838.05, 870.897
3847.04, 870.057
3861.26, 866.502
3886.68, 860.149
3906.63, 855.161
3926.68, 850.149
3942.07, 846.303
4033.69, 823.397
4146.07, 795.303
4306.68, 755.149
4332.29, 748.731
4346, 745.303
4352.73, 743.621
4354.12, 743.273
426.87, 740.119
442.157, 743.94
449.793, 745.849
450.157, 745.94
450.483, 746.022
454.153, 746.94
458.147, 747.94
461.473, 748.773
466.139, 749.94
473.455, 751.767
474.149, 751.941
474.848, 752.114
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482.148, 753.94
486.653, 755.067
490.114, 755.94
493.637, 756.814
498.139, 757.94
501.644, 758.823
506.113, 759.94
513.419, 761.762
514.14, 761.94
514.848, 762.119
522.12, 763.94
525.743, 764.846
530.121, 765.94
538.115, 767.936
538.372, 768
538.376, 768
546.137, 769.94
553.397, 771.755
554.133, 771.94
554.87, 772.124
562.119, 773.94
566.015, 774.914
570.12, 775.94
574.042, 776.921
578.12, 777.94
582.069, 778.927
586.121, 779.94
593.377, 781.753
594.14, 781.941
594.889, 782.13
602.147, 783.941
606.193, 784.952
610.147, 785.94
614.23, 786.961
618.147, 787.94
622.259, 788.971
626.137, 789.94
633.346, 791.743
634.137, 791.94
634.937, 792.14
642.137, 793.94
645.894, 794.88
650.148, 795.941
654.413, 797.007
658.147, 797.94
662.44, 799.016
666.137, 799.94
673.312, 801.732
674.148, 801.941
674.99, 802.151
674.997, 802.153
682.148, 803.94
685.634, 804.812
690.148, 805.94
693.601, 806.804
698.148, 807.94
702.721, 809.084
706.148, 809.94
713.263, 811.719
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713.271, 811.721
714.148, 811.94
715.036, 812.162
715.044, 812.164
722.148, 813.94
726.812, 815.109
730.137, 815.94
734.845, 817.117
738.137, 817.94
742.878, 819.125
746.137, 819.94
753.204, 821.707
753.211, 821.709
754.137, 821.94
755.071, 822.174
755.079, 822.176
762.137, 823.94
766.923, 825.137
770.137, 825.94
777.722, 827.837
777.725, 827.837
778.137, 827.94
778.797, 828.105
786.137, 829.94
793.153, 831.694
793.161, 831.696
794.137, 831.94
795.126, 832.187
802.137, 833.94
808.474, 835.525
810.137, 835.94
811.847, 836.368
818.137, 837.94
819.879, 838.376
826.137, 839.94
833.077, 841.675
834.137, 841.94
835.239, 842.216
842.137, 843.94
849.204, 845.707
850.137, 845.94
851.109, 846.183
858.137, 847.94
859.153, 848.194
866.137, 849.94
867.198, 850.205
874.137, 851.94
881.031, 853.664
882.137, 853.94
883.293, 854.229
884.182, 854.452
890.137, 855.94
895.898, 857.381
898.137, 857.94
904.884, 859.627
906.137, 859.94
912.782, 861.602
914.137, 861.94
915.557, 862.295
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922.137, 863.94
923.565, 864.297
930.137, 865.94
936.197, 867.455
938.137, 867.94
944.598, 869.556
945.218, 869.71
945.978, 869.9
946.137, 869.94
948.322, 870.486
949.797, 870.855
950.928, 871.138
951.605, 871.307
954.137, 871.94
958.68, 873.076
960.273, 873.474
962.137, 873.94
964.95, 874.643
970.137, 875.94
973.979, 876.901
978.137, 877.94
982.81, 879.109
986.137, 879.94
987.237, 880.215
989.094, 880.68
989.211, 880.709
990.456, 881.02
994.137, 881.94
999.063, 883.172
999.18, 883.201
1001.04, 883.665
1002.14, 883.94
1002.26, 883.971
1002.58, 884.05
1002.6, 884.057
1002.97, 884.148
1010.14, 885.94
1016.36, 887.497
1018.14, 887.94
1024.43, 889.513
1026.14, 889.94
1031.96, 891.396
1031.97, 891.399
1034.14, 891.94
1036.46, 892.522
1036.48, 892.525
1042.14, 893.94
1043.71, 894.333
1050.14, 895.94
1051.64, 896.316
1058.14, 897.94
1064.77, 899.599
1066.14, 899.94
1071.47, 901.274
1071.49, 901.277
1074.14, 901.94
1077.03, 902.663
1077.04, 902.666
1082.14, 903.94
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1088.99, 905.655
1090.14, 905.94
1097.07, 907.674
1098.14, 907.94
1105.15, 909.693
1106.14, 909.94
1110.74, 911.092
1110.76, 911.095
1114.28, 911.976
1131.82, 913.729
1134.42, 913.99
1142.14, 914.761
1154.42, 915.99
1162.14, 916.761
1174.42, 917.99
1192.55, 919.803
1194.42, 919.99
1197.67, 920.315
1201.24, 920.626
1212.17, 921.569
1219.87, 922
1223.74, 922
1239.2, 922
1244.03, 922
1247.67, 922
1263.85, 920.661
1271.47, 919.993
1275.9, 919.64
1278.62, 919.472
1298.9, 917.994
1308.25, 917.25
1313.96, 916.898
1326.36, 915.994
1340.59, 914.861
1349.3, 914.323
1353.81, 913.994
1372.94, 912.471
1380.52, 911.987
1386.1, 910.794
1389.4, 909.977
1389.4, 909.977
1389.54, 909.941
1389.58, 909.932
1397.61, 907.941
1397.74, 907.91
1405.68, 905.941
1405.89, 905.889
1413.75, 903.941
1414.75, 903.696
1414.75, 903.695
1421.83, 901.941
1428.43, 900.306
1428.43, 900.305
1429.9, 899.941
1430.35, 899.828
1437.97, 897.941
1438.5, 897.809
1446.04, 895.941
1446.65, 895.791
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1454.11, 893.941
1456.13, 893.442
1456.13, 893.441
1457.91, 893
1495.01, 893
1616.33, 893
1858.87, 893
2127.47, 893
2141.81, 893
2181.65, 893
2195.59, 893
2234.57, 893
2475.13, 893
2486.56, 893
2956.54, 893
3093.33, 892.755
3324.03, 892.343
3501.9, 891.208
3555.83, 891
3608.19, 889.002
3660.59, 887.002
3711.05, 885.006
3712.04, 884.91
3731.62, 883.014
3735.8, 882.616
3742.13, 882.013
3742.44, 881.984
3742.77, 881.952
3753, 880.979
3763.15, 880.013
3774.11, 878.971
3784.17, 878.013
3795.54, 876.931
3805.18, 876.013
3817.02, 874.887
3826.2, 874.013
3838.24, 872.889
3847.38, 872.034
3861.75, 868.443
3887.16, 862.09
3907.12, 857.102
3927.17, 852.09
3942.55, 848.243
4034.18, 825.338
4146.55, 797.243
4307.17, 757.09
4332.78, 750.671
4346.49, 747.243
4353.22, 745.561
4353.3, 745.541
4360.73, 743.124
426.201, 740.106
442.121, 744.086
449.756, 745.995
450.121, 746.086
450.446, 746.167
454.117, 747.086
458.111, 748.086
461.436, 748.919
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466.102, 750.086
473.419, 751.912
474.113, 752.086
474.811, 752.26
482.112, 754.086
486.617, 755.213
490.077, 756.086
493.601, 756.959
498.102, 758.085
501.607, 758.968
506.077, 760.086
513.383, 761.907
514.104, 762.086
514.812, 762.264
522.084, 764.086
525.707, 764.991
530.085, 766.086
538.079, 768.081
538.353, 768.15
538.357, 768.15
546.101, 770.086
553.36, 771.901
554.096, 772.086
554.833, 772.27
562.083, 774.086
565.979, 775.06
570.084, 776.086
574.006, 777.066
578.084, 778.086
582.033, 779.073
586.085, 780.086
593.341, 781.898
594.104, 782.086
594.853, 782.275
602.111, 784.086
606.157, 785.097
610.11, 786.086
614.194, 787.107
618.11, 788.086
622.223, 789.116
626.101, 790.086
633.31, 791.888
634.101, 792.086
634.901, 792.286
642.101, 794.086
645.858, 795.025
650.112, 796.086
654.377, 797.152
658.111, 798.086
662.404, 799.162
666.101, 800.086
673.276, 801.878
674.112, 802.086
674.953, 802.296
674.961, 802.298
682.111, 804.086
685.598, 804.957
690.111, 806.086
693.564, 806.949
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698.111, 808.086
702.685, 809.229
706.111, 810.086
713.227, 811.865
713.234, 811.867
714.111, 812.086
714.999, 812.308
715.007, 812.31
722.112, 814.086
726.775, 815.254
730.101, 816.086
734.809, 817.263
738.101, 818.086
742.842, 819.271
746.101, 820.086
753.167, 821.852
753.175, 821.854
754.101, 822.086
755.035, 822.319
755.043, 822.321
762.101, 824.086
766.886, 825.282
770.101, 826.086
777.704, 827.987
777.707, 827.987
778.101, 828.086
778.761, 828.251
786.101, 830.086
793.117, 831.84
793.125, 831.842
794.101, 832.086
795.089, 832.333
802.101, 834.086
808.438, 835.67
810.101, 836.086
811.81, 836.513
818.101, 838.086
819.843, 838.521
826.101, 840.086
833.041, 841.821
834.101, 842.086
835.202, 842.361
842.101, 844.086
849.167, 845.852
850.101, 846.086
851.073, 846.329
858.101, 848.086
859.116, 848.34
866.101, 850.086
867.161, 850.351
874.101, 852.086
880.995, 853.809
882.101, 854.086
883.256, 854.375
884.146, 854.597
890.101, 856.086
895.862, 857.526
898.101, 858.086
904.848, 859.773
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906.101, 860.086
912.746, 861.747
914.101, 862.086
915.521, 862.441
922.101, 864.086
923.528, 864.443
930.101, 866.086
936.16, 867.601
938.101, 868.086
944.562, 869.701
945.181, 869.856
945.941, 870.046
946.101, 870.086
948.285, 870.632
949.761, 871.001
950.891, 871.283
951.569, 871.453
954.101, 872.086
958.644, 873.222
960.237, 873.62
962.101, 874.086
964.913, 874.789
970.101, 876.086
973.942, 877.046
978.101, 878.086
982.774, 879.254
986.101, 880.086
987.201, 880.361
989.058, 880.825
989.174, 880.854
990.419, 881.165
994.101, 882.086
999.027, 883.317
999.144, 883.347
1001, 883.811
1002.1, 884.086
1002.22, 884.117
1002.54, 884.195
1002.57, 884.202
1002.93, 884.294
1010.1, 886.086
1016.33, 887.642
1018.1, 888.086
1024.39, 889.659
1026.1, 890.086
1031.92, 891.541
1031.94, 891.544
1034.1, 892.086
1036.43, 892.667
1036.44, 892.671
1042.1, 894.086
1043.67, 894.478
1050.1, 896.086
1051.6, 896.461
1058.1, 898.086
1064.74, 899.745
1066.1, 900.086
1071.43, 901.419
1071.45, 901.423
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1074.1, 902.086
1076.99, 902.808
1077.01, 902.812
1082.1, 904.086
1088.96, 905.8
1090.1, 906.086
1097.03, 907.819
1098.1, 908.086
1105.11, 909.839
1106.1, 910.086
1110.71, 911.237
1110.72, 911.241
1114.25, 912.124
1131.8, 913.879
1134.41, 914.139
1142.12, 914.911
1154.41, 916.139
1162.12, 916.911
1174.41, 918.139
1192.53, 919.952
1194.41, 920.139
1197.66, 920.465
1201.22, 920.776
1212.16, 921.718
1219.87, 922.15
1223.74, 922.15
1239.2, 922.15
1244.03, 922.15
1247.67, 922.15
1263.87, 920.811
1271.48, 920.143
1275.91, 919.79
1278.63, 919.622
1298.92, 918.144
1308.26, 917.4
1313.97, 917.047
1326.37, 916.144
1340.6, 915.011
1349.31, 914.473
1353.82, 914.144
1372.95, 912.621
1380.54, 912.136
1386.13, 910.94
1389.43, 910.122
1389.43, 910.122
1389.57, 910.087
1389.61, 910.077
1397.65, 908.087
1397.77, 908.056
1405.72, 906.087
1405.93, 906.034
1413.79, 904.087
1414.78, 903.841
1414.79, 903.84
1421.86, 902.087
1428.46, 900.451
1428.47, 900.45
1429.93, 900.087
1430.39, 899.974
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1438.01, 898.087
1438.54, 897.955
1446.08, 896.087
1446.69, 895.936
1454.15, 894.087
1456.17, 893.588
1456.17, 893.587
1457.93, 893.15
1495.01, 893.15
1616.33, 893.15
1858.87, 893.15
2127.47, 893.15
2141.81, 893.15
2181.65, 893.15
2195.59, 893.15
2234.57, 893.15
2475.13, 893.15
2486.56, 893.15
2956.54, 893.15
3093.33, 892.905
3324.03, 892.493
3501.9, 891.358
3555.84, 891.15
3608.19, 889.152
3660.59, 887.152
3711.06, 885.155
3712.05, 885.059
3731.64, 883.163
3735.81, 882.765
3742.15, 882.163
3742.45, 882.134
3742.79, 882.102
3753.01, 881.129
3763.16, 880.163
3774.12, 879.12
3784.18, 878.163
3795.56, 877.08
3805.2, 876.163
3817.03, 875.037
3826.22, 874.163
3838.25, 873.038
3847.41, 872.183
3861.79, 868.588
3887.2, 862.235
3907.15, 857.247
3927.2, 852.235
3942.59, 848.389
4034.21, 825.483
4146.59, 797.389
4307.21, 757.235
4332.82, 750.816
4346.52, 747.389
4353.25, 745.706
4353.34, 745.686
4361.26, 743.112

Material Boundary
4447.57, 739.873
4456.92, 738
4461.97, 736.994
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4486.94, 732
4491.68, 731.051
4496.94, 730
4498.1, 729.768
4499.44, 729.5
4500.79, 729.23
4501.94, 729
4504.67, 728.454
4506.94, 728

Scenario-based Entities

Type Coordinates (x,y) Seismic
-9e-16, 723.896
0.809461, 723.908
1.15168, 723.913
1.45658, 723.917
1.93345, 723.924
4.30816, 723.96
12.6281, 724.084
24.2881, 724.257
113.381, 725.584
150.125, 726.131
251.754, 727.644
262.684, 727.807
264.857, 727.839
267.412, 727.877
267.74, 727.882
267.83, 727.883
268.093, 727.885
268.368, 727.882
269.061, 727.877
272.624, 727.847
281.529, 727.773
284.508, 727.748
284.959, 727.743
286.557, 727.708
289.734, 727.637
295.936, 727.498
301.316, 727.378
309.904, 727.186
313.768, 727.1
314.73, 727
317.794, 727
322.428, 727
327.892, 727
334.438, 727
352.838, 735.003
356.385, 735.013
366.425, 735.2
372.719, 735.318
379.181, 735.415
391.383, 735.573
399.078, 735.005
407.323, 734.789
412.029, 734.347
439.628, 735.289
488.131, 719.138
522.779, 707.602

Wadsworth Till

Assigned to:
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608.698, 679
618.307, 679
629.067, 679.262
642.777, 679.595
647.559, 679.711
660.405, 680.023
675.999, 680.402
689.108, 680.721
700.659, 681.002
711.292, 681.261
721.531, 681.51
724.458, 681.581
731.21, 681.745
742.989, 682.032
746.542, 682.118
760.228, 682.452
768.453, 682.652
775.361, 682.481
785.608, 682.229
792.858, 682.05
834.445, 681.025
836.108, 681
839.229, 681
842.442, 681
846.403, 681
851.249, 681
853.768, 681
858.565, 681
861.768, 681
864.838, 681
868.722, 681
876.123, 681
879.684, 681
882.824, 681
885.634, 681
888.824, 680.784
905.654, 679.642
913.684, 679.098
914.27, 679.058
916.598, 679.003
918.712, 678.951
920.654, 678.998
921.208, 679.012
921.899, 679.03
923.072, 679.061
924.878, 679.141
925.393, 679.164
926.99, 679.234
928.274, 679.291
929.213, 679.332
930.561, 679.392
932.042, 679.457
934.813, 679.981
940.841, 680.61
945.459, 681.092
948.634, 682.055
953.372, 683.186
964.682, 686.266
968.611, 687.32
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Water Table

970.51, 687.807
973.537, 688.568
983.137, 690.678
992.201, 692.586
995.001, 693.111
1005.88, 695.316
1015.48, 697.262
1026.16, 698.595
1029.95, 699.071
1037.13, 700.174
1049.53, 700.993
1053.89, 701.352
1060.67, 701.77
1068.84, 701.86
1069.64, 701.862
1072.74, 701.68
1077.4, 701.408
1085.39, 700.951
1093.76, 700.535
1103.93, 699.206
1105.21, 699.039
1108.51, 698.705
1108.62, 698.694
1115.88, 697.749
1119.27, 697.117
1126.35, 695.778
1134.85, 694.035
1143.12, 692.32
1144.75, 691.993
1145.42, 691.857
1146.43, 691.649
1147.98, 691.316
1148.3, 691.248
1149.18, 691.068
1151.08, 690.719
1156.36, 689.409
1157.27, 689.184
1163.63, 687.532
1180.77, 687.159
1199.14, 687
1219.87, 686.821
1247.6, 686.53
1274.47, 687.001
1354.82, 688.409
1380.15, 687.893
1449.6, 687
1461.71, 687
1495.01, 687
1500.34, 687
1516.14, 686.278
1637.24, 685
1692.76, 685
1718.93, 684.138
1781.09, 683.397
1807.08, 683
1816.05, 683
1826.62, 683
1845.4, 682.209
1854.88, 679
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1862.97, 679
1893.13, 688.871
1989.22, 720.9
2041.9, 738.472
2194.18, 687.752
2229.99, 688.38
2366.91, 690.776
2388.53, 690.405
2447.68, 689.392
2475.13, 688.921
2503.25, 688.435
2521.93, 688.112
2580.04, 689.12
2600.94, 689.482
2620.01, 689.813
2676.93, 690.8
2698.09, 690.434
2754.87, 689.452
2812.87, 688.448
2824.98, 688.239
2831.93, 688.119
2850.97, 688.449
2908.97, 689.455
2965.99, 690.443
2986.93, 690.807
3007.8, 690.446
3064.92, 689.458
3122.98, 688.453
3141.93, 688.125
3160.82, 688.453
3218.92, 689.461
3276.19, 690.454
3296.93, 690.814
3317.6, 690.456
3374.97, 689.464
3433.13, 688.457
3451.93, 688.132
3470.67, 688.457
3501.92, 688.999
3529.71, 689.545
3555.9, 690.059
3593.11, 690.795
3608.3, 691.095
3613.84, 691.204
3660.7, 690.618
3690.85, 690.24
3711.25, 689.984
3731.91, 689.696
3737.4, 689.624
3756.29, 689.378
3778.84, 689.083
3829.56, 690.08
3847.89, 690.44
3856.6, 690.594
3876.52, 690.946
3891.68, 691.214
3937.75, 692.028
3943.28, 691.934
3967.79, 691.516
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4028.7, 690.475
4075.88, 689.669
4092.79, 689.38
4147.28, 690.336
4166.21, 690.668
4214.57, 691.517
4293.87, 717.935
4347.22, 735.704
4355, 738.297
4369.59, 738.142
4375.46, 736.173
4379.34, 734.899
4386.69, 734.881
4390.98, 734.901
4397.07, 736.947
4400, 737.917
4410.58, 738.104
4428.73, 738.546
4441.57, 741.074
4791.53, 741.074
4796.96, 737.054
5009.05, 737.054

-9e-16, 723.896
0.809461, 723.908
1.15168, 723.913
1.45658, 723.917
1.93345, 723.924
4.30816, 723.96
12.6281, 724.084
24.2881, 724.257
113.381, 725.584
150.125, 726.131
251.754, 727.644
262.684, 727.807
264.857, 727.839
267.412, 727.877
267.74, 727.882
267.83, 727.883
268.093, 727.885
268.368, 727.882
269.061, 727.877
272.624, 727.847
281.529, 727.773
284.508, 727.748
284.959, 727.743
286.557, 727.708
289.734, 727.637
295.936, 727.498
301.316, 727.378
309.904, 727.186
313.768, 727.1
314.73, 727
317.794, 727
322.428, 727
327.892, 727
334.438, 727
352.838, 735.003
356.385, 735.013
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366.425, 735.2
372.719, 735.318
379.181, 735.415
391.383, 735.573
399.078, 735.005
407.323, 734.789
412.029, 734.347
439.628, 735.289
488.131, 719.138
522.779, 707.602
608.698, 679
618.307, 679
629.067, 679.262
642.777, 679.595
647.559, 679.711
660.405, 680.023
675.999, 680.402
689.108, 680.721
700.659, 681.002
711.292, 681.261
721.531, 681.51
724.458, 681.581
731.21, 681.745
742.989, 682.032
746.542, 682.118
760.228, 682.452
768.453, 682.652
775.361, 682.481
785.608, 682.229
792.858, 682.05
834.445, 681.025
836.108, 681
839.229, 681
842.442, 681
846.403, 681
851.249, 681
853.768, 681
858.565, 681
861.768, 681
864.838, 681
868.722, 681
876.123, 681
879.684, 681
882.824, 681
885.634, 681
888.824, 680.784
905.654, 679.642
913.684, 679.098
914.27, 679.058
916.598, 679.003
918.712, 678.951
920.654, 678.998
921.208, 679.012
921.899, 679.03
923.072, 679.061
924.878, 679.141
925.393, 679.164
926.99, 679.234
928.274, 679.291
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Drawdown Line

929.213, 679.332
930.561, 679.392
932.042, 679.457
934.813, 679.981
940.841, 680.61
945.459, 681.092
948.634, 682.055
953.372, 683.186
964.682, 686.266
968.611, 687.32
970.51, 687.807
973.537, 688.568
983.137, 690.678
992.201, 692.586
995.001, 693.111
1005.88, 695.316
1015.48, 697.262
1026.16, 698.595
1029.95, 699.071
1037.13, 700.174
1049.53, 700.993
1053.89, 701.352
1060.67, 701.77
1068.84, 701.86
1069.64, 701.862
1072.74, 701.68
1077.4, 701.408
1085.39, 700.951
1093.76, 700.535
1103.93, 699.206
1105.21, 699.039
1108.51, 698.705
1108.62, 698.694
1115.88, 697.749
1119.27, 697.117
1126.35, 695.778
1134.85, 694.035
1143.12, 692.32
1144.75, 691.993
1145.42, 691.857
1146.43, 691.649
1147.98, 691.316
1148.3, 691.248
1149.18, 691.068
1151.08, 690.719
1156.36, 689.409
1157.27, 689.184
1163.63, 687.532
1180.77, 687.159
1199.14, 687
1219.87, 686.821
1247.6, 686.53
1274.47, 687.001
1354.82, 688.409
1380.15, 687.893
1449.6, 687
1461.71, 687
1495.01, 687
1500.34, 687
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Drawdown Line
1516.14, 686.278
1637.24, 685
1692.76, 685
1718.93, 684.138
1781.09, 683.397
1807.08, 683
1816.05, 683
1826.62, 683
1845.4, 682.209
1854.88, 679
1862.97, 679
1893.13, 688.871
1989.22, 720.9
2041.9, 738.472
2194.18, 687.752
2229.99, 688.38
2366.91, 690.776
2388.53, 690.405
2447.68, 689.392
2475.13, 688.921
2503.25, 688.435
2521.93, 688.112
2580.04, 689.12
2600.94, 689.482
2620.01, 689.813
2676.93, 690.8
2698.09, 690.434
2754.87, 689.452
2812.87, 688.448
2824.98, 688.239
2831.93, 688.119
2850.97, 688.449
2908.97, 689.455
2965.99, 690.443
2986.93, 690.807
3007.8, 690.446
3064.92, 689.458
3122.98, 688.453
3141.93, 688.125
3160.82, 688.453
3218.92, 689.461
3276.19, 690.454
3296.93, 690.814
3317.6, 690.456
3374.97, 689.464
3433.13, 688.457
3451.93, 688.132
3470.67, 688.457
3501.92, 688.999
3529.71, 689.545
3555.9, 690.059
3593.11, 690.795
3608.3, 691.095
3613.84, 691.204
3660.7, 690.618
3690.85, 690.24
3711.25, 689.984
3731.91, 689.696
3737.4, 689.624
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3756.29, 689.378
3778.84, 689.083
3829.56, 690.08
3847.89, 690.44
3856.6, 690.594
3876.52, 690.946
3891.68, 691.214
3937.75, 692.028
3943.28, 691.934
3967.79, 691.516
4028.7, 690.475
4075.88, 689.669
4092.79, 689.38
4147.28, 690.336
4166.21, 690.668
4214.57, 691.517
4293.87, 717.935
4347.22, 735.704
4355, 738.297
4369.59, 738.142
4375.46, 736.173
4379.34, 734.899
4386.69, 734.881
4390.98, 734.901
4397.07, 736.947
4400, 737.917
4410.58, 738.104
4428.73, 738.546
4430.97, 738.097
4441.29, 736.032
4446.59, 734.97
4455.94, 733.097
4460.99, 732.09
4463.46, 731.597
4465.14, 731.261
4465.96, 731.097
4472.68, 729.754
4475.95, 729.1
4478.43, 728.588
4481.38, 728
4481.45, 728
4483.36, 727.618
4485.96, 727.097
4490.7, 726.149
4495.96, 725.097
4497.12, 724.865
4498.46, 724.597
4499.81, 724.327
4500.96, 724.097
4503.69, 723.551
4505.51, 723.187
4506.46, 722.809
4508.48, 722
4513.9, 722
4516.95, 722
4519.28, 721.534
4521.95, 721
4656.84, 721
4685.73, 721
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4711.04, 721
4713.3, 721.452
4716.04, 722
4718.38, 722
4724.51, 722
4726.29, 722.711
4727.48, 723.187
4728.79, 723.45
4732.03, 724.097
4732.91, 724.274
4734.53, 724.597
4735.41, 724.773
4737.03, 725.097
4740.55, 725.801
4747.03, 727.097
4748.79, 727.448
4752.03, 728.097
4753.78, 728.448
4757.03, 729.097
4760.53, 729.797
4763.5, 730.39
4767.03, 731.097
4767.91, 731.272
4769.54, 731.598
4771.42, 731.978
4774.43, 732.582
4776.5, 733
4776.53, 733
4784.64, 734.61
4786.11, 734.902
4786.67, 735.014
4787.93, 735.263
4795.37, 736.738
4795.62, 736.787
4796.96, 737.054
5009.05, 737.054
435.797, 740.289
443.602, 740.289
447.47, 739
450.033, 738.146
453.47, 737
454.639, 736.61
456.913, 735.853
459.474, 735
462.023, 734.151
465.481, 733
465.482, 733
470.568, 731.307
477.496, 729
480.031, 728.156
483.505, 727
486.035, 726.158
489.513, 725
493.701, 723.607
495.524, 723
499.16, 721.79
507.535, 719
509.344, 718.398
513.543, 717

Low Permeable 
Earth Liner

Bottom Liner 
Critical 
Interface - 
Base and 
Sideslopes

LCS Granular 
Drainage Layer

Assigned to:
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515.347, 716.4
519.551, 715
521.35, 714.401
525.559, 713
529.162, 711.807
537.749, 709
539.827, 708.301
543.591, 707
545.694, 706.3
549.599, 705
551.706, 704.298
555.606, 703
560.534, 701.359
567.615, 699
570.071, 698.182
573.623, 697
577.692, 695.645
579.631, 695
583.706, 693.643
583.706, 693.643
585.639, 693
594.551, 690.033
597.655, 689
599.571, 688.362
603.662, 687
608.129, 685.513
609.67, 685
618.233, 685
628.127, 685.241
628.175, 685.242
700.514, 687
768.454, 688.654
835.534, 687
874.622, 687
885.02, 687
885.837, 687
914.501, 685.056
914.512, 685.056
916.783, 685
918.713, 684.952
920.67, 685
922.861, 685.058
931.35, 685.433
933.943, 685.923
944.266, 687
947.065, 687.849
951.886, 689
965.137, 692.608
966.644, 693
967.06, 693.116
971.617, 694.286
974.456, 694.923
974.842, 695
982.543, 696.691
984.141, 697
990.827, 698.433
993.853, 699
1011.96, 702.672
1013.62, 703
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1014.48, 703.184
1029.03, 705
1036.48, 706.144
1049.43, 707
1054.51, 707.425
1060.93, 707.795
1067.29, 707.858
1069.81, 707.862
1084.55, 707
1094.3, 706.515
1105.9, 705
1109.31, 704.655
1114.62, 703.964
1116.8, 703.68
1119.86, 703.126
1120.45, 703
1128.59, 701.46
1130.69, 701
1136.6, 699.804
1140.35, 699
1147.15, 697.628
1150.1, 697
1152.34, 696.587
1158.74, 695
1164.46, 693.516
1180.87, 693.158
1199.19, 693
1219.93, 692.821
1247.58, 692.53
1274.37, 693
1354.83, 694.411
1380.25, 693.892
1449.64, 693
1461.71, 693
1495.01, 693
1500.48, 693
1516.31, 692.277
1637.28, 691
1692.86, 691
1719.06, 690.137
1781.17, 689.396
1807.13, 689
1816.05, 689
1826.74, 689
1846.47, 688.169
1846.65, 688.162
1850.41, 686.948
1855.35, 685.225
1856.02, 685
1856.55, 685
1858.87, 685
1861.85, 685
1868.81, 687.228
1874.47, 689
1874.47, 689
1875.79, 689.44
1880.49, 691
1880.54, 691
1881.86, 691.439
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Piezoline

1886.54, 693
1891.23, 694.563
1892.54, 695
1893.8, 695.436
1893.84, 695.436
1898.54, 697
1899.79, 697.434
1899.84, 697.434
1904.54, 699
1905.79, 699.433
1905.84, 699.433
1910.54, 701
1911.78, 701.431
1911.83, 701.431
1916.54, 703
1917.78, 703.43
1917.83, 703.429
1922.54, 705
1923.77, 705.428
1923.82, 705.428
1928.54, 707
1929.77, 707.426
1929.82, 707.426
1934.54, 709
1935.76, 709.425
1935.82, 709.425
1940.54, 711
1941.76, 711.423
1941.81, 711.423
1946.54, 713
1947.76, 713.422
1947.81, 713.422
1952.54, 715
1953.76, 715.42
1953.8, 715.42
1958.54, 717
1959.76, 717.419
1959.8, 717.419
1964.54, 719
1965.76, 719.417
1965.79, 719.417
1970.54, 721
1971.76, 721.416
1971.79, 721.416
1976.54, 723
1977.76, 723.414
1977.79, 723.414
1982.54, 725
1987.31, 726.589
1988.52, 727
1988.54, 727
1993.32, 728.59
1994.52, 729
1994.54, 729
1995.75, 729.41
1995.77, 729.41
2000.55, 731
2001.74, 731.408
2001.77, 731.408
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2006.55, 733
2007.74, 733.406
2007.77, 733.406
2012.55, 735
2013.73, 735.405
2013.76, 735.405
2018.55, 737
2019.73, 737.403
2019.76, 737.403
2024.55, 739
2025.72, 739.402
2025.75, 739.402
2030.55, 741
2031.73, 741.4
2036.53, 743
2041.91, 744.8
2060.85, 738.545
2075.51, 733.686
2122.09, 718.246
2127.47, 716.441
2149.16, 709.179
2175.38, 700.392
2176.55, 700
2195.21, 693.791
2195.27, 693.772
2195.49, 693.776
2195.5, 693.776
2195.59, 693.778
2208.3, 694
2235.83, 694.482
2276.51, 695.194
2295.76, 695.531
2313.04, 695.833
2322.59, 696
2366.91, 696.776
2387.58, 696.422
2475.13, 694.921
2521.93, 694.112
2580.01, 695.119
2599.02, 695.449
2655.66, 696.431
2676.93, 696.8
2698.12, 696.433
2756.78, 695.419
2775.37, 695.097
2824.98, 694.239
2831.93, 694.119
2870.81, 694.793
2896.34, 695.236
2908.97, 695.455
2965.96, 696.443
2986.93, 696.807
3005.86, 696.479
3026.7, 696.119
3084.07, 695.126
3141.93, 694.125
3160.86, 694.454
3218.92, 695.461
3276.16, 696.453
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3296.93, 696.814
3315.7, 696.489
3373.9, 695.482
3431.21, 694.491
3451.93, 694.132
3472.59, 694.49
3501.92, 694.999
3532.41, 695.598
3555.9, 696.059
3592.57, 696.784
3608.3, 697.095
3613.84, 697.204
3660.7, 696.618
3690.91, 696.239
3711.25, 695.984
3731.91, 695.696
3736.97, 695.63
3774.17, 695.144
3778.84, 695.083
3829.52, 696.079
3847.89, 696.44
3856.62, 696.594
3891.54, 697.211
3937.75, 698.028
3943.28, 697.934
3967.87, 697.514
4028.8, 696.473
4092.79, 695.38
4147.28, 696.336
4168.34, 696.706
4213.55, 697.499
4302.23, 727.041
4347.22, 741.988
4350.55, 743.096
4352.88, 743.177
4354.12, 743.273

Focus Search Window

4434.16, 723.545
4762.52, 723.545
4762.52, 752
4434.16, 742.558
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2.6552.6552.6552.655

1

W (Final)

Method: Janbu corrected
Factor of Safety: 2.655
Center: 4200.586, 1208.931
Radius: 588.369
Left Slip Surface Endpoint: 3707.352, 888.154
Right Slip Surface Endpoint: 4536.675, 726.000

Zion Landfill Site 2 North Expansion: Section A-A' (North Side)
Rapid Drawdown / Duncan, Wright and Wong Analysis and Interpolation
Complete Buildout / Global Stability
Circular - Grid Search 
Static Conditions 

RD 
PhiR 
(deg)

RD 
Cr 

(psf)

Rapid Drawdown (RD) 
Undrained Strength

Phi 
(deg)

Cohesion 
(psf)

Sat. Unit 
Weight (lbs/

ft3)

Unit 
Weight 

(lbs/ft3)
ColorMaterial Name

No34.30130.3121.5Final Cover Soils

No21.90130.3121.5
Final Cover Critical 

Interface

No3007575Expansion Waste Fill

No3007575Existing Waste Fill

No300130126
LCS Granular Drainage 

Layer

No14.945134.1128.2
Bottom Liner Critical 
Interface - Base and 

Sideslopes

No34.30134.1128.2Low Permeable Earth Liner

11.81465Yes14.31000137.8136.6Wadsworth Till

Safety Factor
0.000
0.250
0.500
0.750
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1.500
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2.000
2.250
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Slide Analysis Information

A-A_final_north_LT

Project Summary
File Name: A-A_final_north_LT.slmd
Slide Modeler Version: 9.006
Compute Time: 00h:00m:50.57s
Project Title: SLIDE - An Interactive Slope Stability Program
Date Created: 1/30/2020, 11:59:15 AM

General Settings
Units of Measurement: Imperial Units
Time Units: days
Permeability Units: feet/second
Data Output: Standard
Failure Direction: Left to Right

Analysis Options
Slices Type: Vertical

Analysis Methods Used
Bishop simplified
GLE/Morgenstern-Price with interslice force function 
(Half Sine)
Janbu corrected
Spencer

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes
Create Interslice boundaries at intersections with water 
tables and piezos:

Yes

Initial trial value of FS: 1
Steffensen Iteration: Yes

Groundwater Analysis



Groundwater Method: Water Surfaces
Pore Fluid Unit Weight [lbs/ft3]: 62.4
Use negative pore pressure cutoff: Yes
Maximum negative pore pressure [psf]: 0
Advanced Groundwater Method: Rapid Drawdown
Rapid Drawdown Method: Duncan, Wright, Wong 3 Stage (1990)

Random Numbers
Pseudo-random Seed: 10116
Random Number Generation Method: Park and Miller v.3

Surface Options
Surface Type: Circular
Search Method: Grid Search
Radius Increment: 10
Composite Surfaces: Disabled
Reverse Curvature: Invalid Surfaces
Minimum Elevation: Not Defined
Minimum Depth: Not Defined
Minimum Area: Not Defined
Minimum Weight: Not Defined

Seismic Loading
Advanced seismic analysis: No
Staged pseudostatic analysis: No

Materials
Final Cover Soils

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 0
Friction Angle [deg] 34.3
Water Surface None
Ru Value 0
Final Cover Critical Interface

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
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Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 0
Friction Angle [deg] 21.9
Water Surface None
Ru Value 0
Expansion Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface None
Ru Value 0
Existing Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface None
Ru Value 0
LCS Granular Drainage Layer

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 126
Saturated Unit Weight [lbs/ft3] 130
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface Piezometric Line 1
Hu Value 1
Bottom Liner Critical Interface - Base and Sideslopes

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 45
Friction Angle [deg] 14.9
Water Surface Piezometric Line 1
Hu Value 1
Low Permeable Earth Liner

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 0
Friction Angle [deg] 34.3
Water Surface Piezometric Line 1
Hu Value 1
Wadsworth Till
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Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 136.6
Saturated Unit Weight [lbs/ft3] 137.8
Cohesion [psf] 1000
Friction Angle [deg] 14.3
Water Surface Water Table
Hu Value 1
Rapid Drawdown Undrained Behaviour Yes
RD Shear Strength Envelope Properties CR: 1465PhiR: 11.8

Global Minimums
Method: bishop simplified

FS 2.769340
Center: 4200.586, 1282.848
Radius: 650.412
Left Slip Surface Endpoint: 3682.884, 889.122
Right Slip Surface Endpoint: 4536.676, 726.000
Resisting Moment: 2.22357e+09 lb-ft
Driving Moment: 8.02925e+08 lb-ft
Total Slice Area: 101740 ft2
Surface Horizontal Width: 853.792 ft
Surface Average Height: 119.162 ft

Method: janbu corrected

FS 2.655280
Center: 4200.586, 1208.931
Radius: 588.369
Left Slip Surface Endpoint: 3707.352, 888.154
Right Slip Surface Endpoint: 4536.675, 726.000
Resisting Horizontal Force: 3.32984e+06 lb
Driving Horizontal Force: 1.25404e+06 lb
Total Slice Area: 105188 ft2
Surface Horizontal Width: 829.324 ft
Surface Average Height: 126.836 ft

Method: spencer
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FS 2.738080
Center: 4200.586, 1282.848
Radius: 650.412
Left Slip Surface Endpoint: 3682.884, 889.122
Right Slip Surface Endpoint: 4536.676, 726.000
Resisting Moment: 2.19847e+09 lb-ft
Driving Moment: 8.02925e+08 lb-ft
Resisting Horizontal Force: 3.09967e+06 lb
Driving Horizontal Force: 1.13206e+06 lb
Total Slice Area: 101740 ft2
Surface Horizontal Width: 853.792 ft
Surface Average Height: 119.162 ft

Method: gle/morgenstern-price

FS 2.737540
Center: 4212.455, 1282.848
Radius: 644.682
Left Slip Surface Endpoint: 3702.572, 888.343
Right Slip Surface Endpoint: 4537.316, 726.000
Resisting Moment: 2.05877e+09 lb-ft
Driving Moment: 7.52051e+08 lb-ft
Resisting Horizontal Force: 2.93527e+06 lb
Driving Horizontal Force: 1.07223e+06 lb
Total Slice Area: 94434.3 ft2
Surface Horizontal Width: 834.744 ft
Surface Average Height: 113.13 ft

Valid and Invalid Surfaces
Method: bishop simplified

Number of Valid Surfaces: 4782
Number of Invalid Surfaces: 69

Error Codes
Error Code -103 reported for 69 surfaces

Method: janbu corrected

Number of Valid Surfaces: 4772
Number of Invalid Surfaces: 79

Error Codes
Error Code -103 reported for 69 surfaces
Error Code -108 reported for 7 surfaces
Error Code -200 reported for 3 surfaces

Method: spencer
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Number of Valid Surfaces: 4770
Number of Invalid Surfaces: 81

Error Codes
Error Code -103 reported for 69 surfaces
Error Code -108 reported for 9 surfaces
Error Code -200 reported for 3 surfaces

Method: gle/morgenstern-price

Number of Valid Surfaces: 4773
Number of Invalid Surfaces: 78

Error Codes
Error Code -103 reported for 69 surfaces
Error Code -108 reported for 6 surfaces
Error Code -200 reported for 3 surfaces

Error Code Descriptions

The following errors were encountered during the computation:
-103 = Two surface / slope intersections, but one or more surface / nonslope external polygon  
intersections lie between them. This usually occurs when the slip surface extends past the  
bottom of the soil region, but may also occur on a benched slope model with two sets of Slope  
Limits.
-108 = Total driving moment or total driving force < 0.1. This is to limit the calculation of  
extremely high safety factors if the driving force is very small (0.1 is an arbitrary number).
-200 = Factor of Safety <= min iteration value. Could mean 0 Normal/Shear resistance along  
part of the slip surface

Entity Information
DWW - DWW

Shared Entities

Type Coordinates (x,y)
4806.09, 742.054
4796.47, 742.054
4726.05, 728
4724.43, 727.354
4723.55, 727
4718.38, 727
4715.55, 727
4712.32, 726.355
4710.54, 726
4685.73, 726
4656.84, 726
4522.44, 726
4520.26, 726.437
4517.44, 727
4513.9, 727
4509.44, 727
4508.31, 727.451
4506.94, 728
4486.94, 732
4484.34, 732.521

6/65

Tuesday, January 26, 2021A-A_final_north_LT



4481.94, 733
4481.87, 733
4479.43, 733.489
4476.94, 734
4476.94, 734
4473.66, 734.657
4466.94, 736
4466.94, 736
4466.94, 736
4464.44, 736.5
4461.97, 736.994
4456.94, 738
4456.94, 738
4451.39, 739.111
4447.57, 739.873
4442.27, 740.935
4431.95, 743
4429.16, 743.558
4410.47, 743.103
4399.15, 742.903
4395.49, 741.691
4390.15, 739.897
4386.69, 739.881
4380.14, 739.897
4377.03, 740.918
4371.14, 742.896
4365, 744.839
4354.12, 748.427
4347.22, 750.154
4333.51, 753.581
4307.9, 760
4147.28, 800.154
4034.9, 828.248
3943.28, 851.154
3927.9, 855
3907.85, 860.012
3887.89, 865
3862.48, 871.353
3847.89, 875
3838.52, 875.876
3826.49, 877
3817.3, 877.874
3805.47, 879
3795.83, 879.918
3784.45, 881
3774.39, 881.957
3763.43, 883
3753.28, 883.966
3743.06, 884.939
3742.72, 884.971
3742.42, 885
3736.08, 885.603
3731.91, 886
3712.33, 887.896
3711.25, 888
3660.7, 890
3608.3, 892
3555.9, 894
3501.92, 894.208
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3324.04, 895.343
3093.34, 895.755
2956.54, 896
2486.56, 896
2475.13, 896
2234.57, 896
2195.59, 896
2181.65, 896
2141.81, 896
2127.47, 896
1858.87, 896
1616.33, 896
1495.01, 896
1458.28, 896
1456.86, 896.353
1456.85, 896.354
1454.84, 896.853
1447.37, 898.703
1446.76, 898.853
1439.22, 900.721
1438.69, 900.853
1431.08, 902.74
1430.62, 902.853
1429.15, 903.217
1429.15, 903.218
1422.55, 904.853
1415.47, 906.607
1415.47, 906.607
1414.48, 906.853
1406.62, 908.801
1406.4, 908.853
1398.46, 910.822
1398.33, 910.853
1390.3, 912.844
1390.26, 912.853
1390.12, 912.889
1390.12, 912.889
1386.77, 913.717
1380.94, 914.966
1373.16, 915.464
1354.04, 916.986
1349.5, 917.317
1340.81, 917.854
1326.59, 918.986
1314.16, 919.891
1308.46, 920.243
1299.13, 920.986
1278.82, 922.465
1276.11, 922.633
1271.72, 922.983
1264.11, 923.65
1247.79, 925
1244.03, 925
1239.2, 925
1223.74, 925
1219.79, 925
1211.96, 924.561
1200.98, 923.615
1197.39, 923.302
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External Boundary

1194.12, 922.975
1192.25, 922.788
1174.12, 920.975
1161.84, 919.746
1154.12, 918.975
1141.84, 917.746
1134.12, 916.975
1131.52, 916.714
1113.76, 914.939
1110.03, 914.006
1110.01, 914.002
1105.41, 912.851
1104.42, 912.604
1097.41, 910.851
1096.34, 910.584
1089.41, 908.851
1088.27, 908.565
1081.41, 906.851
1076.31, 905.577
1076.3, 905.573
1073.41, 904.851
1070.76, 904.188
1070.74, 904.184
1065.41, 902.851
1064.04, 902.51
1057.41, 900.851
1050.91, 899.226
1049.41, 898.851
1042.98, 897.243
1041.41, 896.851
1035.75, 895.435
1035.73, 895.432
1033.41, 894.851
1031.24, 894.309
1031.23, 894.306
1025.41, 892.851
1023.7, 892.424
1017.41, 890.851
1015.64, 890.407
1009.41, 888.851
1002.24, 887.059
1001.87, 886.967
1001.85, 886.96
1001.53, 886.882
1001.41, 886.851
1000.31, 886.576
998.452, 886.111
998.336, 886.082
993.409, 884.851
989.728, 883.93
988.483, 883.619
988.367, 883.59
986.509, 883.126
985.409, 882.851
982.082, 882.019
977.409, 880.851
973.251, 879.811
969.409, 878.851
964.222, 877.554
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961.409, 876.851
959.545, 876.385
957.953, 875.986
953.409, 874.851
950.878, 874.218
950.2, 874.048
949.069, 873.766
947.594, 873.397
945.409, 872.851
945.25, 872.811
944.49, 872.621
943.871, 872.466
937.409, 870.851
935.469, 870.366
929.409, 868.851
922.837, 867.208
921.409, 866.851
914.83, 865.206
913.409, 864.851
912.054, 864.512
905.409, 862.851
904.157, 862.538
897.409, 860.851
895.171, 860.291
889.409, 858.851
883.455, 857.362
882.565, 857.14
881.409, 856.851
880.304, 856.574
873.409, 854.851
866.47, 853.116
865.409, 852.851
858.425, 851.105
857.409, 850.851
850.382, 849.094
849.409, 848.851
848.476, 848.617
841.409, 846.851
834.511, 845.126
833.409, 844.851
832.349, 844.586
825.409, 842.851
819.152, 841.286
817.409, 840.851
811.119, 839.278
809.409, 838.851
807.747, 838.435
801.409, 836.851
794.398, 835.098
793.409, 834.851
792.434, 834.607
792.426, 834.605
785.409, 832.851
778.07, 831.016
777.409, 830.851
777.357, 830.838
777.354, 830.838
769.409, 828.851
766.195, 828.047
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761.409, 826.851
754.352, 825.086
754.344, 825.084
753.409, 824.851
752.484, 824.619
752.476, 824.617
745.409, 822.851
742.15, 822.036
737.409, 820.851
734.118, 820.028
729.409, 818.851
726.082, 818.019
721.42, 816.851
714.316, 815.075
714.308, 815.073
713.42, 814.851
712.543, 814.631
712.535, 814.629
705.42, 812.851
701.994, 811.994
697.42, 810.851
692.873, 809.714
689.42, 808.851
684.906, 807.722
681.42, 806.851
674.27, 805.063
674.262, 805.061
673.422, 804.851
672.586, 804.643
665.409, 802.851
661.711, 801.926
657.419, 800.851
653.685, 799.917
649.422, 798.851
645.167, 797.79
641.409, 796.851
634.21, 795.051
633.409, 794.851
632.619, 794.653
625.409, 792.851
621.53, 791.881
617.419, 790.851
613.503, 789.872
609.419, 788.851
605.466, 787.862
601.421, 786.851
594.16, 785.039
593.415, 784.852
592.654, 784.664
585.393, 782.851
581.342, 781.838
577.393, 780.851
573.314, 779.831
569.392, 778.851
565.288, 777.824
561.39, 776.85
554.142, 775.035
553.404, 774.85
552.668, 774.665
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545.409, 772.851
538.007, 771
538.003, 771
537.388, 770.846
529.393, 768.851
525.016, 767.756
521.392, 766.85
514.117, 765.028
513.413, 764.851
512.696, 764.673
505.386, 762.851
500.914, 761.732
497.408, 760.85
492.912, 759.725
489.386, 758.851
485.922, 757.977
481.42, 756.851
474.122, 755.025
473.423, 754.851
472.728, 754.677
465.411, 752.851
460.744, 751.683
457.419, 750.85
453.425, 749.85
449.755, 748.932
449.43, 748.851
449.065, 748.76
441.43, 746.851
411.625, 739.4
408.752, 739.647
407.707, 739.78
399.328, 740
391.535, 740.576
375.004, 740.361
356.331, 740.013
351.947, 740
351.399, 739.824
347.109, 738
345.31, 737.207
342.499, 736
338.762, 734.381
337.91, 734
333.865, 732.219
333.374, 732
331.196, 732
314.988, 732
314.081, 732.094
284.972, 732.744
267.961, 732.886
0, 728.896
1.137e-13, 646.588
-5.68e-14, 330.891
5009.05, 330.891
5009.05, 649.333
5009.05, 742.054
411.625, 739.4
415.074, 739.104
419.682, 740
425.234, 740.088
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426.201, 740.106
426.87, 740.119
435.797, 740.289
440.602, 740.289
447.47, 738
450.033, 737.146
453.47, 736
454.639, 735.61
456.913, 734.853
459.474, 734
462.023, 733.151
465.481, 732
465.482, 732
470.568, 730.307
477.496, 728
480.031, 727.156
483.505, 726
486.035, 725.158
489.513, 724
493.701, 722.607
495.524, 722
499.16, 720.79
507.535, 718
509.344, 717.398
513.543, 716
515.347, 715.4
519.551, 714
521.35, 713.401
525.559, 712
529.162, 710.807
537.749, 708
539.827, 707.301
543.591, 706
545.694, 705.3
549.599, 704
551.706, 703.298
555.606, 702
560.534, 700.359
567.615, 698
570.071, 697.182
573.623, 696
577.692, 694.645
579.631, 694
583.706, 692.643
583.706, 692.643
585.639, 692
594.551, 689.033
597.655, 688
599.571, 687.362
603.662, 686
608.129, 684.513
609.67, 684
618.233, 684
628.127, 684.241
628.175, 684.242
700.514, 686
768.454, 687.654
835.534, 686
874.622, 686
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885.02, 686
885.837, 686
914.501, 684.056
914.512, 684.056
916.783, 684
918.713, 683.952
920.67, 684
922.861, 684.058
931.35, 684.433
933.943, 684.923
944.266, 686
947.065, 686.849
951.886, 688
965.137, 691.608
966.644, 692
967.06, 692.116
971.617, 693.286
974.456, 693.923
974.842, 694
982.543, 695.691
984.141, 696
990.827, 697.433
993.853, 698
1011.96, 701.672
1013.62, 702
1014.48, 702.184
1029.03, 704
1036.48, 705.144
1049.43, 706
1054.51, 706.425
1060.93, 706.795
1067.29, 706.858
1069.81, 706.862
1084.55, 706
1094.3, 705.515
1105.9, 704
1109.31, 703.655
1114.62, 702.964
1116.8, 702.68
1119.86, 702.126
1120.45, 702
1128.59, 700.46
1130.69, 700
1136.6, 698.804
1140.35, 698
1147.15, 696.628
1150.1, 696
1152.34, 695.587
1158.74, 694
1164.46, 692.516
1180.87, 692.158
1199.19, 692
1219.93, 691.821
1247.58, 691.53
1274.37, 692
1354.83, 693.411
1380.25, 692.892
1449.64, 692
1461.71, 692
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Material Boundary

1495.01, 692
1500.48, 692
1516.31, 691.277
1637.28, 690
1692.86, 690
1719.06, 689.137
1781.17, 688.396
1807.13, 688
1816.05, 688
1826.74, 688
1846.47, 687.169
1850.09, 686
1855.02, 684.278
1855.86, 684
1856.55, 684
1858.87, 684
1862.01, 684
1866.61, 685.507
1867.43, 685.773
1868.11, 686
1868.4, 686.102
1874.47, 688
1874.47, 688
1875.79, 688.44
1880.49, 690
1880.54, 690
1881.86, 690.439
1886.54, 692
1891.23, 693.563
1892.54, 694
1893.8, 694.436
1893.84, 694.436
1898.54, 696
1899.79, 696.434
1899.84, 696.434
1904.54, 698
1905.79, 698.433
1905.84, 698.433
1910.54, 700
1911.78, 700.431
1911.83, 700.431
1916.54, 702
1917.78, 702.43
1917.83, 702.429
1922.54, 704
1923.77, 704.428
1923.82, 704.428
1928.54, 706
1929.77, 706.426
1929.82, 706.426
1934.54, 708
1935.76, 708.425
1935.82, 708.425
1940.54, 710
1941.76, 710.423
1941.81, 710.423
1946.54, 712
1947.76, 712.422
1947.81, 712.422
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1952.54, 714
1953.76, 714.42
1953.8, 714.42
1958.54, 716
1959.76, 716.419
1959.8, 716.419
1964.54, 718
1965.76, 718.417
1965.79, 718.417
1970.54, 720
1971.76, 720.416
1971.79, 720.416
1976.54, 722
1977.76, 722.414
1977.79, 722.414
1982.54, 724
1987.31, 725.589
1988.52, 726
1988.54, 726
1993.32, 727.59
1994.52, 728
1994.54, 728
1995.75, 728.41
1995.77, 728.41
2000.55, 730
2001.74, 730.408
2001.77, 730.408
2006.55, 732
2007.74, 732.406
2007.77, 732.406
2012.55, 734
2013.73, 734.405
2013.76, 734.405
2018.55, 736
2019.73, 736.403
2019.76, 736.403
2024.55, 738
2025.72, 738.402
2025.75, 738.402
2030.55, 740
2031.73, 740.4
2036.53, 742
2041.91, 743.743
2060, 737.734
2072.88, 733.432
2127.47, 715.257
2173.38, 700
2195.04, 692.792
2195.11, 692.769
2195.24, 692.771
2195.59, 692.778
2366.91, 695.776
2388.56, 695.405
2447.68, 694.392
2475.13, 693.921
2503.22, 693.435
2521.93, 693.112
2580.01, 694.119
2600.94, 694.482
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2620.04, 694.813
2676.93, 695.8
2698.12, 695.433
2754.87, 694.452
2812.84, 693.449
2824.98, 693.239
2831.93, 693.119
2851.01, 693.449
2908.97, 694.455
2965.96, 695.443
2986.93, 695.807
3007.83, 695.445
3064.92, 694.458
3122.95, 693.454
3141.93, 693.125
3160.85, 693.454
3218.92, 694.461
3276.17, 695.453
3296.93, 695.814
3317.63, 695.456
3374.97, 694.464
3433.1, 693.458
3451.93, 693.132
3470.7, 693.458
3501.92, 693.999
3529.71, 694.545
3555.9, 695.059
3593.08, 695.794
3608.3, 696.095
3613.84, 696.204
3660.7, 695.618
3690.86, 695.24
3711.25, 694.984
3731.91, 694.696
3737.4, 694.624
3756.25, 694.378
3778.84, 694.083
3829.53, 695.079
3847.89, 695.44
3856.61, 695.594
3876.56, 695.947
3891.57, 696.212
3937.75, 697.028
3943.28, 696.934
3967.86, 696.515
4028.78, 695.474
4075.88, 694.669
4092.79, 694.38
4147.28, 695.336
4168.47, 695.708
4213.72, 696.502
4287.75, 721.165
4347.22, 740.972
4354.12, 743.273
4360.73, 743.124
4361.26, 743.112
4363.81, 743.055
4369.04, 742.975
4371.14, 742.896
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425.234, 740.088
425.659, 739.946
439.628, 735.289
445.572, 733.308
448.135, 732.454
451.572, 731.308
452.741, 730.918
455.017, 730.16
457.579, 729.307
460.127, 728.458
464.508, 727
464.51, 727
468.673, 725.614
475.6, 723.307
478.136, 722.463
481.611, 721.307
484.14, 720.465
487.618, 719.307
491.807, 717.914
493.629, 717.307
497.265, 716.097
505.64, 713.307
507.449, 712.705
511.648, 711.307
513.452, 710.707
517.656, 709.307
519.455, 708.708
523.669, 707.306
527.287, 706.108
535.86, 703.305
537.89, 702.622
541.663, 701.318
543.799, 700.607
547.704, 699.307
549.811, 698.606
553.711, 697.307
558.639, 695.666
565.718, 693.308
568.176, 692.49
571.728, 691.307
575.797, 689.953
577.736, 689.307
582.052, 687.87
582.052, 687.87
583.743, 687.307
592.656, 684.34
595.759, 683.307
597.676, 682.669
601.767, 681.307
606.234, 679.82
608.698, 679
618.307, 679
628.226, 679.242
628.274, 679.242
700.659, 681.002
768.453, 682.652
835.46, 681
874.622, 681
885.02, 681
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885.634, 681
914.27, 679.058
914.411, 679.057
916.635, 679.002
918.712, 678.951
920.822, 679.002
923.072, 679.061
932.042, 679.457
934.813, 679.981
945.459, 681.092
948.634, 682.055
953.372, 683.186
966.68, 686.81
968.205, 687.206
968.611, 687.32
973.02, 688.452
975.698, 689.053
976.071, 689.127
983.756, 690.815
985.339, 691.121
992.008, 692.55
995.001, 693.111
1013.14, 696.789
1014.83, 697.123
1015.48, 697.262
1029.86, 699.057
1037.13, 700.174
1049.88, 701.017
1054.93, 701.439
1061.13, 701.796
1067.32, 701.858
1069.64, 701.862
1084.22, 701.009
1093.76, 700.535
1105.21, 699.039
1108.62, 698.694
1113.85, 698.014
1115.88, 697.749
1118.7, 697.239
1119.27, 697.117
1127.39, 695.581
1129.45, 695.129
1135.37, 693.93
1139.13, 693.125
1145.94, 691.753
1148.93, 691.114
1151.08, 690.719
1157.27, 689.184
1163.63, 687.532
1180.77, 687.159
1199.14, 687
1219.87, 686.821
1247.6, 686.53
1274.47, 687.001
1354.82, 688.409
1380.15, 687.893
1449.6, 687
1461.71, 687
1495.01, 687
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1500.34, 687
1516.14, 686.278
1637.24, 685
1692.76, 685
1718.93, 684.138
1781.09, 683.397
1807.08, 683
1816.05, 683
1826.62, 683
1845.4, 682.209
1848.18, 681.312
1853.09, 679.599
1854.88, 679
1856.55, 679
1858.87, 679
1862.97, 679
1868.47, 680.801
1869.31, 681.074
1870.05, 681.322
1870.29, 681.404
1875.39, 683
1875.45, 683
1877.69, 683.747
1881.46, 685
1881.51, 685
1883.75, 685.747
1888.43, 687.308
1893.13, 688.871
1894.47, 689.319
1894.81, 689.435
1894.82, 689.435
1900.47, 691.319
1900.8, 691.434
1900.81, 691.434
1906.47, 693.319
1906.8, 693.432
1906.81, 693.432
1912.47, 695.319
1912.79, 695.431
1912.81, 695.431
1918.47, 697.32
1918.79, 697.429
1918.8, 697.429
1924.47, 699.32
1924.78, 699.428
1924.8, 699.428
1930.47, 701.32
1930.78, 701.426
1930.79, 701.426
1936.47, 703.32
1936.78, 703.425
1936.79, 703.425
1942.47, 705.32
1942.77, 705.423
1942.78, 705.423
1948.47, 707.319
1948.77, 707.422
1948.78, 707.422
1954.47, 709.318
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1954.77, 709.42
1954.78, 709.42
1960.47, 711.317
1960.76, 711.419
1960.77, 711.419
1966.47, 713.316
1966.76, 713.417
1966.77, 713.417
1972.46, 715.315
1972.76, 715.416
1972.76, 715.416
1978.46, 717.315
1978.75, 717.414
1978.76, 717.414
1984.44, 719.308
1989.23, 720.903
1989.51, 721
1989.52, 721
1995.23, 722.904
1995.51, 723
1995.54, 723
1996.74, 723.41
1996.75, 723.41
2002.46, 725.314
2002.74, 725.408
2002.74, 725.408
2008.46, 727.314
2008.73, 727.406
2008.74, 727.406
2014.46, 729.314
2014.73, 729.405
2014.73, 729.405
2020.46, 731.315
2020.72, 731.403
2020.73, 731.403
2026.46, 733.315
2026.72, 733.402
2026.73, 733.402
2032.46, 735.313
2033.64, 735.713
2037.69, 737.065
2041.9, 738.472
2061.54, 731.927
2127.47, 709.948
2194.18, 687.752
2195.59, 687.778
2206.66, 687.971
2366.91, 690.776
2388.53, 690.405
2447.68, 689.392
2475.13, 688.921
2503.25, 688.435
2521.93, 688.112
2580.04, 689.12
2600.94, 689.482
2620.01, 689.813
2676.93, 690.8
2698.09, 690.434
2754.87, 689.452
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2812.87, 688.448
2824.98, 688.239
2831.93, 688.119
2850.97, 688.449
2908.97, 689.455
2965.99, 690.443
2986.93, 690.807
3007.8, 690.446
3064.92, 689.458
3122.98, 688.453
3141.93, 688.125
3160.82, 688.453
3218.92, 689.461
3276.19, 690.454
3296.93, 690.814
3317.6, 690.456
3374.97, 689.464
3433.13, 688.457
3451.93, 688.132
3470.67, 688.457
3501.92, 688.999
3529.71, 689.545
3555.9, 690.059
3593.11, 690.795
3608.3, 691.095
3613.84, 691.204
3660.7, 690.618
3690.85, 690.24
3711.25, 689.984
3731.91, 689.696
3737.4, 689.624
3756.29, 689.378
3778.84, 689.083
3829.56, 690.08
3847.89, 690.44
3856.6, 690.594
3876.52, 690.946
3891.68, 691.214
3937.75, 692.028
3943.28, 691.934
3967.79, 691.516
4028.7, 690.475
4075.88, 689.669
4092.79, 689.38
4147.28, 690.336
4166.21, 690.668
4214.57, 691.517
4293.87, 717.935
4347.22, 735.704
4368.61, 742.832
4369.04, 742.975
435.797, 740.289
442.642, 742
450.278, 743.909
450.642, 744
450.968, 744.081
454.639, 745
458.633, 746
461.959, 746.833
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466.624, 748
473.939, 749.826
474.634, 750
475.332, 750.174
482.633, 752
487.141, 753.127
490.599, 754
494.12, 754.873
498.626, 756
502.131, 756.883
506.599, 758
513.901, 759.821
514.625, 760
515.336, 760.179
522.606, 762
526.229, 762.906
530.606, 764
538.599, 765.995
538.618, 766
538.622, 766
538.64, 766.005
546.622, 768
553.883, 769.815
554.619, 770
555.355, 770.184
562.605, 772
566.5, 772.974
570.605, 774
574.527, 774.98
578.605, 776
582.554, 776.987
586.606, 778
593.858, 779.811
594.624, 780
595.376, 780.19
602.632, 782
606.678, 783.012
610.632, 784
614.715, 785.021
618.632, 786
622.745, 787.031
626.622, 788
633.831, 789.802
634.622, 790
635.422, 790.2
642.622, 792
646.38, 792.939
650.632, 794
654.898, 795.067
658.632, 796
662.927, 797.076
666.622, 798
673.797, 799.792
674.632, 800
675.475, 800.211
675.482, 800.213
682.633, 802
686.119, 802.872
690.633, 804
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694.086, 804.863
698.633, 806
703.206, 807.143
706.633, 808
713.748, 809.779
713.756, 809.781
714.633, 810
715.521, 810.222
715.529, 810.224
722.633, 812
727.298, 813.169
730.622, 814
735.33, 815.177
738.622, 816
743.363, 817.185
746.622, 818
753.689, 819.767
753.697, 819.769
754.622, 820
755.557, 820.234
755.564, 820.236
762.622, 822
767.408, 823.196
770.622, 824
777.968, 825.837
777.971, 825.837
778.622, 826
779.282, 826.165
786.622, 828
793.638, 829.754
793.646, 829.756
794.622, 830
795.611, 830.247
802.622, 832
808.959, 833.584
810.622, 834
812.332, 834.427
818.622, 836
820.364, 836.436
826.622, 838
833.562, 839.735
834.622, 840
835.724, 840.275
842.622, 842
849.689, 843.767
850.622, 844
851.594, 844.243
858.622, 846
859.638, 846.254
866.622, 848
867.683, 848.265
874.622, 850
881.516, 851.724
882.622, 852
883.778, 852.289
884.667, 852.511
890.622, 854
896.384, 855.44
898.622, 856
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905.369, 857.687
906.622, 858
913.267, 859.661
914.622, 860
916.042, 860.355
922.622, 862
924.05, 862.357
930.622, 864
936.682, 865.515
938.622, 866
945.083, 867.615
945.703, 867.77
946.463, 867.96
946.622, 868
948.807, 868.546
950.282, 868.915
951.413, 869.198
952.09, 869.367
954.622, 870
959.165, 871.136
960.758, 871.534
962.622, 872
965.435, 872.703
970.622, 874
974.464, 874.96
978.622, 876
983.295, 877.168
986.622, 878
987.722, 878.275
989.579, 878.739
989.696, 878.768
990.941, 879.08
994.622, 880
999.548, 881.232
999.665, 881.261
1001.52, 881.725
1002.62, 882
1002.75, 882.031
1003.06, 882.11
1003.09, 882.116
1003.45, 882.208
1010.62, 884
1016.85, 885.557
1018.62, 886
1024.91, 887.573
1026.62, 888
1032.44, 889.455
1032.46, 889.459
1034.62, 890
1036.95, 890.581
1036.96, 890.585
1042.62, 892
1044.19, 892.392
1050.62, 894
1052.12, 894.375
1058.62, 896
1065.26, 897.659
1066.62, 898
1071.96, 899.334
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1071.97, 899.337
1074.62, 900
1077.51, 900.722
1077.53, 900.726
1082.62, 902
1089.48, 903.714
1090.62, 904
1097.56, 905.733
1098.62, 906
1105.63, 907.753
1106.62, 908
1111.23, 909.151
1111.24, 909.155
1114.62, 910
1132.01, 911.739
1134.62, 912
1142.34, 912.771
1154.62, 914
1162.34, 914.771
1174.62, 916
1192.75, 917.813
1194.62, 918
1197.86, 918.324
1201.41, 918.634
1212.31, 919.573
1219.93, 920
1223.74, 920
1239.2, 920
1244.03, 920
1247.58, 920
1263.68, 918.668
1271.3, 918
1275.76, 917.645
1278.49, 917.476
1298.75, 916
1308.11, 915.255
1313.82, 914.902
1326.21, 914
1340.45, 912.866
1349.16, 912.328
1353.66, 912
1372.8, 910.476
1380.25, 910
1385.65, 908.845
1388.91, 908.035
1388.92, 908.035
1389.06, 908
1389.1, 907.991
1397.13, 906
1397.26, 905.969
1405.2, 904
1405.41, 903.947
1413.27, 902
1414.27, 901.754
1414.27, 901.754
1421.35, 900
1427.95, 898.364
1427.95, 898.363
1429.42, 898
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1429.87, 897.887
1437.49, 896
1438.02, 895.868
1445.56, 894
1446.17, 893.85
1453.63, 892
1455.65, 891.501
1455.65, 891.5
1457.67, 891
1461.71, 890
1467.34, 888.591
1467.35, 888.589
1469.71, 888
1470.53, 887.793
1477.71, 886
1478.61, 885.773
1485.71, 884
1489.39, 883.08
1490.59, 882.778
1492.56, 882.287
1493.71, 882
1494.64, 881.766
1495.01, 881.674
1501.71, 880
1508.76, 878.237
1509.71, 878
1515.42, 876.572
1517.71, 876
1524.27, 874.359
1525.71, 874
1533.07, 872.159
1533.71, 872
1533.89, 871.955
1541.71, 870
1547.85, 868.466
1549.71, 868
1549.77, 867.986
1557.71, 866
1565.54, 864.043
1565.71, 864
1566.26, 863.863
1573.71, 862
1577.71, 861
1577.72, 860.999
1581.71, 860
1585.53, 859.045
1585.54, 859.044
1589.71, 858
1591.56, 857.539
1597.71, 856
1599.62, 855.525
1605.71, 854
1607.67, 853.51
1613.72, 852
1618.11, 850.901
1618.12, 850.899
1621.72, 850
1625.17, 849.136
1625.18, 849.135
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1629.72, 848
1631.84, 847.469
1637.72, 846
1639.9, 845.455
1645.72, 844
1647.95, 843.442
1653.72, 842
1658.44, 840.82
1658.45, 840.818
1661.72, 840
1664.88, 839.211
1664.88, 839.209
1669.72, 838
1672.15, 837.393
1677.72, 836
1680.18, 835.385
1685.72, 834
1688.19, 833.383
1693.72, 832
1698.69, 830.759
1701.72, 830
1707.44, 828.57
1709.72, 828
1715.32, 826.602
1717.72, 826
1723.24, 824.622
1725.72, 824
1728.35, 823.345
1733.73, 822
1736.41, 821.33
1741.73, 820
1744.46, 819.317
1749.73, 818
1752.51, 817.305
1757.73, 816
1760.55, 815.294
1765.72, 814
1770.89, 812.708
1773.72, 812
1778.85, 810.716
1781.7, 810
1784.68, 809.261
1789.73, 808
1792.72, 807.252
1797.73, 806
1803.91, 804.456
1805.73, 804
1811.94, 802.447
1813.73, 802
1817.77, 800.99
1817.78, 800.988
1821.73, 800
1825.74, 798.998
1825.75, 798.997
1829.73, 798
1835.99, 796.436
1837.73, 796
1844, 794.433
1845.73, 794
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1852.02, 792.43
1853.73, 792
1857.65, 791.022
1857.65, 791.02
1858.87, 790.716
1861.74, 790
1865.84, 788.973
1865.85, 788.971
1869.74, 788
1876.04, 786.424
1877.74, 786
1879.43, 785.576
1885.74, 784
1887.43, 783.577
1893.72, 782
1897.59, 781.033
1897.6, 781.031
1901.71, 780
1905.83, 778.97
1905.84, 778.969
1909.7, 778
1911.41, 777.573
1917.72, 776
1924.02, 774.424
1925.72, 774
1932, 772.424
1933.69, 772
1937.57, 771.035
1937.58, 771.034
1941.71, 770
1945.85, 768.964
1945.86, 768.963
1949.7, 768
1956.05, 766.417
1957.71, 766
1959.39, 765.582
1965.72, 764
1967.39, 763.583
1973.7, 762
1977.57, 761.034
1977.58, 761.033
1981.71, 760
1985.9, 758.959
1985.9, 758.958
1989.74, 758
1991.4, 757.584
1997.72, 756
1999.4, 755.58
2005.72, 754
2007.48, 753.558
2013.7, 752
2017.55, 751.04
2017.56, 751.039
2021.71, 750
2025.87, 748.959
2025.88, 748.958
2029.73, 748
2032.55, 747.298
2037.73, 746
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2040.08, 745.405
2041.91, 744.8
2060.85, 738.545
2075.51, 733.686
2122.09, 718.246
2127.47, 716.441
2149.16, 709.179
2175.38, 700.392
2176.55, 700
2195.21, 693.791
2195.27, 693.772
2195.49, 693.776
2195.5, 693.776
2195.59, 693.778
2208.3, 694
2235.83, 694.482
2276.51, 695.194
2295.76, 695.531
2313.04, 695.833
2322.59, 696
2366.91, 696.776
2387.58, 696.422
2475.13, 694.921
2521.93, 694.112
2580.01, 695.119
2599.02, 695.449
2655.66, 696.431
2676.93, 696.8
2698.12, 696.433
2756.78, 695.419
2775.37, 695.097
2824.98, 694.239
2831.93, 694.119
2870.81, 694.793
2896.34, 695.236
2908.97, 695.455
2965.96, 696.443
2986.93, 696.807
3005.86, 696.479
3026.7, 696.119
3084.07, 695.126
3141.93, 694.125
3160.86, 694.454
3218.92, 695.461
3276.16, 696.453
3296.93, 696.814
3315.7, 696.489
3373.9, 695.482
3431.21, 694.491
3451.93, 694.132
3472.59, 694.49
3501.92, 694.999
3532.41, 695.598
3555.9, 696.059
3592.57, 696.784
3608.3, 697.095
3613.84, 697.204
3660.7, 696.618
3690.91, 696.239
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3711.25, 695.984
3731.91, 695.696
3736.97, 695.63
3774.17, 695.144
3778.84, 695.083
3829.52, 696.079
3847.89, 696.44
3856.62, 696.594
3891.54, 697.211
3937.75, 698.028
3943.28, 697.934
3967.87, 697.514
4028.8, 696.473
4092.79, 695.38
4147.28, 696.336
4168.34, 696.706
4213.55, 697.499
4302.23, 727.041
4347.22, 741.988
4350.55, 743.096
4352.88, 743.177
4354.12, 743.273

Material Boundary

2041.9, 738.472
2041.91, 743.585
2041.91, 743.743
2041.91, 744.8
425.659, 739.946
435.798, 740.139
440.577, 740.139
447.422, 737.858
449.985, 737.003
453.422, 735.858
454.591, 735.468
456.865, 734.711
459.427, 733.858
461.976, 733.009
465.456, 731.85
465.458, 731.85
470.521, 730.164
477.448, 727.858
479.983, 727.014
483.458, 725.858
485.987, 725.016
489.466, 723.858
493.653, 722.465
495.477, 721.858
499.113, 720.647
507.488, 717.858
509.297, 717.255
513.496, 715.858
515.3, 715.257
519.504, 713.858
521.302, 713.259
525.512, 711.858
529.115, 710.665
537.702, 707.858
539.778, 707.159
543.543, 705.858
545.647, 705.157
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549.551, 703.858
551.659, 703.156
555.559, 701.858
560.487, 700.217
567.567, 697.858
570.023, 697.04
573.575, 695.858
577.645, 694.503
579.583, 693.858
583.665, 692.499
583.665, 692.499
585.591, 691.858
594.504, 688.891
597.607, 687.858
599.524, 687.22
603.615, 685.858
608.082, 684.371
609.646, 683.85
618.235, 683.85
628.13, 684.091
628.178, 684.092
700.517, 685.85
768.454, 687.503
835.532, 685.85
874.622, 685.85
885.02, 685.85
885.832, 685.85
914.495, 683.906
914.51, 683.906
916.779, 683.85
918.713, 683.802
920.674, 683.85
922.866, 683.908
931.367, 684.283
933.965, 684.774
944.296, 685.852
947.104, 686.704
951.924, 687.855
965.176, 691.463
966.683, 691.855
967.099, 691.971
971.652, 693.14
974.487, 693.776
974.873, 693.853
982.574, 695.544
984.171, 695.853
990.856, 697.286
993.882, 697.853
1011.99, 701.525
1013.65, 701.853
1014.51, 702.036
1029.05, 703.851
1036.5, 704.995
1049.44, 705.85
1054.52, 706.275
1060.93, 706.645
1067.29, 706.708
1069.81, 706.712
1084.54, 705.85
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Material Boundary

1094.28, 705.366
1105.88, 703.851
1109.29, 703.506
1114.6, 702.815
1116.78, 702.531
1119.83, 701.979
1120.42, 701.853
1128.56, 700.313
1130.66, 699.853
1136.57, 698.657
1140.32, 697.853
1147.12, 696.481
1150.07, 695.853
1152.31, 695.44
1158.71, 693.855
1164.44, 692.366
1180.86, 692.008
1199.19, 691.85
1219.92, 691.671
1247.58, 691.38
1274.37, 691.85
1354.83, 693.26
1380.25, 692.742
1449.64, 691.85
1461.71, 691.85
1495.01, 691.85
1500.47, 691.85
1516.31, 691.127
1637.27, 689.85
1692.85, 689.85
1719.06, 688.987
1781.17, 688.246
1807.13, 687.85
1816.05, 687.85
1826.74, 687.85
1846.44, 687.02
1850.04, 685.858
1854.98, 684.136
1855.83, 683.85
1856.55, 683.85
1858.87, 683.85
1862.03, 683.85
1866.66, 685.364
1867.48, 685.63
1868.16, 685.858
1868.45, 685.959
1874.49, 687.85
1874.5, 687.85
1875.84, 688.298
1880.52, 689.85
1880.56, 689.85
1881.9, 690.297
1886.58, 691.858
1891.28, 693.421
1892.59, 693.858
1893.82, 694.286
1893.87, 694.286
1898.59, 695.858
1899.82, 696.284
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1899.86, 696.284
1904.59, 697.858
1905.81, 698.283
1905.86, 698.283
1910.59, 699.858
1911.81, 700.281
1911.86, 700.281
1916.59, 701.858
1917.8, 702.279
1917.85, 702.279
1922.59, 703.858
1923.8, 704.278
1923.85, 704.278
1928.59, 705.858
1929.79, 706.276
1929.84, 706.276
1934.59, 707.858
1935.79, 708.275
1935.84, 708.275
1940.59, 709.858
1941.79, 710.273
1941.84, 710.273
1946.59, 711.858
1947.78, 712.272
1947.83, 712.272
1952.59, 713.858
1953.78, 714.27
1953.83, 714.27
1958.59, 715.858
1959.78, 716.269
1959.82, 716.269
1964.59, 717.858
1965.78, 718.267
1965.82, 718.267
1970.59, 719.858
1971.78, 720.266
1971.81, 720.266
1976.59, 721.858
1977.78, 722.264
1977.81, 722.264
1982.59, 723.858
1987.36, 725.447
1988.54, 725.85
1988.57, 725.85
1993.36, 727.448
1994.54, 727.85
1994.57, 727.85
1995.77, 728.26
1995.8, 728.26
2000.59, 729.858
2001.77, 730.258
2001.79, 730.258
2006.59, 731.858
2007.76, 732.256
2007.79, 732.256
2012.59, 733.858
2013.76, 734.255
2013.79, 734.255
2018.59, 735.858
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2019.75, 736.253
2019.78, 736.253
2024.59, 737.858
2025.75, 738.252
2025.78, 738.252
2030.6, 739.858
2031.77, 740.258
2036.57, 741.858
2041.91, 743.585
2059.95, 737.591
2072.84, 733.29
2127.43, 715.114
2173.33, 699.858
2195, 692.649
2195.09, 692.619
2195.24, 692.621
2195.59, 692.628
2366.91, 695.626
2388.56, 695.255
2447.68, 694.242
2475.12, 693.771
2503.22, 693.285
2521.93, 692.962
2580.02, 693.969
2600.94, 694.332
2620.04, 694.663
2676.93, 695.65
2698.12, 695.283
2754.86, 694.302
2812.83, 693.299
2824.98, 693.089
2831.93, 692.969
2851.01, 693.299
2908.98, 694.305
2965.96, 695.293
2986.93, 695.657
3007.83, 695.295
3064.91, 694.308
3122.94, 693.304
3141.93, 692.975
3160.86, 693.304
3218.93, 694.311
3276.17, 695.303
3296.93, 695.663
3317.62, 695.306
3374.97, 694.314
3433.1, 693.308
3451.93, 692.982
3470.71, 693.308
3501.92, 693.849
3529.72, 694.395
3555.9, 694.909
3593.09, 695.644
3608.3, 695.945
3613.84, 696.054
3660.7, 695.468
3690.86, 695.09
3711.25, 694.834
3731.91, 694.546
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3737.39, 694.474
3756.25, 694.228
3778.84, 693.933
3829.53, 694.929
3847.89, 695.29
3856.62, 695.444
3876.56, 695.797
3891.57, 696.062
3937.75, 696.878
3943.28, 696.784
3967.86, 696.365
4028.78, 695.324
4075.88, 694.519
4092.79, 694.23
4147.28, 695.186
4168.47, 695.558
4213.74, 696.352
4287.8, 721.022
4347.26, 740.829
4354.15, 743.122
4363.81, 742.905
4368.61, 742.832
440.602, 740.289
443.602, 740.289
447.47, 739
450.033, 738.146
453.47, 737
454.639, 736.61
456.913, 735.853
459.474, 735
462.023, 734.151
465.481, 733
465.482, 733
470.568, 731.307
477.496, 729
480.031, 728.156
483.505, 727
486.035, 726.158
489.513, 725
493.701, 723.607
495.524, 723
499.16, 721.79
507.535, 719
509.344, 718.398
513.543, 717
515.347, 716.4
519.551, 715
521.35, 714.401
525.559, 713
529.162, 711.807
537.749, 709
539.827, 708.301
543.591, 707
545.694, 706.3
549.599, 705
551.706, 704.298
555.606, 703
560.534, 701.359
567.615, 699
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570.071, 698.182
573.623, 697
577.692, 695.645
579.631, 695
583.706, 693.643
583.706, 693.643
585.639, 693
594.551, 690.033
597.655, 689
599.571, 688.362
603.662, 687
608.129, 685.513
609.67, 685
618.233, 685
628.127, 685.241
628.175, 685.242
700.514, 687
768.454, 688.654
835.534, 687
874.622, 687
885.02, 687
885.837, 687
914.501, 685.056
914.512, 685.056
916.783, 685
918.713, 684.952
920.67, 685
922.861, 685.058
931.35, 685.433
933.943, 685.923
944.266, 687
947.065, 687.849
951.886, 689
965.137, 692.608
966.644, 693
967.06, 693.116
971.617, 694.286
974.456, 694.923
974.842, 695
982.543, 696.691
984.141, 697
990.827, 698.433
993.853, 699
1011.96, 702.672
1013.62, 703
1014.48, 703.184
1029.03, 705
1036.48, 706.144
1049.43, 707
1054.51, 707.425
1060.93, 707.795
1067.29, 707.858
1069.81, 707.862
1084.55, 707
1094.3, 706.515
1105.9, 705
1109.31, 704.655
1114.62, 703.964
1116.8, 703.68
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Material Boundary

1119.86, 703.126
1120.45, 703
1128.59, 701.46
1130.69, 701
1136.6, 699.804
1140.35, 699
1147.15, 697.628
1150.1, 697
1152.34, 696.587
1158.74, 695
1164.46, 693.516
1180.87, 693.158
1199.19, 693
1219.93, 692.821
1247.58, 692.53
1274.37, 693
1354.83, 694.411
1380.25, 693.892
1449.64, 693
1461.71, 693
1495.01, 693
1500.48, 693
1516.31, 692.277
1637.28, 691
1692.86, 691
1719.06, 690.137
1781.17, 689.396
1807.13, 689
1816.05, 689
1826.74, 689
1846.47, 688.169
1868.81, 687.228
1874.47, 689
1874.47, 689
1875.79, 689.44
1880.49, 691
1880.54, 691
1881.86, 691.439
1886.54, 693
1891.23, 694.563
1892.54, 695
1893.8, 695.436
1893.84, 695.436
1898.54, 697
1899.79, 697.434
1899.84, 697.434
1904.54, 699
1905.79, 699.433
1905.84, 699.433
1910.54, 701
1911.78, 701.431
1911.83, 701.431
1916.54, 703
1917.78, 703.43
1917.83, 703.429
1922.54, 705
1923.77, 705.428
1923.82, 705.428
1928.54, 707
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1929.77, 707.426
1929.82, 707.426
1934.54, 709
1935.76, 709.425
1935.82, 709.425
1940.54, 711
1941.76, 711.423
1941.81, 711.423
1946.54, 713
1947.76, 713.422
1947.81, 713.422
1952.54, 715
1953.76, 715.42
1953.8, 715.42
1958.54, 717
1959.76, 717.419
1959.8, 717.419
1964.54, 719
1965.76, 719.417
1965.79, 719.417
1970.54, 721
1971.76, 721.416
1971.79, 721.416
1976.54, 723
1977.76, 723.414
1977.79, 723.414
1982.54, 725
1987.31, 726.589
1988.52, 727
1988.54, 727
1993.32, 728.59
1994.52, 729
1994.54, 729
1995.75, 729.41
1995.77, 729.41
2000.55, 731
2001.74, 731.408
2001.77, 731.408
2006.55, 733
2007.74, 733.406
2007.77, 733.406
2012.55, 735
2013.73, 735.405
2013.76, 735.405
2018.55, 737
2019.73, 737.403
2019.76, 737.403
2024.55, 739
2025.72, 739.402
2025.75, 739.402
2030.55, 741
2031.73, 741.4
2036.53, 743
2041.91, 744.8
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Material Boundary

1457.67, 891
1495.01, 891
1616.33, 891
1858.87, 891
2127.47, 891
2141.81, 891
2181.65, 891
2195.59, 891
2234.57, 891
2475.13, 891
2486.56, 891
2956.54, 891
3093.33, 890.755
3324.02, 890.343
3501.89, 889.208
3555.79, 889
3608.11, 887.004
3660.51, 885.004
3710.91, 883.01
3711.85, 882.919
3731.43, 881.023
3735.61, 880.625
3741.94, 880.022
3742.25, 879.993
3742.58, 879.961
3752.81, 878.988
3762.96, 878.022
3773.92, 876.98
3783.98, 876.022
3795.35, 874.94
3804.99, 874.022
3816.83, 872.896
3826.02, 872.022
3838.05, 870.897
3847.04, 870.057
3861.26, 866.502
3886.68, 860.149
3906.63, 855.161
3926.68, 850.149
3942.07, 846.303
4033.69, 823.397
4146.07, 795.303
4306.68, 755.149
4332.29, 748.731
4346, 745.303
4352.73, 743.621
4354.12, 743.273
426.87, 740.119
442.157, 743.94
449.793, 745.849
450.157, 745.94
450.483, 746.022
454.153, 746.94
458.147, 747.94
461.473, 748.773
466.139, 749.94
473.455, 751.767
474.149, 751.941
474.848, 752.114
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482.148, 753.94
486.653, 755.067
490.114, 755.94
493.637, 756.814
498.139, 757.94
501.644, 758.823
506.113, 759.94
513.419, 761.762
514.14, 761.94
514.848, 762.119
522.12, 763.94
525.743, 764.846
530.121, 765.94
538.115, 767.936
538.372, 768
538.376, 768
546.137, 769.94
553.397, 771.755
554.133, 771.94
554.87, 772.124
562.119, 773.94
566.015, 774.914
570.12, 775.94
574.042, 776.921
578.12, 777.94
582.069, 778.927
586.121, 779.94
593.377, 781.753
594.14, 781.941
594.889, 782.13
602.147, 783.941
606.193, 784.952
610.147, 785.94
614.23, 786.961
618.147, 787.94
622.259, 788.971
626.137, 789.94
633.346, 791.743
634.137, 791.94
634.937, 792.14
642.137, 793.94
645.894, 794.88
650.148, 795.941
654.413, 797.007
658.147, 797.94
662.44, 799.016
666.137, 799.94
673.312, 801.732
674.148, 801.941
674.99, 802.151
674.997, 802.153
682.148, 803.94
685.634, 804.812
690.148, 805.94
693.601, 806.804
698.148, 807.94
702.721, 809.084
706.148, 809.94
713.263, 811.719
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713.271, 811.721
714.148, 811.94
715.036, 812.162
715.044, 812.164
722.148, 813.94
726.812, 815.109
730.137, 815.94
734.845, 817.117
738.137, 817.94
742.878, 819.125
746.137, 819.94
753.204, 821.707
753.211, 821.709
754.137, 821.94
755.071, 822.174
755.079, 822.176
762.137, 823.94
766.923, 825.137
770.137, 825.94
777.722, 827.837
777.725, 827.837
778.137, 827.94
778.797, 828.105
786.137, 829.94
793.153, 831.694
793.161, 831.696
794.137, 831.94
795.126, 832.187
802.137, 833.94
808.474, 835.525
810.137, 835.94
811.847, 836.368
818.137, 837.94
819.879, 838.376
826.137, 839.94
833.077, 841.675
834.137, 841.94
835.239, 842.216
842.137, 843.94
849.204, 845.707
850.137, 845.94
851.109, 846.183
858.137, 847.94
859.153, 848.194
866.137, 849.94
867.198, 850.205
874.137, 851.94
881.031, 853.664
882.137, 853.94
883.293, 854.229
884.182, 854.452
890.137, 855.94
895.898, 857.381
898.137, 857.94
904.884, 859.627
906.137, 859.94
912.782, 861.602
914.137, 861.94
915.557, 862.295
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Material Boundary

922.137, 863.94
923.565, 864.297
930.137, 865.94
936.197, 867.455
938.137, 867.94
944.598, 869.556
945.218, 869.71
945.978, 869.9
946.137, 869.94
948.322, 870.486
949.797, 870.855
950.928, 871.138
951.605, 871.307
954.137, 871.94
958.68, 873.076
960.273, 873.474
962.137, 873.94
964.95, 874.643
970.137, 875.94
973.979, 876.901
978.137, 877.94
982.81, 879.109
986.137, 879.94
987.237, 880.215
989.094, 880.68
989.211, 880.709
990.456, 881.02
994.137, 881.94
999.063, 883.172
999.18, 883.201
1001.04, 883.665
1002.14, 883.94
1002.26, 883.971
1002.58, 884.05
1002.6, 884.057
1002.97, 884.148
1010.14, 885.94
1016.36, 887.497
1018.14, 887.94
1024.43, 889.513
1026.14, 889.94
1031.96, 891.396
1031.97, 891.399
1034.14, 891.94
1036.46, 892.522
1036.48, 892.525
1042.14, 893.94
1043.71, 894.333
1050.14, 895.94
1051.64, 896.316
1058.14, 897.94
1064.77, 899.599
1066.14, 899.94
1071.47, 901.274
1071.49, 901.277
1074.14, 901.94
1077.03, 902.663
1077.04, 902.666
1082.14, 903.94
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1088.99, 905.655
1090.14, 905.94
1097.07, 907.674
1098.14, 907.94
1105.15, 909.693
1106.14, 909.94
1110.74, 911.092
1110.76, 911.095
1114.28, 911.976
1131.82, 913.729
1134.42, 913.99
1142.14, 914.761
1154.42, 915.99
1162.14, 916.761
1174.42, 917.99
1192.55, 919.803
1194.42, 919.99
1197.67, 920.315
1201.24, 920.626
1212.17, 921.569
1219.87, 922
1223.74, 922
1239.2, 922
1244.03, 922
1247.67, 922
1263.85, 920.661
1271.47, 919.993
1275.9, 919.64
1278.62, 919.472
1298.9, 917.994
1308.25, 917.25
1313.96, 916.898
1326.36, 915.994
1340.59, 914.861
1349.3, 914.323
1353.81, 913.994
1372.94, 912.471
1380.52, 911.987
1386.1, 910.794
1389.4, 909.977
1389.4, 909.977
1389.54, 909.941
1389.58, 909.932
1397.61, 907.941
1397.74, 907.91
1405.68, 905.941
1405.89, 905.889
1413.75, 903.941
1414.75, 903.696
1414.75, 903.695
1421.83, 901.941
1428.43, 900.306
1428.43, 900.305
1429.9, 899.941
1430.35, 899.828
1437.97, 897.941
1438.5, 897.809
1446.04, 895.941
1446.65, 895.791
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1454.11, 893.941
1456.13, 893.442
1456.13, 893.441
1457.91, 893
1495.01, 893
1616.33, 893
1858.87, 893
2127.47, 893
2141.81, 893
2181.65, 893
2195.59, 893
2234.57, 893
2475.13, 893
2486.56, 893
2956.54, 893
3093.33, 892.755
3324.03, 892.343
3501.9, 891.208
3555.83, 891
3608.19, 889.002
3660.59, 887.002
3711.05, 885.006
3712.04, 884.91
3731.62, 883.014
3735.8, 882.616
3742.13, 882.013
3742.44, 881.984
3742.77, 881.952
3753, 880.979
3763.15, 880.013
3774.11, 878.971
3784.17, 878.013
3795.54, 876.931
3805.18, 876.013
3817.02, 874.887
3826.2, 874.013
3838.24, 872.889
3847.38, 872.034
3861.75, 868.443
3887.16, 862.09
3907.12, 857.102
3927.17, 852.09
3942.55, 848.243
4034.18, 825.338
4146.55, 797.243
4307.17, 757.09
4332.78, 750.671
4346.49, 747.243
4353.22, 745.561
4353.3, 745.541
4360.73, 743.124
426.201, 740.106
442.121, 744.086
449.756, 745.995
450.121, 746.086
450.446, 746.167
454.117, 747.086
458.111, 748.086
461.436, 748.919
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466.102, 750.086
473.419, 751.912
474.113, 752.086
474.811, 752.26
482.112, 754.086
486.617, 755.213
490.077, 756.086
493.601, 756.959
498.102, 758.085
501.607, 758.968
506.077, 760.086
513.383, 761.907
514.104, 762.086
514.812, 762.264
522.084, 764.086
525.707, 764.991
530.085, 766.086
538.079, 768.081
538.353, 768.15
538.357, 768.15
546.101, 770.086
553.36, 771.901
554.096, 772.086
554.833, 772.27
562.083, 774.086
565.979, 775.06
570.084, 776.086
574.006, 777.066
578.084, 778.086
582.033, 779.073
586.085, 780.086
593.341, 781.898
594.104, 782.086
594.853, 782.275
602.111, 784.086
606.157, 785.097
610.11, 786.086
614.194, 787.107
618.11, 788.086
622.223, 789.116
626.101, 790.086
633.31, 791.888
634.101, 792.086
634.901, 792.286
642.101, 794.086
645.858, 795.025
650.112, 796.086
654.377, 797.152
658.111, 798.086
662.404, 799.162
666.101, 800.086
673.276, 801.878
674.112, 802.086
674.953, 802.296
674.961, 802.298
682.111, 804.086
685.598, 804.957
690.111, 806.086
693.564, 806.949
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698.111, 808.086
702.685, 809.229
706.111, 810.086
713.227, 811.865
713.234, 811.867
714.111, 812.086
714.999, 812.308
715.007, 812.31
722.112, 814.086
726.775, 815.254
730.101, 816.086
734.809, 817.263
738.101, 818.086
742.842, 819.271
746.101, 820.086
753.167, 821.852
753.175, 821.854
754.101, 822.086
755.035, 822.319
755.043, 822.321
762.101, 824.086
766.886, 825.282
770.101, 826.086
777.704, 827.987
777.707, 827.987
778.101, 828.086
778.761, 828.251
786.101, 830.086
793.117, 831.84
793.125, 831.842
794.101, 832.086
795.089, 832.333
802.101, 834.086
808.438, 835.67
810.101, 836.086
811.81, 836.513
818.101, 838.086
819.843, 838.521
826.101, 840.086
833.041, 841.821
834.101, 842.086
835.202, 842.361
842.101, 844.086
849.167, 845.852
850.101, 846.086
851.073, 846.329
858.101, 848.086
859.116, 848.34
866.101, 850.086
867.161, 850.351
874.101, 852.086
880.995, 853.809
882.101, 854.086
883.256, 854.375
884.146, 854.597
890.101, 856.086
895.862, 857.526
898.101, 858.086
904.848, 859.773
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Material Boundary

906.101, 860.086
912.746, 861.747
914.101, 862.086
915.521, 862.441
922.101, 864.086
923.528, 864.443
930.101, 866.086
936.16, 867.601
938.101, 868.086
944.562, 869.701
945.181, 869.856
945.941, 870.046
946.101, 870.086
948.285, 870.632
949.761, 871.001
950.891, 871.283
951.569, 871.453
954.101, 872.086
958.644, 873.222
960.237, 873.62
962.101, 874.086
964.913, 874.789
970.101, 876.086
973.942, 877.046
978.101, 878.086
982.774, 879.254
986.101, 880.086
987.201, 880.361
989.058, 880.825
989.174, 880.854
990.419, 881.165
994.101, 882.086
999.027, 883.317
999.144, 883.347
1001, 883.811
1002.1, 884.086
1002.22, 884.117
1002.54, 884.195
1002.57, 884.202
1002.93, 884.294
1010.1, 886.086
1016.33, 887.642
1018.1, 888.086
1024.39, 889.659
1026.1, 890.086
1031.92, 891.541
1031.94, 891.544
1034.1, 892.086
1036.43, 892.667
1036.44, 892.671
1042.1, 894.086
1043.67, 894.478
1050.1, 896.086
1051.6, 896.461
1058.1, 898.086
1064.74, 899.745
1066.1, 900.086
1071.43, 901.419
1071.45, 901.423
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1074.1, 902.086
1076.99, 902.808
1077.01, 902.812
1082.1, 904.086
1088.96, 905.8
1090.1, 906.086
1097.03, 907.819
1098.1, 908.086
1105.11, 909.839
1106.1, 910.086
1110.71, 911.237
1110.72, 911.241
1114.25, 912.124
1131.8, 913.879
1134.41, 914.139
1142.12, 914.911
1154.41, 916.139
1162.12, 916.911
1174.41, 918.139
1192.53, 919.952
1194.41, 920.139
1197.66, 920.465
1201.22, 920.776
1212.16, 921.718
1219.87, 922.15
1223.74, 922.15
1239.2, 922.15
1244.03, 922.15
1247.67, 922.15
1263.87, 920.811
1271.48, 920.143
1275.91, 919.79
1278.63, 919.622
1298.92, 918.144
1308.26, 917.4
1313.97, 917.047
1326.37, 916.144
1340.6, 915.011
1349.31, 914.473
1353.82, 914.144
1372.95, 912.621
1380.54, 912.136
1386.13, 910.94
1389.43, 910.122
1389.43, 910.122
1389.57, 910.087
1389.61, 910.077
1397.65, 908.087
1397.77, 908.056
1405.72, 906.087
1405.93, 906.034
1413.79, 904.087
1414.78, 903.841
1414.79, 903.84
1421.86, 902.087
1428.46, 900.451
1428.47, 900.45
1429.93, 900.087
1430.39, 899.974
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1438.01, 898.087
1438.54, 897.955
1446.08, 896.087
1446.69, 895.936
1454.15, 894.087
1456.17, 893.588
1456.17, 893.587
1457.93, 893.15
1495.01, 893.15
1616.33, 893.15
1858.87, 893.15
2127.47, 893.15
2141.81, 893.15
2181.65, 893.15
2195.59, 893.15
2234.57, 893.15
2475.13, 893.15
2486.56, 893.15
2956.54, 893.15
3093.33, 892.905
3324.03, 892.493
3501.9, 891.358
3555.84, 891.15
3608.19, 889.152
3660.59, 887.152
3711.06, 885.155
3712.05, 885.059
3731.64, 883.163
3735.81, 882.765
3742.15, 882.163
3742.45, 882.134
3742.79, 882.102
3753.01, 881.129
3763.16, 880.163
3774.12, 879.12
3784.18, 878.163
3795.56, 877.08
3805.2, 876.163
3817.03, 875.037
3826.22, 874.163
3838.25, 873.038
3847.41, 872.183
3861.79, 868.588
3887.2, 862.235
3907.15, 857.247
3927.2, 852.235
3942.59, 848.389
4034.21, 825.483
4146.59, 797.389
4307.21, 757.235
4332.82, 750.816
4346.52, 747.389
4353.25, 745.706
4353.34, 745.686
4361.26, 743.112

Material Boundary
4447.57, 739.873
4456.92, 738
4461.97, 736.994
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Material Boundary

4486.94, 732
4491.68, 731.051
4496.94, 730
4498.1, 729.768
4499.44, 729.5
4500.79, 729.23
4501.94, 729
4504.67, 728.454
4506.94, 728

Scenario-based Entities

Type Coordinates (x,y) Static
-9e-16, 723.896
0.809461, 723.908
1.15168, 723.913
1.45658, 723.917
1.93345, 723.924
4.30816, 723.96
12.6281, 724.084
24.2881, 724.257
113.381, 725.584
150.125, 726.131
251.754, 727.644
262.684, 727.807
264.857, 727.839
267.412, 727.877
267.74, 727.882
267.83, 727.883
268.093, 727.885
268.368, 727.882
269.061, 727.877
272.624, 727.847
281.529, 727.773
284.508, 727.748
284.959, 727.743
286.557, 727.708
289.734, 727.637
295.936, 727.498
301.316, 727.378
309.904, 727.186
313.768, 727.1
314.73, 727
317.794, 727
322.428, 727
327.892, 727
334.438, 727
352.838, 735.003
356.385, 735.013
366.425, 735.2
372.719, 735.318
379.181, 735.415
391.383, 735.573
399.078, 735.005
407.323, 734.789
412.029, 734.347
439.628, 735.289
488.131, 719.138
522.779, 707.602

Wadsworth Till

Assigned to:
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608.698, 679
618.307, 679
629.067, 679.262
642.777, 679.595
647.559, 679.711
660.405, 680.023
675.999, 680.402
689.108, 680.721
700.659, 681.002
711.292, 681.261
721.531, 681.51
724.458, 681.581
731.21, 681.745
742.989, 682.032
746.542, 682.118
760.228, 682.452
768.453, 682.652
775.361, 682.481
785.608, 682.229
792.858, 682.05
834.445, 681.025
836.108, 681
839.229, 681
842.442, 681
846.403, 681
851.249, 681
853.768, 681
858.565, 681
861.768, 681
864.838, 681
868.722, 681
876.123, 681
879.684, 681
882.824, 681
885.634, 681
888.824, 680.784
905.654, 679.642
913.684, 679.098
914.27, 679.058
916.598, 679.003
918.712, 678.951
920.654, 678.998
921.208, 679.012
921.899, 679.03
923.072, 679.061
924.878, 679.141
925.393, 679.164
926.99, 679.234
928.274, 679.291
929.213, 679.332
930.561, 679.392
932.042, 679.457
934.813, 679.981
940.841, 680.61
945.459, 681.092
948.634, 682.055
953.372, 683.186
964.682, 686.266
968.611, 687.32
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Water Table

970.51, 687.807
973.537, 688.568
983.137, 690.678
992.201, 692.586
995.001, 693.111
1005.88, 695.316
1015.48, 697.262
1026.16, 698.595
1029.95, 699.071
1037.13, 700.174
1049.53, 700.993
1053.89, 701.352
1060.67, 701.77
1068.84, 701.86
1069.64, 701.862
1072.74, 701.68
1077.4, 701.408
1085.39, 700.951
1093.76, 700.535
1103.93, 699.206
1105.21, 699.039
1108.51, 698.705
1108.62, 698.694
1115.88, 697.749
1119.27, 697.117
1126.35, 695.778
1134.85, 694.035
1143.12, 692.32
1144.75, 691.993
1145.42, 691.857
1146.43, 691.649
1147.98, 691.316
1148.3, 691.248
1149.18, 691.068
1151.08, 690.719
1156.36, 689.409
1157.27, 689.184
1163.63, 687.532
1180.77, 687.159
1199.14, 687
1219.87, 686.821
1247.6, 686.53
1274.47, 687.001
1354.82, 688.409
1380.15, 687.893
1449.6, 687
1461.71, 687
1495.01, 687
1500.34, 687
1516.14, 686.278
1637.24, 685
1692.76, 685
1718.93, 684.138
1781.09, 683.397
1807.08, 683
1816.05, 683
1826.62, 683
1845.4, 682.209
1854.88, 679
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1862.97, 679
1893.13, 688.871
1989.22, 720.9
2041.9, 738.472
2194.18, 687.752
2229.99, 688.38
2366.91, 690.776
2388.53, 690.405
2447.68, 689.392
2475.13, 688.921
2503.25, 688.435
2521.93, 688.112
2580.04, 689.12
2600.94, 689.482
2620.01, 689.813
2676.93, 690.8
2698.09, 690.434
2754.87, 689.452
2812.87, 688.448
2824.98, 688.239
2831.93, 688.119
2850.97, 688.449
2908.97, 689.455
2965.99, 690.443
2986.93, 690.807
3007.8, 690.446
3064.92, 689.458
3122.98, 688.453
3141.93, 688.125
3160.82, 688.453
3218.92, 689.461
3276.19, 690.454
3296.93, 690.814
3317.6, 690.456
3374.97, 689.464
3433.13, 688.457
3451.93, 688.132
3470.67, 688.457
3501.92, 688.999
3529.71, 689.545
3555.9, 690.059
3593.11, 690.795
3608.3, 691.095
3613.84, 691.204
3660.7, 690.618
3690.85, 690.24
3711.25, 689.984
3731.91, 689.696
3737.4, 689.624
3756.29, 689.378
3778.84, 689.083
3829.56, 690.08
3847.89, 690.44
3856.6, 690.594
3876.52, 690.946
3891.68, 691.214
3937.75, 692.028
3943.28, 691.934
3967.79, 691.516
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4028.7, 690.475
4075.88, 689.669
4092.79, 689.38
4147.28, 690.336
4166.21, 690.668
4214.57, 691.517
4293.87, 717.935
4347.22, 735.704
4355, 738.297
4369.59, 738.142
4375.46, 736.173
4379.34, 734.899
4386.69, 734.881
4390.98, 734.901
4397.07, 736.947
4400, 737.917
4410.58, 738.104
4428.73, 738.546
4441.57, 741.074
4791.53, 741.074
4796.96, 737.054
5009.05, 737.054

-9e-16, 723.896
0.809461, 723.908
1.15168, 723.913
1.45658, 723.917
1.93345, 723.924
4.30816, 723.96
12.6281, 724.084
24.2881, 724.257
113.381, 725.584
150.125, 726.131
251.754, 727.644
262.684, 727.807
264.857, 727.839
267.412, 727.877
267.74, 727.882
267.83, 727.883
268.093, 727.885
268.368, 727.882
269.061, 727.877
272.624, 727.847
281.529, 727.773
284.508, 727.748
284.959, 727.743
286.557, 727.708
289.734, 727.637
295.936, 727.498
301.316, 727.378
309.904, 727.186
313.768, 727.1
314.73, 727
317.794, 727
322.428, 727
327.892, 727
334.438, 727
352.838, 735.003
356.385, 735.013
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366.425, 735.2
372.719, 735.318
379.181, 735.415
391.383, 735.573
399.078, 735.005
407.323, 734.789
412.029, 734.347
439.628, 735.289
488.131, 719.138
522.779, 707.602
608.698, 679
618.307, 679
629.067, 679.262
642.777, 679.595
647.559, 679.711
660.405, 680.023
675.999, 680.402
689.108, 680.721
700.659, 681.002
711.292, 681.261
721.531, 681.51
724.458, 681.581
731.21, 681.745
742.989, 682.032
746.542, 682.118
760.228, 682.452
768.453, 682.652
775.361, 682.481
785.608, 682.229
792.858, 682.05
834.445, 681.025
836.108, 681
839.229, 681
842.442, 681
846.403, 681
851.249, 681
853.768, 681
858.565, 681
861.768, 681
864.838, 681
868.722, 681
876.123, 681
879.684, 681
882.824, 681
885.634, 681
888.824, 680.784
905.654, 679.642
913.684, 679.098
914.27, 679.058
916.598, 679.003
918.712, 678.951
920.654, 678.998
921.208, 679.012
921.899, 679.03
923.072, 679.061
924.878, 679.141
925.393, 679.164
926.99, 679.234
928.274, 679.291
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Drawdown Line

929.213, 679.332
930.561, 679.392
932.042, 679.457
934.813, 679.981
940.841, 680.61
945.459, 681.092
948.634, 682.055
953.372, 683.186
964.682, 686.266
968.611, 687.32
970.51, 687.807
973.537, 688.568
983.137, 690.678
992.201, 692.586
995.001, 693.111
1005.88, 695.316
1015.48, 697.262
1026.16, 698.595
1029.95, 699.071
1037.13, 700.174
1049.53, 700.993
1053.89, 701.352
1060.67, 701.77
1068.84, 701.86
1069.64, 701.862
1072.74, 701.68
1077.4, 701.408
1085.39, 700.951
1093.76, 700.535
1103.93, 699.206
1105.21, 699.039
1108.51, 698.705
1108.62, 698.694
1115.88, 697.749
1119.27, 697.117
1126.35, 695.778
1134.85, 694.035
1143.12, 692.32
1144.75, 691.993
1145.42, 691.857
1146.43, 691.649
1147.98, 691.316
1148.3, 691.248
1149.18, 691.068
1151.08, 690.719
1156.36, 689.409
1157.27, 689.184
1163.63, 687.532
1180.77, 687.159
1199.14, 687
1219.87, 686.821
1247.6, 686.53
1274.47, 687.001
1354.82, 688.409
1380.15, 687.893
1449.6, 687
1461.71, 687
1495.01, 687
1500.34, 687
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Drawdown Line
1516.14, 686.278
1637.24, 685
1692.76, 685
1718.93, 684.138
1781.09, 683.397
1807.08, 683
1816.05, 683
1826.62, 683
1845.4, 682.209
1854.88, 679
1862.97, 679
1893.13, 688.871
1989.22, 720.9
2041.9, 738.472
2194.18, 687.752
2229.99, 688.38
2366.91, 690.776
2388.53, 690.405
2447.68, 689.392
2475.13, 688.921
2503.25, 688.435
2521.93, 688.112
2580.04, 689.12
2600.94, 689.482
2620.01, 689.813
2676.93, 690.8
2698.09, 690.434
2754.87, 689.452
2812.87, 688.448
2824.98, 688.239
2831.93, 688.119
2850.97, 688.449
2908.97, 689.455
2965.99, 690.443
2986.93, 690.807
3007.8, 690.446
3064.92, 689.458
3122.98, 688.453
3141.93, 688.125
3160.82, 688.453
3218.92, 689.461
3276.19, 690.454
3296.93, 690.814
3317.6, 690.456
3374.97, 689.464
3433.13, 688.457
3451.93, 688.132
3470.67, 688.457
3501.92, 688.999
3529.71, 689.545
3555.9, 690.059
3593.11, 690.795
3608.3, 691.095
3613.84, 691.204
3660.7, 690.618
3690.85, 690.24
3711.25, 689.984
3731.91, 689.696
3737.4, 689.624
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3756.29, 689.378
3778.84, 689.083
3829.56, 690.08
3847.89, 690.44
3856.6, 690.594
3876.52, 690.946
3891.68, 691.214
3937.75, 692.028
3943.28, 691.934
3967.79, 691.516
4028.7, 690.475
4075.88, 689.669
4092.79, 689.38
4147.28, 690.336
4166.21, 690.668
4214.57, 691.517
4293.87, 717.935
4347.22, 735.704
4355, 738.297
4369.59, 738.142
4375.46, 736.173
4379.34, 734.899
4386.69, 734.881
4390.98, 734.901
4397.07, 736.947
4400, 737.917
4410.58, 738.104
4428.73, 738.546
4430.97, 738.097
4441.29, 736.032
4446.59, 734.97
4455.94, 733.097
4460.99, 732.09
4463.46, 731.597
4465.14, 731.261
4465.96, 731.097
4472.68, 729.754
4475.95, 729.1
4478.43, 728.588
4481.38, 728
4481.45, 728
4483.36, 727.618
4485.96, 727.097
4490.7, 726.149
4495.96, 725.097
4497.12, 724.865
4498.46, 724.597
4499.81, 724.327
4500.96, 724.097
4503.69, 723.551
4505.51, 723.187
4506.46, 722.809
4508.48, 722
4513.9, 722
4516.95, 722
4519.28, 721.534
4521.95, 721
4656.84, 721
4685.73, 721
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4711.04, 721
4713.3, 721.452
4716.04, 722
4718.38, 722
4724.51, 722
4726.29, 722.711
4727.48, 723.187
4728.79, 723.45
4732.03, 724.097
4732.91, 724.274
4734.53, 724.597
4735.41, 724.773
4737.03, 725.097
4740.55, 725.801
4747.03, 727.097
4748.79, 727.448
4752.03, 728.097
4753.78, 728.448
4757.03, 729.097
4760.53, 729.797
4763.5, 730.39
4767.03, 731.097
4767.91, 731.272
4769.54, 731.598
4771.42, 731.978
4774.43, 732.582
4776.5, 733
4776.53, 733
4784.64, 734.61
4786.11, 734.902
4786.67, 735.014
4787.93, 735.263
4795.37, 736.738
4795.62, 736.787
4796.96, 737.054
5009.05, 737.054
435.797, 740.289
443.602, 740.289
447.47, 739
450.033, 738.146
453.47, 737
454.639, 736.61
456.913, 735.853
459.474, 735
462.023, 734.151
465.481, 733
465.482, 733
470.568, 731.307
477.496, 729
480.031, 728.156
483.505, 727
486.035, 726.158
489.513, 725
493.701, 723.607
495.524, 723
499.16, 721.79
507.535, 719
509.344, 718.398
513.543, 717

Low Permeable 
Earth Liner

Bottom Liner 
Critical 
Interface - 
Base and 
Sideslopes

LCS Granular 
Drainage Layer

Assigned to:
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515.347, 716.4
519.551, 715
521.35, 714.401
525.559, 713
529.162, 711.807
537.749, 709
539.827, 708.301
543.591, 707
545.694, 706.3
549.599, 705
551.706, 704.298
555.606, 703
560.534, 701.359
567.615, 699
570.071, 698.182
573.623, 697
577.692, 695.645
579.631, 695
583.706, 693.643
583.706, 693.643
585.639, 693
594.551, 690.033
597.655, 689
599.571, 688.362
603.662, 687
608.129, 685.513
609.67, 685
618.233, 685
628.127, 685.241
628.175, 685.242
700.514, 687
768.454, 688.654
835.534, 687
874.622, 687
885.02, 687
885.837, 687
914.501, 685.056
914.512, 685.056
916.783, 685
918.713, 684.952
920.67, 685
922.861, 685.058
931.35, 685.433
933.943, 685.923
944.266, 687
947.065, 687.849
951.886, 689
965.137, 692.608
966.644, 693
967.06, 693.116
971.617, 694.286
974.456, 694.923
974.842, 695
982.543, 696.691
984.141, 697
990.827, 698.433
993.853, 699
1011.96, 702.672
1013.62, 703
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1014.48, 703.184
1029.03, 705
1036.48, 706.144
1049.43, 707
1054.51, 707.425
1060.93, 707.795
1067.29, 707.858
1069.81, 707.862
1084.55, 707
1094.3, 706.515
1105.9, 705
1109.31, 704.655
1114.62, 703.964
1116.8, 703.68
1119.86, 703.126
1120.45, 703
1128.59, 701.46
1130.69, 701
1136.6, 699.804
1140.35, 699
1147.15, 697.628
1150.1, 697
1152.34, 696.587
1158.74, 695
1164.46, 693.516
1180.87, 693.158
1199.19, 693
1219.93, 692.821
1247.58, 692.53
1274.37, 693
1354.83, 694.411
1380.25, 693.892
1449.64, 693
1461.71, 693
1495.01, 693
1500.48, 693
1516.31, 692.277
1637.28, 691
1692.86, 691
1719.06, 690.137
1781.17, 689.396
1807.13, 689
1816.05, 689
1826.74, 689
1846.47, 688.169
1846.65, 688.162
1850.41, 686.948
1855.35, 685.225
1856.02, 685
1856.55, 685
1858.87, 685
1861.85, 685
1868.81, 687.228
1874.47, 689
1874.47, 689
1875.79, 689.44
1880.49, 691
1880.54, 691
1881.86, 691.439
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Piezoline

1886.54, 693
1891.23, 694.563
1892.54, 695
1893.8, 695.436
1893.84, 695.436
1898.54, 697
1899.79, 697.434
1899.84, 697.434
1904.54, 699
1905.79, 699.433
1905.84, 699.433
1910.54, 701
1911.78, 701.431
1911.83, 701.431
1916.54, 703
1917.78, 703.43
1917.83, 703.429
1922.54, 705
1923.77, 705.428
1923.82, 705.428
1928.54, 707
1929.77, 707.426
1929.82, 707.426
1934.54, 709
1935.76, 709.425
1935.82, 709.425
1940.54, 711
1941.76, 711.423
1941.81, 711.423
1946.54, 713
1947.76, 713.422
1947.81, 713.422
1952.54, 715
1953.76, 715.42
1953.8, 715.42
1958.54, 717
1959.76, 717.419
1959.8, 717.419
1964.54, 719
1965.76, 719.417
1965.79, 719.417
1970.54, 721
1971.76, 721.416
1971.79, 721.416
1976.54, 723
1977.76, 723.414
1977.79, 723.414
1982.54, 725
1987.31, 726.589
1988.52, 727
1988.54, 727
1993.32, 728.59
1994.52, 729
1994.54, 729
1995.75, 729.41
1995.77, 729.41
2000.55, 731
2001.74, 731.408
2001.77, 731.408
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2006.55, 733
2007.74, 733.406
2007.77, 733.406
2012.55, 735
2013.73, 735.405
2013.76, 735.405
2018.55, 737
2019.73, 737.403
2019.76, 737.403
2024.55, 739
2025.72, 739.402
2025.75, 739.402
2030.55, 741
2031.73, 741.4
2036.53, 743
2041.91, 744.8
2060.85, 738.545
2075.51, 733.686
2122.09, 718.246
2127.47, 716.441
2149.16, 709.179
2175.38, 700.392
2176.55, 700
2195.21, 693.791
2195.27, 693.772
2195.49, 693.776
2195.5, 693.776
2195.59, 693.778
2208.3, 694
2235.83, 694.482
2276.51, 695.194
2295.76, 695.531
2313.04, 695.833
2322.59, 696
2366.91, 696.776
2387.58, 696.422
2475.13, 694.921
2521.93, 694.112
2580.01, 695.119
2599.02, 695.449
2655.66, 696.431
2676.93, 696.8
2698.12, 696.433
2756.78, 695.419
2775.37, 695.097
2824.98, 694.239
2831.93, 694.119
2870.81, 694.793
2896.34, 695.236
2908.97, 695.455
2965.96, 696.443
2986.93, 696.807
3005.86, 696.479
3026.7, 696.119
3084.07, 695.126
3141.93, 694.125
3160.86, 694.454
3218.92, 695.461
3276.16, 696.453
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3296.93, 696.814
3315.7, 696.489
3373.9, 695.482
3431.21, 694.491
3451.93, 694.132
3472.59, 694.49
3501.92, 694.999
3532.41, 695.598
3555.9, 696.059
3592.57, 696.784
3608.3, 697.095
3613.84, 697.204
3660.7, 696.618
3690.91, 696.239
3711.25, 695.984
3731.91, 695.696
3736.97, 695.63
3774.17, 695.144
3778.84, 695.083
3829.52, 696.079
3847.89, 696.44
3856.62, 696.594
3891.54, 697.211
3937.75, 698.028
3943.28, 697.934
3967.87, 697.514
4028.8, 696.473
4092.79, 695.38
4147.28, 696.336
4168.34, 696.706
4213.55, 697.499
4302.23, 727.041
4347.22, 741.988
4350.55, 743.096
4352.88, 743.177
4354.12, 743.273

Focus Search Window

4434.16, 721.047
4762.52, 721.047
4762.52, 752
4434.16, 742.558
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SLOPE STABILITY 
SECTION A-A’ – HORIZONTAL EXPANSION 

RAPID DRAWDOWN GLOBAL STABILITY 
LOWE AND KARAFIATH ANALYSIS 

VANDENBERGE, WRIGHT INTERPOLATION

COMPLETE BUILDOUT LANDFORM
CIRCULAR ANALYSIS 

(ROTATIONAL SLOPE FAILURE) 



2.0762.0762.0762.076

1

W (Final)

Method: Janbu corrected
Factor of Safety: 2.076
Center: 4190.808, 1229.037
Radius: 675.133
Left Slip Surface Endpoint: 3605.764, 892.097
Right Slip Surface Endpoint: 4641.095, 726.000

Zion Landfill Site 2 North Expansion: Section A-A' (North Side)
Rapid Drawdown / Lowe and Karafiath Analysis - VandenBerge, Wright Interpolation
Complete Buildout / Global Stability
Circular - Grid Search 
Seismic Conditions 

  0.0461

RD 
PhiR 
(deg)

RD 
Cr 

(psf)

Rapid Drawdown (RD) 
Undrained Strength

Phi 
(deg)

Cohesion 
(psf)

Sat. Unit 
Weight (lbs/

ft3)

Unit 
Weight 

(lbs/ft3)
ColorMaterial Name

No34.30130.3121.5Final Cover Soils

No21.90130.3121.5Final Cover Critical Interface

No3007575Expansion Waste Fill

No3007575Existing Waste Fill

No300130126LCS Granular Drainage Layer

No14.945134.1128.2
Bottom Liner Critical Interface -

 Base and Sideslopes

No34.30134.1128.2Low Permeable Earth Liner

11.81465Yes14.31000137.8136.6Wadsworth Till

Safety Factor
0.000
0.250
0.500
0.750
1.000
1.250
1.500
1.750
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2.750
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0
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0
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0
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1
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0
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4
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Slide Analysis Information

A-A_final_north_LT

Project Summary
File Name: A-A_final_north_LT.slmd
Slide Modeler Version: 9.006
Compute Time: 00h:00m:56.819s
Project Title: SLIDE - An Interactive Slope Stability Program
Date Created: 1/30/2020, 11:59:15 AM

General Settings
Units of Measurement: Imperial Units
Time Units: days
Permeability Units: feet/second
Data Output: Standard
Failure Direction: Left to Right

Analysis Options
Slices Type: Vertical

Analysis Methods Used
Bishop simplified
GLE/Morgenstern-Price with interslice force function 
(Half Sine)
Janbu corrected
Spencer

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes
Create Interslice boundaries at intersections with water 
tables and piezos:

Yes

Initial trial value of FS: 1
Steffensen Iteration: Yes

Groundwater Analysis



Groundwater Method: Water Surfaces
Pore Fluid Unit Weight [lbs/ft3]: 62.4
Use negative pore pressure cutoff: Yes
Maximum negative pore pressure [psf]: 0
Advanced Groundwater Method: Rapid Drawdown
Rapid Drawdown Method: Lowe and Karafiath (1960)

Random Numbers
Pseudo-random Seed: 10116
Random Number Generation Method: Park and Miller v.3

Surface Options
Surface Type: Circular
Search Method: Grid Search
Radius Increment: 10
Composite Surfaces: Disabled
Reverse Curvature: Invalid Surfaces
Minimum Elevation: Not Defined
Minimum Depth: Not Defined
Minimum Area: Not Defined
Minimum Weight: Not Defined

Seismic Loading
Advanced seismic analysis: No
Staged pseudostatic analysis: No
Seismic Load Coefficient (Horizontal): 0.0461

Materials
Final Cover Soils

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 0
Friction Angle [deg] 34.3
Water Surface None
Ru Value 0
Final Cover Critical Interface

Color

Strength Type Mohr-Coulomb

2/65

Tuesday, January 26, 2021A-A_final_north_LT



Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 0
Friction Angle [deg] 21.9
Water Surface None
Ru Value 0
Expansion Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface None
Ru Value 0
Existing Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface None
Ru Value 0
LCS Granular Drainage Layer

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 126
Saturated Unit Weight [lbs/ft3] 130
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface Piezometric Line 1
Hu Value 1
Bottom Liner Critical Interface - Base and Sideslopes

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 45
Friction Angle [deg] 14.9
Water Surface Piezometric Line 1
Hu Value 1
Low Permeable Earth Liner

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 0
Friction Angle [deg] 34.3
Water Surface Piezometric Line 1
Hu Value 1
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Wadsworth Till

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 136.6
Saturated Unit Weight [lbs/ft3] 137.8
Cohesion [psf] 1000
Friction Angle [deg] 14.3
Water Surface Water Table
Hu Value 1
Rapid Drawdown Undrained Behaviour Yes
RD Shear Strength Envelope Properties CR: 1465PhiR: 11.8

Global Minimums
Method: bishop simplified

FS 2.172020
Center: 4205.188, 1368.202
Radius: 795.952
Left Slip Surface Endpoint: 3566.205, 893.607
Right Slip Surface Endpoint: 4675.419, 726.000
Resisting Moment: 4.44557e+09 lb-ft
Driving Moment: 2.04674e+09 lb-ft
Total Slice Area: 179145 ft2
Surface Horizontal Width: 1109.21 ft
Surface Average Height: 161.506 ft

Method: janbu corrected

FS 2.076110
Center: 4190.808, 1229.037
Radius: 675.133
Left Slip Surface Endpoint: 3605.764, 892.097
Right Slip Surface Endpoint: 4641.095, 726.000
Resisting Horizontal Force: 5.39345e+06 lb
Driving Horizontal Force: 2.59786e+06 lb
Total Slice Area: 182626 ft2
Surface Horizontal Width: 1035.33 ft
Surface Average Height: 176.394 ft

Method: spencer
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FS 2.154950
Center: 4205.188, 1368.202
Radius: 777.420
Left Slip Surface Endpoint: 3590.149, 892.693
Right Slip Surface Endpoint: 4643.319, 726.000
Resisting Moment: 3.87576e+09 lb-ft
Driving Moment: 1.79854e+09 lb-ft
Resisting Horizontal Force: 4.58945e+06 lb
Driving Horizontal Force: 2.12973e+06 lb
Total Slice Area: 156252 ft2
Surface Horizontal Width: 1053.17 ft
Surface Average Height: 148.363 ft

Method: gle/morgenstern-price

FS 2.156370
Center: 4205.188, 1368.202
Radius: 777.420
Left Slip Surface Endpoint: 3590.149, 892.693
Right Slip Surface Endpoint: 4643.319, 726.000
Resisting Moment: 3.87831e+09 lb-ft
Driving Moment: 1.79854e+09 lb-ft
Resisting Horizontal Force: 4.59425e+06 lb
Driving Horizontal Force: 2.13055e+06 lb
Total Slice Area: 156252 ft2
Surface Horizontal Width: 1053.17 ft
Surface Average Height: 148.363 ft

Valid and Invalid Surfaces
Method: bishop simplified

Number of Valid Surfaces: 4836
Number of Invalid Surfaces: 15

Error Codes
Error Code -103 reported for 15 surfaces

Method: janbu corrected

Number of Valid Surfaces: 4836
Number of Invalid Surfaces: 15

Error Codes
Error Code -103 reported for 15 surfaces

Method: spencer

Number of Valid Surfaces: 4836
Number of Invalid Surfaces: 15

Error Codes
Error Code -103 reported for 15 surfaces

Method: gle/morgenstern-price
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Number of Valid Surfaces: 4836
Number of Invalid Surfaces: 15

Error Codes
Error Code -103 reported for 15 surfaces

Error Code Descriptions

The following errors were encountered during the computation:
-103 = Two surface / slope intersections, but one or more surface / nonslope external polygon  
intersections lie between them. This usually occurs when the slip surface extends past the  
bottom of the soil region, but may also occur on a benched slope model with two sets of Slope  
Limits.

Entity Information
L&K - Van

Shared Entities

Type Coordinates (x,y)
4801.65, 742.054
4796.47, 742.054
4726.05, 728
4724.43, 727.354
4723.55, 727
4718.38, 727
4715.55, 727
4712.32, 726.355
4710.54, 726
4685.73, 726
4656.84, 726
4522.44, 726
4520.26, 726.437
4517.44, 727
4513.9, 727
4509.44, 727
4508.31, 727.451
4506.94, 728
4486.94, 732
4486.94, 732
4484.34, 732.521
4481.94, 733
4481.87, 733
4479.43, 733.489
4476.94, 734
4476.94, 734
4473.66, 734.657
4466.94, 736
4466.94, 736
4466.94, 736
4464.44, 736.5
4461.97, 736.994
4461.43, 737.102
4456.94, 738
4456.94, 738
4451.39, 739.111
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4447.57, 739.873
4442.27, 740.935
4431.95, 743
4429.16, 743.558
4410.47, 743.103
4399.15, 742.903
4395.49, 741.691
4390.15, 739.897
4386.69, 739.881
4380.14, 739.897
4377.03, 740.918
4371.14, 742.896
4365, 744.839
4354.12, 748.427
4347.22, 750.154
4333.51, 753.581
4307.9, 760
4147.28, 800.154
4034.9, 828.248
3943.28, 851.154
3927.9, 855
3907.85, 860.012
3887.89, 865
3862.48, 871.353
3847.89, 875
3838.52, 875.876
3826.49, 877
3817.3, 877.874
3805.47, 879
3795.83, 879.918
3784.45, 881
3774.39, 881.957
3763.43, 883
3753.28, 883.966
3743.06, 884.939
3742.72, 884.971
3742.42, 885
3736.08, 885.603
3731.91, 886
3712.33, 887.896
3711.25, 888
3660.7, 890
3608.3, 892
3555.9, 894
3501.92, 894.208
3324.04, 895.343
3093.34, 895.755
2956.54, 896
2486.56, 896
2475.13, 896
2234.57, 896
2195.59, 896
2181.65, 896
2141.81, 896
2127.47, 896
1858.87, 896
1616.33, 896
1495.01, 896
1458.28, 896
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1456.86, 896.353
1456.85, 896.354
1454.84, 896.853
1447.37, 898.703
1446.76, 898.853
1439.22, 900.721
1438.69, 900.853
1431.08, 902.74
1430.62, 902.853
1429.15, 903.217
1429.15, 903.218
1422.55, 904.853
1415.47, 906.607
1415.47, 906.607
1414.48, 906.853
1406.62, 908.801
1406.4, 908.853
1398.46, 910.822
1398.33, 910.853
1390.3, 912.844
1390.26, 912.853
1390.12, 912.889
1390.12, 912.889
1386.77, 913.717
1380.94, 914.966
1373.16, 915.464
1354.04, 916.986
1349.5, 917.317
1340.81, 917.854
1326.59, 918.986
1314.16, 919.891
1308.46, 920.243
1299.13, 920.986
1278.82, 922.465
1276.11, 922.633
1271.72, 922.983
1264.11, 923.65
1247.79, 925
1244.03, 925
1239.2, 925
1223.74, 925
1219.79, 925
1211.96, 924.561
1200.98, 923.615
1197.39, 923.302
1194.12, 922.975
1192.25, 922.788
1174.12, 920.975
1161.84, 919.746
1154.12, 918.975
1141.84, 917.746
1134.12, 916.975
1131.52, 916.714
1113.76, 914.939
1110.03, 914.006
1110.01, 914.002
1105.41, 912.851
1104.42, 912.604
1097.41, 910.851
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External Boundary

1096.34, 910.584
1089.41, 908.851
1088.27, 908.565
1081.41, 906.851
1076.31, 905.577
1076.3, 905.573
1073.41, 904.851
1070.76, 904.188
1070.74, 904.184
1065.41, 902.851
1064.04, 902.51
1057.41, 900.851
1050.91, 899.226
1049.41, 898.851
1042.98, 897.243
1041.41, 896.851
1035.75, 895.435
1035.73, 895.432
1033.41, 894.851
1031.24, 894.309
1031.23, 894.306
1025.41, 892.851
1023.7, 892.424
1017.41, 890.851
1015.64, 890.407
1009.41, 888.851
1002.24, 887.059
1001.87, 886.967
1001.85, 886.96
1001.53, 886.882
1001.41, 886.851
1000.31, 886.576
998.452, 886.111
998.336, 886.082
993.409, 884.851
989.728, 883.93
988.483, 883.619
988.367, 883.59
986.509, 883.126
985.409, 882.851
982.082, 882.019
977.409, 880.851
973.251, 879.811
969.409, 878.851
964.222, 877.554
961.409, 876.851
959.545, 876.385
957.953, 875.986
953.409, 874.851
950.878, 874.218
950.2, 874.048
949.069, 873.766
947.594, 873.397
945.409, 872.851
945.25, 872.811
944.49, 872.621
943.871, 872.466
937.409, 870.851
935.469, 870.366
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929.409, 868.851
922.837, 867.208
921.409, 866.851
914.83, 865.206
913.409, 864.851
912.054, 864.512
905.409, 862.851
904.157, 862.538
897.409, 860.851
895.171, 860.291
889.409, 858.851
883.455, 857.362
882.565, 857.14
881.409, 856.851
880.304, 856.574
873.409, 854.851
866.47, 853.116
865.409, 852.851
858.425, 851.105
857.409, 850.851
850.382, 849.094
849.409, 848.851
848.476, 848.617
841.409, 846.851
834.511, 845.126
833.409, 844.851
832.349, 844.586
825.409, 842.851
819.152, 841.286
817.409, 840.851
811.119, 839.278
809.409, 838.851
807.747, 838.435
801.409, 836.851
794.398, 835.098
793.409, 834.851
792.434, 834.607
792.426, 834.605
785.409, 832.851
778.07, 831.016
777.409, 830.851
777.357, 830.838
777.354, 830.838
769.409, 828.851
766.195, 828.047
761.409, 826.851
754.352, 825.086
754.344, 825.084
753.409, 824.851
752.484, 824.619
752.476, 824.617
745.409, 822.851
742.15, 822.036
737.409, 820.851
734.118, 820.028
729.409, 818.851
726.082, 818.019
721.42, 816.851
714.316, 815.075
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714.308, 815.073
713.42, 814.851
712.543, 814.631
712.535, 814.629
705.42, 812.851
701.994, 811.994
697.42, 810.851
692.873, 809.714
689.42, 808.851
684.906, 807.722
681.42, 806.851
674.27, 805.063
674.262, 805.061
673.422, 804.851
672.586, 804.643
665.409, 802.851
661.711, 801.926
657.419, 800.851
653.685, 799.917
649.422, 798.851
645.167, 797.79
641.409, 796.851
634.21, 795.051
633.409, 794.851
632.619, 794.653
625.409, 792.851
621.53, 791.881
617.419, 790.851
613.503, 789.872
609.419, 788.851
605.466, 787.862
601.421, 786.851
594.16, 785.039
593.415, 784.852
592.654, 784.664
585.393, 782.851
581.342, 781.838
577.393, 780.851
573.314, 779.831
569.392, 778.851
565.288, 777.824
561.39, 776.85
554.142, 775.035
553.404, 774.85
552.668, 774.665
545.409, 772.851
538.007, 771
538.003, 771
537.388, 770.846
529.393, 768.851
525.016, 767.756
521.392, 766.85
514.117, 765.028
513.413, 764.851
512.696, 764.673
505.386, 762.851
500.914, 761.732
497.408, 760.85
492.912, 759.725
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489.386, 758.851
485.922, 757.977
481.42, 756.851
474.122, 755.025
473.423, 754.851
472.728, 754.677
465.411, 752.851
460.744, 751.683
457.419, 750.85
453.425, 749.85
449.755, 748.932
449.43, 748.851
449.065, 748.76
441.43, 746.851
411.625, 739.4
408.752, 739.647
407.707, 739.78
399.328, 740
391.535, 740.576
375.004, 740.361
356.331, 740.013
351.947, 740
351.399, 739.824
347.109, 738
345.31, 737.207
342.499, 736
338.762, 734.381
337.91, 734
333.865, 732.219
333.374, 732
331.196, 732
314.988, 732
314.081, 732.094
284.972, 732.744
267.961, 732.886
0, 728.896
1.137e-13, 646.588
-5.68e-14, 330.891
5009.05, 330.891
5009.05, 649.333
5009.05, 742.054
411.625, 739.4
415.074, 739.104
419.682, 740
425.234, 740.088
426.201, 740.106
426.87, 740.119
435.797, 740.289
440.602, 740.289
447.47, 738
450.033, 737.146
453.47, 736
454.639, 735.61
456.913, 734.853
459.474, 734
462.023, 733.151
465.481, 732
465.482, 732
470.568, 730.307
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477.496, 728
480.031, 727.156
483.505, 726
486.035, 725.158
489.513, 724
493.701, 722.607
495.524, 722
499.16, 720.79
507.535, 718
509.344, 717.398
513.543, 716
515.347, 715.4
519.551, 714
521.35, 713.401
525.559, 712
529.162, 710.807
537.749, 708
539.827, 707.301
543.591, 706
545.694, 705.3
549.599, 704
551.706, 703.298
555.606, 702
560.534, 700.359
567.615, 698
570.071, 697.182
573.623, 696
577.692, 694.645
579.631, 694
583.706, 692.643
583.706, 692.643
585.639, 692
594.551, 689.033
597.655, 688
599.571, 687.362
603.662, 686
608.129, 684.513
609.67, 684
618.233, 684
628.127, 684.241
628.175, 684.242
700.514, 686
768.454, 687.654
835.534, 686
874.622, 686
885.02, 686
885.837, 686
914.501, 684.056
914.512, 684.056
916.783, 684
918.713, 683.952
920.67, 684
922.861, 684.058
931.35, 684.433
933.943, 684.923
944.266, 686
947.065, 686.849
951.886, 688
965.137, 691.608
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966.644, 692
967.06, 692.116
971.617, 693.286
974.456, 693.923
974.842, 694
982.543, 695.691
984.141, 696
990.827, 697.433
993.853, 698
1011.96, 701.672
1013.62, 702
1014.48, 702.184
1029.03, 704
1036.48, 705.144
1049.43, 706
1054.51, 706.425
1060.93, 706.795
1067.29, 706.858
1069.81, 706.862
1084.55, 706
1094.3, 705.515
1105.9, 704
1109.31, 703.655
1114.62, 702.964
1116.8, 702.68
1119.86, 702.126
1120.45, 702
1128.59, 700.46
1130.69, 700
1136.6, 698.804
1140.35, 698
1147.15, 696.628
1150.1, 696
1152.34, 695.587
1158.74, 694
1164.46, 692.516
1180.87, 692.158
1199.19, 692
1219.93, 691.821
1247.58, 691.53
1274.37, 692
1354.83, 693.411
1380.25, 692.892
1449.64, 692
1461.71, 692
1495.01, 692
1500.48, 692
1516.31, 691.277
1637.28, 690
1692.86, 690
1719.06, 689.137
1781.17, 688.396
1807.13, 688
1816.05, 688
1826.74, 688
1846.47, 687.169
1850.09, 686
1855.02, 684.278
1855.86, 684
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Material Boundary

1856.55, 684
1858.87, 684
1862.01, 684
1866.61, 685.507
1867.43, 685.773
1868.11, 686
1868.4, 686.102
1874.47, 688
1874.47, 688
1875.79, 688.44
1880.49, 690
1880.54, 690
1881.86, 690.439
1886.54, 692
1891.23, 693.563
1892.54, 694
1893.8, 694.436
1893.84, 694.436
1898.54, 696
1899.79, 696.434
1899.84, 696.434
1904.54, 698
1905.79, 698.433
1905.84, 698.433
1910.54, 700
1911.78, 700.431
1911.83, 700.431
1916.54, 702
1917.78, 702.43
1917.83, 702.429
1922.54, 704
1923.77, 704.428
1923.82, 704.428
1928.54, 706
1929.77, 706.426
1929.82, 706.426
1934.54, 708
1935.76, 708.425
1935.82, 708.425
1940.54, 710
1941.76, 710.423
1941.81, 710.423
1946.54, 712
1947.76, 712.422
1947.81, 712.422
1952.54, 714
1953.76, 714.42
1953.8, 714.42
1958.54, 716
1959.76, 716.419
1959.8, 716.419
1964.54, 718
1965.76, 718.417
1965.79, 718.417
1970.54, 720
1971.76, 720.416
1971.79, 720.416
1976.54, 722
1977.76, 722.414
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1977.79, 722.414
1982.54, 724
1987.31, 725.589
1988.52, 726
1988.54, 726
1993.32, 727.59
1994.52, 728
1994.54, 728
1995.75, 728.41
1995.77, 728.41
2000.55, 730
2001.74, 730.408
2001.77, 730.408
2006.55, 732
2007.74, 732.406
2007.77, 732.406
2012.55, 734
2013.73, 734.405
2013.76, 734.405
2018.55, 736
2019.73, 736.403
2019.76, 736.403
2024.55, 738
2025.72, 738.402
2025.75, 738.402
2030.55, 740
2031.73, 740.4
2036.53, 742
2041.91, 743.743
2060, 737.734
2072.88, 733.432
2127.47, 715.257
2173.38, 700
2195.04, 692.792
2195.11, 692.769
2195.24, 692.771
2195.59, 692.778
2366.91, 695.776
2388.56, 695.405
2447.68, 694.392
2475.13, 693.921
2503.22, 693.435
2521.93, 693.112
2580.01, 694.119
2600.94, 694.482
2620.04, 694.813
2676.93, 695.8
2698.12, 695.433
2754.87, 694.452
2812.84, 693.449
2824.98, 693.239
2831.93, 693.119
2851.01, 693.449
2908.97, 694.455
2965.96, 695.443
2986.93, 695.807
3007.83, 695.445
3064.92, 694.458
3122.95, 693.454
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3141.93, 693.125
3160.85, 693.454
3218.92, 694.461
3276.17, 695.453
3296.93, 695.814
3317.63, 695.456
3374.97, 694.464
3433.1, 693.458
3451.93, 693.132
3470.7, 693.458
3501.92, 693.999
3529.71, 694.545
3555.9, 695.059
3593.08, 695.794
3608.3, 696.095
3613.84, 696.204
3660.7, 695.618
3690.86, 695.24
3711.25, 694.984
3731.91, 694.696
3737.4, 694.624
3756.25, 694.378
3778.84, 694.083
3829.53, 695.079
3847.89, 695.44
3856.61, 695.594
3876.56, 695.947
3891.57, 696.212
3937.75, 697.028
3943.28, 696.934
3967.86, 696.515
4028.78, 695.474
4075.88, 694.669
4092.79, 694.38
4147.28, 695.336
4168.47, 695.708
4213.72, 696.502
4287.75, 721.165
4347.22, 740.972
4354.12, 743.273
4360.73, 743.124
4361.26, 743.112
4363.81, 743.055
4369.04, 742.975
4371.14, 742.896
425.234, 740.088
425.659, 739.946
439.628, 735.289
445.572, 733.308
448.135, 732.454
451.572, 731.308
452.741, 730.918
455.017, 730.16
457.579, 729.307
460.127, 728.458
464.508, 727
464.51, 727
468.673, 725.614
475.6, 723.307
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478.136, 722.463
481.611, 721.307
484.14, 720.465
487.618, 719.307
491.807, 717.914
493.629, 717.307
497.265, 716.097
505.64, 713.307
507.449, 712.705
511.648, 711.307
513.452, 710.707
517.656, 709.307
519.455, 708.708
523.669, 707.306
527.287, 706.108
535.86, 703.305
537.89, 702.622
541.663, 701.318
543.799, 700.607
547.704, 699.307
549.811, 698.606
553.711, 697.307
558.639, 695.666
565.718, 693.308
568.176, 692.49
571.728, 691.307
575.797, 689.953
577.736, 689.307
582.052, 687.87
582.052, 687.87
583.743, 687.307
592.656, 684.34
595.759, 683.307
597.676, 682.669
601.767, 681.307
606.234, 679.82
608.698, 679
618.307, 679
628.226, 679.242
628.274, 679.242
700.659, 681.002
768.453, 682.652
835.46, 681
874.622, 681
885.02, 681
885.634, 681
914.27, 679.058
914.411, 679.057
916.635, 679.002
918.712, 678.951
920.822, 679.002
923.072, 679.061
932.042, 679.457
934.813, 679.981
945.459, 681.092
948.634, 682.055
953.372, 683.186
966.68, 686.81
968.205, 687.206
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968.611, 687.32
973.02, 688.452
975.698, 689.053
976.071, 689.127
983.756, 690.815
985.339, 691.121
992.008, 692.55
995.001, 693.111
1013.14, 696.789
1014.83, 697.123
1015.48, 697.262
1029.86, 699.057
1037.13, 700.174
1049.88, 701.017
1054.93, 701.439
1061.13, 701.796
1067.32, 701.858
1069.64, 701.862
1084.22, 701.009
1093.76, 700.535
1105.21, 699.039
1108.62, 698.694
1113.85, 698.014
1115.88, 697.749
1118.7, 697.239
1119.27, 697.117
1127.39, 695.581
1129.45, 695.129
1135.37, 693.93
1139.13, 693.125
1145.94, 691.753
1148.93, 691.114
1151.08, 690.719
1157.27, 689.184
1163.63, 687.532
1180.77, 687.159
1199.14, 687
1219.87, 686.821
1247.6, 686.53
1274.47, 687.001
1354.82, 688.409
1380.15, 687.893
1449.6, 687
1461.71, 687
1495.01, 687
1500.34, 687
1516.14, 686.278
1637.24, 685
1692.76, 685
1718.93, 684.138
1781.09, 683.397
1807.08, 683
1816.05, 683
1826.62, 683
1845.4, 682.209
1848.18, 681.312
1853.09, 679.599
1854.88, 679
1856.55, 679
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Material Boundary

1858.87, 679
1862.97, 679
1868.47, 680.801
1869.31, 681.074
1870.05, 681.322
1870.29, 681.404
1875.39, 683
1875.45, 683
1877.69, 683.747
1881.46, 685
1881.51, 685
1883.75, 685.747
1888.43, 687.308
1893.13, 688.871
1894.47, 689.319
1894.81, 689.435
1894.82, 689.435
1900.47, 691.319
1900.8, 691.434
1900.81, 691.434
1906.47, 693.319
1906.8, 693.432
1906.81, 693.432
1912.47, 695.319
1912.79, 695.431
1912.81, 695.431
1918.47, 697.32
1918.79, 697.429
1918.8, 697.429
1924.47, 699.32
1924.78, 699.428
1924.8, 699.428
1930.47, 701.32
1930.78, 701.426
1930.79, 701.426
1936.47, 703.32
1936.78, 703.425
1936.79, 703.425
1942.47, 705.32
1942.77, 705.423
1942.78, 705.423
1948.47, 707.319
1948.77, 707.422
1948.78, 707.422
1954.47, 709.318
1954.77, 709.42
1954.78, 709.42
1960.47, 711.317
1960.76, 711.419
1960.77, 711.419
1966.47, 713.316
1966.76, 713.417
1966.77, 713.417
1972.46, 715.315
1972.76, 715.416
1972.76, 715.416
1978.46, 717.315
1978.75, 717.414
1978.76, 717.414
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1984.44, 719.308
1989.23, 720.903
1989.51, 721
1989.52, 721
1995.23, 722.904
1995.51, 723
1995.54, 723
1996.74, 723.41
1996.75, 723.41
2002.46, 725.314
2002.74, 725.408
2002.74, 725.408
2008.46, 727.314
2008.73, 727.406
2008.74, 727.406
2014.46, 729.314
2014.73, 729.405
2014.73, 729.405
2020.46, 731.315
2020.72, 731.403
2020.73, 731.403
2026.46, 733.315
2026.72, 733.402
2026.73, 733.402
2032.46, 735.313
2033.64, 735.713
2037.69, 737.065
2041.9, 738.472
2061.54, 731.927
2127.47, 709.948
2194.18, 687.752
2195.59, 687.778
2206.66, 687.971
2366.91, 690.776
2388.53, 690.405
2447.68, 689.392
2475.13, 688.921
2503.25, 688.435
2521.93, 688.112
2580.04, 689.12
2600.94, 689.482
2620.01, 689.813
2676.93, 690.8
2698.09, 690.434
2754.87, 689.452
2812.87, 688.448
2824.98, 688.239
2831.93, 688.119
2850.97, 688.449
2908.97, 689.455
2965.99, 690.443
2986.93, 690.807
3007.8, 690.446
3064.92, 689.458
3122.98, 688.453
3141.93, 688.125
3160.82, 688.453
3218.92, 689.461
3276.19, 690.454
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3296.93, 690.814
3317.6, 690.456
3374.97, 689.464
3433.13, 688.457
3451.93, 688.132
3470.67, 688.457
3501.92, 688.999
3529.71, 689.545
3555.9, 690.059
3593.11, 690.795
3608.3, 691.095
3613.84, 691.204
3660.7, 690.618
3690.85, 690.24
3711.25, 689.984
3731.91, 689.696
3737.4, 689.624
3756.29, 689.378
3778.84, 689.083
3829.56, 690.08
3847.89, 690.44
3856.6, 690.594
3876.52, 690.946
3891.68, 691.214
3937.75, 692.028
3943.28, 691.934
3967.79, 691.516
4028.7, 690.475
4075.88, 689.669
4092.79, 689.38
4147.28, 690.336
4166.21, 690.668
4214.57, 691.517
4293.87, 717.935
4347.22, 735.704
4368.61, 742.832
4369.04, 742.975
435.797, 740.289
442.642, 742
450.278, 743.909
450.642, 744
450.968, 744.081
454.639, 745
458.633, 746
461.959, 746.833
466.624, 748
473.939, 749.826
474.634, 750
475.332, 750.174
482.633, 752
487.141, 753.127
490.599, 754
494.12, 754.873
498.626, 756
502.131, 756.883
506.599, 758
513.901, 759.821
514.625, 760
515.336, 760.179
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522.606, 762
526.229, 762.906
530.606, 764
538.599, 765.995
538.618, 766
538.622, 766
538.64, 766.005
546.622, 768
553.883, 769.815
554.619, 770
555.355, 770.184
562.605, 772
566.5, 772.974
570.605, 774
574.527, 774.98
578.605, 776
582.554, 776.987
586.606, 778
593.858, 779.811
594.624, 780
595.376, 780.19
602.632, 782
606.678, 783.012
610.632, 784
614.715, 785.021
618.632, 786
622.745, 787.031
626.622, 788
633.831, 789.802
634.622, 790
635.422, 790.2
642.622, 792
646.38, 792.939
650.632, 794
654.898, 795.067
658.632, 796
662.927, 797.076
666.622, 798
673.797, 799.792
674.632, 800
675.475, 800.211
675.482, 800.213
682.633, 802
686.119, 802.872
690.633, 804
694.086, 804.863
698.633, 806
703.206, 807.143
706.633, 808
713.748, 809.779
713.756, 809.781
714.633, 810
715.521, 810.222
715.529, 810.224
722.633, 812
727.298, 813.169
730.622, 814
735.33, 815.177
738.622, 816
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743.363, 817.185
746.622, 818
753.689, 819.767
753.697, 819.769
754.622, 820
755.557, 820.234
755.564, 820.236
762.622, 822
767.408, 823.196
770.622, 824
777.968, 825.837
777.971, 825.837
778.622, 826
779.282, 826.165
786.622, 828
793.638, 829.754
793.646, 829.756
794.622, 830
795.611, 830.247
802.622, 832
808.959, 833.584
810.622, 834
812.332, 834.427
818.622, 836
820.364, 836.436
826.622, 838
833.562, 839.735
834.622, 840
835.724, 840.275
842.622, 842
849.689, 843.767
850.622, 844
851.594, 844.243
858.622, 846
859.638, 846.254
866.622, 848
867.683, 848.265
874.622, 850
881.516, 851.724
882.622, 852
883.778, 852.289
884.667, 852.511
890.622, 854
896.384, 855.44
898.622, 856
905.369, 857.687
906.622, 858
913.267, 859.661
914.622, 860
916.042, 860.355
922.622, 862
924.05, 862.357
930.622, 864
936.682, 865.515
938.622, 866
945.083, 867.615
945.703, 867.77
946.463, 867.96
946.622, 868
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948.807, 868.546
950.282, 868.915
951.413, 869.198
952.09, 869.367
954.622, 870
959.165, 871.136
960.758, 871.534
962.622, 872
965.435, 872.703
970.622, 874
974.464, 874.96
978.622, 876
983.295, 877.168
986.622, 878
987.722, 878.275
989.579, 878.739
989.696, 878.768
990.941, 879.08
994.622, 880
999.548, 881.232
999.665, 881.261
1001.52, 881.725
1002.62, 882
1002.75, 882.031
1003.06, 882.11
1003.09, 882.116
1003.45, 882.208
1010.62, 884
1016.85, 885.557
1018.62, 886
1024.91, 887.573
1026.62, 888
1032.44, 889.455
1032.46, 889.459
1034.62, 890
1036.95, 890.581
1036.96, 890.585
1042.62, 892
1044.19, 892.392
1050.62, 894
1052.12, 894.375
1058.62, 896
1065.26, 897.659
1066.62, 898
1071.96, 899.334
1071.97, 899.337
1074.62, 900
1077.51, 900.722
1077.53, 900.726
1082.62, 902
1089.48, 903.714
1090.62, 904
1097.56, 905.733
1098.62, 906
1105.63, 907.753
1106.62, 908
1111.23, 909.151
1111.24, 909.155
1114.62, 910
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Material Boundary

1132.01, 911.739
1134.62, 912
1142.34, 912.771
1154.62, 914
1162.34, 914.771
1174.62, 916
1192.75, 917.813
1194.62, 918
1197.86, 918.324
1201.41, 918.634
1212.31, 919.573
1219.93, 920
1223.74, 920
1239.2, 920
1244.03, 920
1247.58, 920
1263.68, 918.668
1271.3, 918
1275.76, 917.645
1278.49, 917.476
1298.75, 916
1308.11, 915.255
1313.82, 914.902
1326.21, 914
1340.45, 912.866
1349.16, 912.328
1353.66, 912
1372.8, 910.476
1380.25, 910
1385.65, 908.845
1388.91, 908.035
1388.92, 908.035
1389.06, 908
1389.1, 907.991
1397.13, 906
1397.26, 905.969
1405.2, 904
1405.41, 903.947
1413.27, 902
1414.27, 901.754
1414.27, 901.754
1421.35, 900
1427.95, 898.364
1427.95, 898.363
1429.42, 898
1429.87, 897.887
1437.49, 896
1438.02, 895.868
1445.56, 894
1446.17, 893.85
1453.63, 892
1455.65, 891.501
1455.65, 891.5
1457.67, 891
1461.71, 890
1467.34, 888.591
1467.35, 888.589
1469.71, 888
1470.53, 887.793
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1477.71, 886
1478.61, 885.773
1485.71, 884
1489.39, 883.08
1490.59, 882.778
1492.56, 882.287
1493.71, 882
1494.64, 881.766
1495.01, 881.674
1501.71, 880
1508.76, 878.237
1509.71, 878
1515.42, 876.572
1517.71, 876
1524.27, 874.359
1525.71, 874
1533.07, 872.159
1533.71, 872
1533.89, 871.955
1541.71, 870
1547.85, 868.466
1549.71, 868
1549.77, 867.986
1557.71, 866
1565.54, 864.043
1565.71, 864
1566.26, 863.863
1573.71, 862
1577.71, 861
1577.72, 860.999
1581.71, 860
1585.53, 859.045
1585.54, 859.044
1589.71, 858
1591.56, 857.539
1597.71, 856
1599.62, 855.525
1605.71, 854
1607.67, 853.51
1613.72, 852
1618.11, 850.901
1618.12, 850.899
1621.72, 850
1625.17, 849.136
1625.18, 849.135
1629.72, 848
1631.84, 847.469
1637.72, 846
1639.9, 845.455
1645.72, 844
1647.95, 843.442
1653.72, 842
1658.44, 840.82
1658.45, 840.818
1661.72, 840
1664.88, 839.211
1664.88, 839.209
1669.72, 838
1672.15, 837.393
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1677.72, 836
1680.18, 835.385
1685.72, 834
1688.19, 833.383
1693.72, 832
1698.69, 830.759
1701.72, 830
1707.44, 828.57
1709.72, 828
1715.32, 826.602
1717.72, 826
1723.24, 824.622
1725.72, 824
1728.35, 823.345
1733.73, 822
1736.41, 821.33
1741.73, 820
1744.46, 819.317
1749.73, 818
1752.51, 817.305
1757.73, 816
1760.55, 815.294
1765.72, 814
1770.89, 812.708
1773.72, 812
1778.85, 810.716
1781.7, 810
1784.68, 809.261
1789.73, 808
1792.72, 807.252
1797.73, 806
1803.91, 804.456
1805.73, 804
1811.94, 802.447
1813.73, 802
1817.77, 800.99
1817.78, 800.988
1821.73, 800
1825.74, 798.998
1825.75, 798.997
1829.73, 798
1835.99, 796.436
1837.73, 796
1844, 794.433
1845.73, 794
1852.02, 792.43
1853.73, 792
1857.65, 791.022
1857.65, 791.02
1858.87, 790.716
1861.74, 790
1865.84, 788.973
1865.85, 788.971
1869.74, 788
1876.04, 786.424
1877.74, 786
1879.43, 785.576
1885.74, 784
1887.43, 783.577
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1893.72, 782
1897.59, 781.033
1897.6, 781.031
1901.71, 780
1905.83, 778.97
1905.84, 778.969
1909.7, 778
1911.41, 777.573
1917.72, 776
1924.02, 774.424
1925.72, 774
1932, 772.424
1933.69, 772
1937.57, 771.035
1937.58, 771.034
1941.71, 770
1945.85, 768.964
1945.86, 768.963
1949.7, 768
1956.05, 766.417
1957.71, 766
1959.39, 765.582
1965.72, 764
1967.39, 763.583
1973.7, 762
1977.57, 761.034
1977.58, 761.033
1981.71, 760
1985.9, 758.959
1985.9, 758.958
1989.74, 758
1991.4, 757.584
1997.72, 756
1999.4, 755.58
2005.72, 754
2007.48, 753.558
2013.7, 752
2017.55, 751.04
2017.56, 751.039
2021.71, 750
2025.87, 748.959
2025.88, 748.958
2029.73, 748
2032.55, 747.298
2037.73, 746
2040.08, 745.405
2041.91, 744.8
2060.85, 738.545
2075.51, 733.686
2122.09, 718.246
2127.47, 716.441
2149.16, 709.179
2175.38, 700.392
2176.55, 700
2195.21, 693.791
2195.27, 693.772
2195.49, 693.776
2195.5, 693.776
2195.59, 693.778
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2208.3, 694
2235.83, 694.482
2276.51, 695.194
2295.76, 695.531
2313.04, 695.833
2322.59, 696
2366.91, 696.776
2387.58, 696.422
2475.13, 694.921
2521.93, 694.112
2580.01, 695.119
2599.02, 695.449
2655.66, 696.431
2676.93, 696.8
2698.12, 696.433
2756.78, 695.419
2775.37, 695.097
2824.98, 694.239
2831.93, 694.119
2870.81, 694.793
2896.34, 695.236
2908.97, 695.455
2965.96, 696.443
2986.93, 696.807
3005.86, 696.479
3026.7, 696.119
3084.07, 695.126
3141.93, 694.125
3160.86, 694.454
3218.92, 695.461
3276.16, 696.453
3296.93, 696.814
3315.7, 696.489
3373.9, 695.482
3431.21, 694.491
3451.93, 694.132
3472.59, 694.49
3501.92, 694.999
3532.41, 695.598
3555.9, 696.059
3592.57, 696.784
3608.3, 697.095
3613.84, 697.204
3660.7, 696.618
3690.91, 696.239
3711.25, 695.984
3731.91, 695.696
3736.97, 695.63
3774.17, 695.144
3778.84, 695.083
3829.52, 696.079
3847.89, 696.44
3856.62, 696.594
3891.54, 697.211
3937.75, 698.028
3943.28, 697.934
3967.87, 697.514
4028.8, 696.473
4092.79, 695.38
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4147.28, 696.336
4168.34, 696.706
4213.55, 697.499
4302.23, 727.041
4347.22, 741.988
4350.55, 743.096
4352.88, 743.177
4354.12, 743.273

Material Boundary

2041.9, 738.472
2041.91, 743.585
2041.91, 743.743
2041.91, 744.8
425.659, 739.946
435.798, 740.139
440.577, 740.139
447.422, 737.858
449.985, 737.003
453.422, 735.858
454.591, 735.468
456.865, 734.711
459.427, 733.858
461.976, 733.009
465.456, 731.85
465.458, 731.85
470.521, 730.164
477.448, 727.858
479.983, 727.014
483.458, 725.858
485.987, 725.016
489.466, 723.858
493.653, 722.465
495.477, 721.858
499.113, 720.647
507.488, 717.858
509.297, 717.255
513.496, 715.858
515.3, 715.257
519.504, 713.858
521.302, 713.259
525.512, 711.858
529.115, 710.665
537.702, 707.858
539.778, 707.159
543.543, 705.858
545.647, 705.157
549.551, 703.858
551.659, 703.156
555.559, 701.858
560.487, 700.217
567.567, 697.858
570.023, 697.04
573.575, 695.858
577.645, 694.503
579.583, 693.858
583.665, 692.499
583.665, 692.499
585.591, 691.858
594.504, 688.891
597.607, 687.858
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599.524, 687.22
603.615, 685.858
608.082, 684.371
609.646, 683.85
618.235, 683.85
628.13, 684.091
628.178, 684.092
700.517, 685.85
768.454, 687.503
835.532, 685.85
874.622, 685.85
885.02, 685.85
885.832, 685.85
914.495, 683.906
914.51, 683.906
916.779, 683.85
918.713, 683.802
920.674, 683.85
922.866, 683.908
931.367, 684.283
933.965, 684.774
944.296, 685.852
947.104, 686.704
951.924, 687.855
965.176, 691.463
966.683, 691.855
967.099, 691.971
971.652, 693.14
974.487, 693.776
974.873, 693.853
982.574, 695.544
984.171, 695.853
990.856, 697.286
993.882, 697.853
1011.99, 701.525
1013.65, 701.853
1014.51, 702.036
1029.05, 703.851
1036.5, 704.995
1049.44, 705.85
1054.52, 706.275
1060.93, 706.645
1067.29, 706.708
1069.81, 706.712
1084.54, 705.85
1094.28, 705.366
1105.88, 703.851
1109.29, 703.506
1114.6, 702.815
1116.78, 702.531
1119.83, 701.979
1120.42, 701.853
1128.56, 700.313
1130.66, 699.853
1136.57, 698.657
1140.32, 697.853
1147.12, 696.481
1150.07, 695.853
1152.31, 695.44
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Material Boundary

1158.71, 693.855
1164.44, 692.366
1180.86, 692.008
1199.19, 691.85
1219.92, 691.671
1247.58, 691.38
1274.37, 691.85
1354.83, 693.26
1380.25, 692.742
1449.64, 691.85
1461.71, 691.85
1495.01, 691.85
1500.47, 691.85
1516.31, 691.127
1637.27, 689.85
1692.85, 689.85
1719.06, 688.987
1781.17, 688.246
1807.13, 687.85
1816.05, 687.85
1826.74, 687.85
1846.44, 687.02
1850.04, 685.858
1854.98, 684.136
1855.83, 683.85
1856.55, 683.85
1858.87, 683.85
1862.03, 683.85
1866.66, 685.364
1867.48, 685.63
1868.16, 685.858
1868.45, 685.959
1874.49, 687.85
1874.5, 687.85
1875.84, 688.298
1880.52, 689.85
1880.56, 689.85
1881.9, 690.297
1886.58, 691.858
1891.28, 693.421
1892.59, 693.858
1893.82, 694.286
1893.87, 694.286
1898.59, 695.858
1899.82, 696.284
1899.86, 696.284
1904.59, 697.858
1905.81, 698.283
1905.86, 698.283
1910.59, 699.858
1911.81, 700.281
1911.86, 700.281
1916.59, 701.858
1917.8, 702.279
1917.85, 702.279
1922.59, 703.858
1923.8, 704.278
1923.85, 704.278
1928.59, 705.858
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1929.79, 706.276
1929.84, 706.276
1934.59, 707.858
1935.79, 708.275
1935.84, 708.275
1940.59, 709.858
1941.79, 710.273
1941.84, 710.273
1946.59, 711.858
1947.78, 712.272
1947.83, 712.272
1952.59, 713.858
1953.78, 714.27
1953.83, 714.27
1958.59, 715.858
1959.78, 716.269
1959.82, 716.269
1964.59, 717.858
1965.78, 718.267
1965.82, 718.267
1970.59, 719.858
1971.78, 720.266
1971.81, 720.266
1976.59, 721.858
1977.78, 722.264
1977.81, 722.264
1982.59, 723.858
1987.36, 725.447
1988.54, 725.85
1988.57, 725.85
1993.36, 727.448
1994.54, 727.85
1994.57, 727.85
1995.77, 728.26
1995.8, 728.26
2000.59, 729.858
2001.77, 730.258
2001.79, 730.258
2006.59, 731.858
2007.76, 732.256
2007.79, 732.256
2012.59, 733.858
2013.76, 734.255
2013.79, 734.255
2018.59, 735.858
2019.75, 736.253
2019.78, 736.253
2024.59, 737.858
2025.75, 738.252
2025.78, 738.252
2030.6, 739.858
2031.77, 740.258
2036.57, 741.858
2041.91, 743.585
2059.95, 737.591
2072.84, 733.29
2127.43, 715.114
2173.33, 699.858
2195, 692.649

34/65

Tuesday, January 26, 2021A-A_final_north_LT



2195.09, 692.619
2195.24, 692.621
2195.59, 692.628
2366.91, 695.626
2388.56, 695.255
2447.68, 694.242
2475.12, 693.771
2503.22, 693.285
2521.93, 692.962
2580.02, 693.969
2600.94, 694.332
2620.04, 694.663
2676.93, 695.65
2698.12, 695.283
2754.86, 694.302
2812.83, 693.299
2824.98, 693.089
2831.93, 692.969
2851.01, 693.299
2908.98, 694.305
2965.96, 695.293
2986.93, 695.657
3007.83, 695.295
3064.91, 694.308
3122.94, 693.304
3141.93, 692.975
3160.86, 693.304
3218.93, 694.311
3276.17, 695.303
3296.93, 695.663
3317.62, 695.306
3374.97, 694.314
3433.1, 693.308
3451.93, 692.982
3470.71, 693.308
3501.92, 693.849
3529.72, 694.395
3555.9, 694.909
3593.09, 695.644
3608.3, 695.945
3613.84, 696.054
3660.7, 695.468
3690.86, 695.09
3711.25, 694.834
3731.91, 694.546
3737.39, 694.474
3756.25, 694.228
3778.84, 693.933
3829.53, 694.929
3847.89, 695.29
3856.62, 695.444
3876.56, 695.797
3891.57, 696.062
3937.75, 696.878
3943.28, 696.784
3967.86, 696.365
4028.78, 695.324
4075.88, 694.519
4092.79, 694.23
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4147.28, 695.186
4168.47, 695.558
4213.74, 696.352
4287.8, 721.022
4347.26, 740.829
4354.15, 743.122
4363.81, 742.905
4368.61, 742.832
440.602, 740.289
443.602, 740.289
447.47, 739
450.033, 738.146
453.47, 737
454.639, 736.61
456.913, 735.853
459.474, 735
462.023, 734.151
465.481, 733
465.482, 733
470.568, 731.307
477.496, 729
480.031, 728.156
483.505, 727
486.035, 726.158
489.513, 725
493.701, 723.607
495.524, 723
499.16, 721.79
507.535, 719
509.344, 718.398
513.543, 717
515.347, 716.4
519.551, 715
521.35, 714.401
525.559, 713
529.162, 711.807
537.749, 709
539.827, 708.301
543.591, 707
545.694, 706.3
549.599, 705
551.706, 704.298
555.606, 703
560.534, 701.359
567.615, 699
570.071, 698.182
573.623, 697
577.692, 695.645
579.631, 695
583.706, 693.643
583.706, 693.643
585.639, 693
594.551, 690.033
597.655, 689
599.571, 688.362
603.662, 687
608.129, 685.513
609.67, 685
618.233, 685
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628.127, 685.241
628.175, 685.242
700.514, 687
768.454, 688.654
835.534, 687
874.622, 687
885.02, 687
885.837, 687
914.501, 685.056
914.512, 685.056
916.783, 685
918.713, 684.952
920.67, 685
922.861, 685.058
931.35, 685.433
933.943, 685.923
944.266, 687
947.065, 687.849
951.886, 689
965.137, 692.608
966.644, 693
967.06, 693.116
971.617, 694.286
974.456, 694.923
974.842, 695
982.543, 696.691
984.141, 697
990.827, 698.433
993.853, 699
1011.96, 702.672
1013.62, 703
1014.48, 703.184
1029.03, 705
1036.48, 706.144
1049.43, 707
1054.51, 707.425
1060.93, 707.795
1067.29, 707.858
1069.81, 707.862
1084.55, 707
1094.3, 706.515
1105.9, 705
1109.31, 704.655
1114.62, 703.964
1116.8, 703.68
1119.86, 703.126
1120.45, 703
1128.59, 701.46
1130.69, 701
1136.6, 699.804
1140.35, 699
1147.15, 697.628
1150.1, 697
1152.34, 696.587
1158.74, 695
1164.46, 693.516
1180.87, 693.158
1199.19, 693
1219.93, 692.821
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1247.58, 692.53
1274.37, 693
1354.83, 694.411
1380.25, 693.892
1449.64, 693
1461.71, 693
1495.01, 693
1500.48, 693
1516.31, 692.277
1637.28, 691
1692.86, 691
1719.06, 690.137
1781.17, 689.396
1807.13, 689
1816.05, 689
1826.74, 689
1846.47, 688.169
1868.81, 687.228
1874.47, 689
1874.47, 689
1875.79, 689.44
1880.49, 691
1880.54, 691
1881.86, 691.439
1886.54, 693
1891.23, 694.563
1892.54, 695
1893.8, 695.436
1893.84, 695.436
1898.54, 697
1899.79, 697.434
1899.84, 697.434
1904.54, 699
1905.79, 699.433
1905.84, 699.433
1910.54, 701
1911.78, 701.431
1911.83, 701.431
1916.54, 703
1917.78, 703.43
1917.83, 703.429
1922.54, 705
1923.77, 705.428
1923.82, 705.428
1928.54, 707
1929.77, 707.426
1929.82, 707.426
1934.54, 709
1935.76, 709.425
1935.82, 709.425
1940.54, 711
1941.76, 711.423
1941.81, 711.423
1946.54, 713
1947.76, 713.422
1947.81, 713.422
1952.54, 715
1953.76, 715.42
1953.8, 715.42
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1958.54, 717
1959.76, 717.419
1959.8, 717.419
1964.54, 719
1965.76, 719.417
1965.79, 719.417
1970.54, 721
1971.76, 721.416
1971.79, 721.416
1976.54, 723
1977.76, 723.414
1977.79, 723.414
1982.54, 725
1987.31, 726.589
1988.52, 727
1988.54, 727
1993.32, 728.59
1994.52, 729
1994.54, 729
1995.75, 729.41
1995.77, 729.41
2000.55, 731
2001.74, 731.408
2001.77, 731.408
2006.55, 733
2007.74, 733.406
2007.77, 733.406
2012.55, 735
2013.73, 735.405
2013.76, 735.405
2018.55, 737
2019.73, 737.403
2019.76, 737.403
2024.55, 739
2025.72, 739.402
2025.75, 739.402
2030.55, 741
2031.73, 741.4
2036.53, 743
2041.91, 744.8
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1457.67, 891
1495.01, 891
1616.33, 891
1858.87, 891
2127.47, 891
2141.81, 891
2181.65, 891
2195.59, 891
2234.57, 891
2475.13, 891
2486.56, 891
2956.54, 891
3093.33, 890.755
3324.02, 890.343
3501.89, 889.208
3555.79, 889
3608.11, 887.004
3660.51, 885.004
3710.91, 883.01
3711.85, 882.919
3731.43, 881.023
3735.61, 880.625
3741.94, 880.022
3742.25, 879.993
3742.58, 879.961
3752.81, 878.988
3762.96, 878.022
3773.92, 876.98
3783.98, 876.022
3795.35, 874.94
3804.99, 874.022
3816.83, 872.896
3826.02, 872.022
3838.05, 870.897
3847.04, 870.057
3861.26, 866.502
3886.68, 860.149
3906.63, 855.161
3926.68, 850.149
3942.07, 846.303
4033.69, 823.397
4146.07, 795.303
4306.68, 755.149
4332.29, 748.731
4346, 745.303
4352.73, 743.621
4354.12, 743.273
426.87, 740.119
442.157, 743.94
449.793, 745.849
450.157, 745.94
450.483, 746.022
454.153, 746.94
458.147, 747.94
461.473, 748.773
466.139, 749.94
473.455, 751.767
474.149, 751.941
474.848, 752.114
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482.148, 753.94
486.653, 755.067
490.114, 755.94
493.637, 756.814
498.139, 757.94
501.644, 758.823
506.113, 759.94
513.419, 761.762
514.14, 761.94
514.848, 762.119
522.12, 763.94
525.743, 764.846
530.121, 765.94
538.115, 767.936
538.372, 768
538.376, 768
546.137, 769.94
553.397, 771.755
554.133, 771.94
554.87, 772.124
562.119, 773.94
566.015, 774.914
570.12, 775.94
574.042, 776.921
578.12, 777.94
582.069, 778.927
586.121, 779.94
593.377, 781.753
594.14, 781.941
594.889, 782.13
602.147, 783.941
606.193, 784.952
610.147, 785.94
614.23, 786.961
618.147, 787.94
622.259, 788.971
626.137, 789.94
633.346, 791.743
634.137, 791.94
634.937, 792.14
642.137, 793.94
645.894, 794.88
650.148, 795.941
654.413, 797.007
658.147, 797.94
662.44, 799.016
666.137, 799.94
673.312, 801.732
674.148, 801.941
674.99, 802.151
674.997, 802.153
682.148, 803.94
685.634, 804.812
690.148, 805.94
693.601, 806.804
698.148, 807.94
702.721, 809.084
706.148, 809.94
713.263, 811.719
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713.271, 811.721
714.148, 811.94
715.036, 812.162
715.044, 812.164
722.148, 813.94
726.812, 815.109
730.137, 815.94
734.845, 817.117
738.137, 817.94
742.878, 819.125
746.137, 819.94
753.204, 821.707
753.211, 821.709
754.137, 821.94
755.071, 822.174
755.079, 822.176
762.137, 823.94
766.923, 825.137
770.137, 825.94
777.722, 827.837
777.725, 827.837
778.137, 827.94
778.797, 828.105
786.137, 829.94
793.153, 831.694
793.161, 831.696
794.137, 831.94
795.126, 832.187
802.137, 833.94
808.474, 835.525
810.137, 835.94
811.847, 836.368
818.137, 837.94
819.879, 838.376
826.137, 839.94
833.077, 841.675
834.137, 841.94
835.239, 842.216
842.137, 843.94
849.204, 845.707
850.137, 845.94
851.109, 846.183
858.137, 847.94
859.153, 848.194
866.137, 849.94
867.198, 850.205
874.137, 851.94
881.031, 853.664
882.137, 853.94
883.293, 854.229
884.182, 854.452
890.137, 855.94
895.898, 857.381
898.137, 857.94
904.884, 859.627
906.137, 859.94
912.782, 861.602
914.137, 861.94
915.557, 862.295
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922.137, 863.94
923.565, 864.297
930.137, 865.94
936.197, 867.455
938.137, 867.94
944.598, 869.556
945.218, 869.71
945.978, 869.9
946.137, 869.94
948.322, 870.486
949.797, 870.855
950.928, 871.138
951.605, 871.307
954.137, 871.94
958.68, 873.076
960.273, 873.474
962.137, 873.94
964.95, 874.643
970.137, 875.94
973.979, 876.901
978.137, 877.94
982.81, 879.109
986.137, 879.94
987.237, 880.215
989.094, 880.68
989.211, 880.709
990.456, 881.02
994.137, 881.94
999.063, 883.172
999.18, 883.201
1001.04, 883.665
1002.14, 883.94
1002.26, 883.971
1002.58, 884.05
1002.6, 884.057
1002.97, 884.148
1010.14, 885.94
1016.36, 887.497
1018.14, 887.94
1024.43, 889.513
1026.14, 889.94
1031.96, 891.396
1031.97, 891.399
1034.14, 891.94
1036.46, 892.522
1036.48, 892.525
1042.14, 893.94
1043.71, 894.333
1050.14, 895.94
1051.64, 896.316
1058.14, 897.94
1064.77, 899.599
1066.14, 899.94
1071.47, 901.274
1071.49, 901.277
1074.14, 901.94
1077.03, 902.663
1077.04, 902.666
1082.14, 903.94
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1088.99, 905.655
1090.14, 905.94
1097.07, 907.674
1098.14, 907.94
1105.15, 909.693
1106.14, 909.94
1110.74, 911.092
1110.76, 911.095
1114.28, 911.976
1131.82, 913.729
1134.42, 913.99
1142.14, 914.761
1154.42, 915.99
1162.14, 916.761
1174.42, 917.99
1192.55, 919.803
1194.42, 919.99
1197.67, 920.315
1201.24, 920.626
1212.17, 921.569
1219.87, 922
1223.74, 922
1239.2, 922
1244.03, 922
1247.67, 922
1263.85, 920.661
1271.47, 919.993
1275.9, 919.64
1278.62, 919.472
1298.9, 917.994
1308.25, 917.25
1313.96, 916.898
1326.36, 915.994
1340.59, 914.861
1349.3, 914.323
1353.81, 913.994
1372.94, 912.471
1380.52, 911.987
1386.1, 910.794
1389.4, 909.977
1389.4, 909.977
1389.54, 909.941
1389.58, 909.932
1397.61, 907.941
1397.74, 907.91
1405.68, 905.941
1405.89, 905.889
1413.75, 903.941
1414.75, 903.696
1414.75, 903.695
1421.83, 901.941
1428.43, 900.306
1428.43, 900.305
1429.9, 899.941
1430.35, 899.828
1437.97, 897.941
1438.5, 897.809
1446.04, 895.941
1446.65, 895.791

44/65

Tuesday, January 26, 2021A-A_final_north_LT



1454.11, 893.941
1456.13, 893.442
1456.13, 893.441
1457.91, 893
1495.01, 893
1616.33, 893
1858.87, 893
2127.47, 893
2141.81, 893
2181.65, 893
2195.59, 893
2234.57, 893
2475.13, 893
2486.56, 893
2956.54, 893
3093.33, 892.755
3324.03, 892.343
3501.9, 891.208
3555.83, 891
3608.19, 889.002
3660.59, 887.002
3711.05, 885.006
3712.04, 884.91
3731.62, 883.014
3735.8, 882.616
3742.13, 882.013
3742.44, 881.984
3742.77, 881.952
3753, 880.979
3763.15, 880.013
3774.11, 878.971
3784.17, 878.013
3795.54, 876.931
3805.18, 876.013
3817.02, 874.887
3826.2, 874.013
3838.24, 872.889
3847.38, 872.034
3861.75, 868.443
3887.16, 862.09
3907.12, 857.102
3927.17, 852.09
3942.55, 848.243
4034.18, 825.338
4146.55, 797.243
4307.17, 757.09
4332.78, 750.671
4346.49, 747.243
4353.22, 745.561
4353.3, 745.541
4360.73, 743.124
426.201, 740.106
442.121, 744.086
449.756, 745.995
450.121, 746.086
450.446, 746.167
454.117, 747.086
458.111, 748.086
461.436, 748.919
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466.102, 750.086
473.419, 751.912
474.113, 752.086
474.811, 752.26
482.112, 754.086
486.617, 755.213
490.077, 756.086
493.601, 756.959
498.102, 758.085
501.607, 758.968
506.077, 760.086
513.383, 761.907
514.104, 762.086
514.812, 762.264
522.084, 764.086
525.707, 764.991
530.085, 766.086
538.079, 768.081
538.353, 768.15
538.357, 768.15
546.101, 770.086
553.36, 771.901
554.096, 772.086
554.833, 772.27
562.083, 774.086
565.979, 775.06
570.084, 776.086
574.006, 777.066
578.084, 778.086
582.033, 779.073
586.085, 780.086
593.341, 781.898
594.104, 782.086
594.853, 782.275
602.111, 784.086
606.157, 785.097
610.11, 786.086
614.194, 787.107
618.11, 788.086
622.223, 789.116
626.101, 790.086
633.31, 791.888
634.101, 792.086
634.901, 792.286
642.101, 794.086
645.858, 795.025
650.112, 796.086
654.377, 797.152
658.111, 798.086
662.404, 799.162
666.101, 800.086
673.276, 801.878
674.112, 802.086
674.953, 802.296
674.961, 802.298
682.111, 804.086
685.598, 804.957
690.111, 806.086
693.564, 806.949
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698.111, 808.086
702.685, 809.229
706.111, 810.086
713.227, 811.865
713.234, 811.867
714.111, 812.086
714.999, 812.308
715.007, 812.31
722.112, 814.086
726.775, 815.254
730.101, 816.086
734.809, 817.263
738.101, 818.086
742.842, 819.271
746.101, 820.086
753.167, 821.852
753.175, 821.854
754.101, 822.086
755.035, 822.319
755.043, 822.321
762.101, 824.086
766.886, 825.282
770.101, 826.086
777.704, 827.987
777.707, 827.987
778.101, 828.086
778.761, 828.251
786.101, 830.086
793.117, 831.84
793.125, 831.842
794.101, 832.086
795.089, 832.333
802.101, 834.086
808.438, 835.67
810.101, 836.086
811.81, 836.513
818.101, 838.086
819.843, 838.521
826.101, 840.086
833.041, 841.821
834.101, 842.086
835.202, 842.361
842.101, 844.086
849.167, 845.852
850.101, 846.086
851.073, 846.329
858.101, 848.086
859.116, 848.34
866.101, 850.086
867.161, 850.351
874.101, 852.086
880.995, 853.809
882.101, 854.086
883.256, 854.375
884.146, 854.597
890.101, 856.086
895.862, 857.526
898.101, 858.086
904.848, 859.773
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906.101, 860.086
912.746, 861.747
914.101, 862.086
915.521, 862.441
922.101, 864.086
923.528, 864.443
930.101, 866.086
936.16, 867.601
938.101, 868.086
944.562, 869.701
945.181, 869.856
945.941, 870.046
946.101, 870.086
948.285, 870.632
949.761, 871.001
950.891, 871.283
951.569, 871.453
954.101, 872.086
958.644, 873.222
960.237, 873.62
962.101, 874.086
964.913, 874.789
970.101, 876.086
973.942, 877.046
978.101, 878.086
982.774, 879.254
986.101, 880.086
987.201, 880.361
989.058, 880.825
989.174, 880.854
990.419, 881.165
994.101, 882.086
999.027, 883.317
999.144, 883.347
1001, 883.811
1002.1, 884.086
1002.22, 884.117
1002.54, 884.195
1002.57, 884.202
1002.93, 884.294
1010.1, 886.086
1016.33, 887.642
1018.1, 888.086
1024.39, 889.659
1026.1, 890.086
1031.92, 891.541
1031.94, 891.544
1034.1, 892.086
1036.43, 892.667
1036.44, 892.671
1042.1, 894.086
1043.67, 894.478
1050.1, 896.086
1051.6, 896.461
1058.1, 898.086
1064.74, 899.745
1066.1, 900.086
1071.43, 901.419
1071.45, 901.423
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1074.1, 902.086
1076.99, 902.808
1077.01, 902.812
1082.1, 904.086
1088.96, 905.8
1090.1, 906.086
1097.03, 907.819
1098.1, 908.086
1105.11, 909.839
1106.1, 910.086
1110.71, 911.237
1110.72, 911.241
1114.25, 912.124
1131.8, 913.879
1134.41, 914.139
1142.12, 914.911
1154.41, 916.139
1162.12, 916.911
1174.41, 918.139
1192.53, 919.952
1194.41, 920.139
1197.66, 920.465
1201.22, 920.776
1212.16, 921.718
1219.87, 922.15
1223.74, 922.15
1239.2, 922.15
1244.03, 922.15
1247.67, 922.15
1263.87, 920.811
1271.48, 920.143
1275.91, 919.79
1278.63, 919.622
1298.92, 918.144
1308.26, 917.4
1313.97, 917.047
1326.37, 916.144
1340.6, 915.011
1349.31, 914.473
1353.82, 914.144
1372.95, 912.621
1380.54, 912.136
1386.13, 910.94
1389.43, 910.122
1389.43, 910.122
1389.57, 910.087
1389.61, 910.077
1397.65, 908.087
1397.77, 908.056
1405.72, 906.087
1405.93, 906.034
1413.79, 904.087
1414.78, 903.841
1414.79, 903.84
1421.86, 902.087
1428.46, 900.451
1428.47, 900.45
1429.93, 900.087
1430.39, 899.974
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1438.01, 898.087
1438.54, 897.955
1446.08, 896.087
1446.69, 895.936
1454.15, 894.087
1456.17, 893.588
1456.17, 893.587
1457.93, 893.15
1495.01, 893.15
1616.33, 893.15
1858.87, 893.15
2127.47, 893.15
2141.81, 893.15
2181.65, 893.15
2195.59, 893.15
2234.57, 893.15
2475.13, 893.15
2486.56, 893.15
2956.54, 893.15
3093.33, 892.905
3324.03, 892.493
3501.9, 891.358
3555.84, 891.15
3608.19, 889.152
3660.59, 887.152
3711.06, 885.155
3712.05, 885.059
3731.64, 883.163
3735.81, 882.765
3742.15, 882.163
3742.45, 882.134
3742.79, 882.102
3753.01, 881.129
3763.16, 880.163
3774.12, 879.12
3784.18, 878.163
3795.56, 877.08
3805.2, 876.163
3817.03, 875.037
3826.22, 874.163
3838.25, 873.038
3847.41, 872.183
3861.79, 868.588
3887.2, 862.235
3907.15, 857.247
3927.2, 852.235
3942.59, 848.389
4034.21, 825.483
4146.59, 797.389
4307.21, 757.235
4332.82, 750.816
4346.52, 747.389
4353.25, 745.706
4353.34, 745.686
4361.26, 743.112

Material Boundary
4447.57, 739.873
4456.92, 738
4461.97, 736.994
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Material Boundary

4486.94, 732
4491.68, 731.051
4496.94, 730
4498.1, 729.768
4499.44, 729.5
4500.79, 729.23
4501.94, 729
4504.67, 728.454
4506.94, 728

Scenario-based Entities

Type Coordinates (x,y) Seismic
-9e-16, 723.896
0.809461, 723.908
1.15168, 723.913
1.45658, 723.917
1.93345, 723.924
4.30816, 723.96
12.6281, 724.084
24.2881, 724.257
113.381, 725.584
150.125, 726.131
251.754, 727.644
262.684, 727.807
264.857, 727.839
267.412, 727.877
267.74, 727.882
267.83, 727.883
268.093, 727.885
268.368, 727.882
269.061, 727.877
272.624, 727.847
281.529, 727.773
284.508, 727.748
284.959, 727.743
286.557, 727.708
289.734, 727.637
295.936, 727.498
301.316, 727.378
309.904, 727.186
313.768, 727.1
314.73, 727
317.794, 727
322.428, 727
327.892, 727
334.438, 727
352.838, 735.003
356.385, 735.013
366.425, 735.2
372.719, 735.318
379.181, 735.415
391.383, 735.573
399.078, 735.005
407.323, 734.789
412.029, 734.347
439.628, 735.289
488.131, 719.138
522.779, 707.602

Wadsworth Till

Assigned to:
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608.698, 679
618.307, 679
629.067, 679.262
642.777, 679.595
647.559, 679.711
660.405, 680.023
675.999, 680.402
689.108, 680.721
700.659, 681.002
711.292, 681.261
721.531, 681.51
724.458, 681.581
731.21, 681.745
742.989, 682.032
746.542, 682.118
760.228, 682.452
768.453, 682.652
775.361, 682.481
785.608, 682.229
792.858, 682.05
834.445, 681.025
836.108, 681
839.229, 681
842.442, 681
846.403, 681
851.249, 681
853.768, 681
858.565, 681
861.768, 681
864.838, 681
868.722, 681
876.123, 681
879.684, 681
882.824, 681
885.634, 681
888.824, 680.784
905.654, 679.642
913.684, 679.098
914.27, 679.058
916.598, 679.003
918.712, 678.951
920.654, 678.998
921.208, 679.012
921.899, 679.03
923.072, 679.061
924.878, 679.141
925.393, 679.164
926.99, 679.234
928.274, 679.291
929.213, 679.332
930.561, 679.392
932.042, 679.457
934.813, 679.981
940.841, 680.61
945.459, 681.092
948.634, 682.055
953.372, 683.186
964.682, 686.266
968.611, 687.32
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Water Table

970.51, 687.807
973.537, 688.568
983.137, 690.678
992.201, 692.586
995.001, 693.111
1005.88, 695.316
1015.48, 697.262
1026.16, 698.595
1029.95, 699.071
1037.13, 700.174
1049.53, 700.993
1053.89, 701.352
1060.67, 701.77
1068.84, 701.86
1069.64, 701.862
1072.74, 701.68
1077.4, 701.408
1085.39, 700.951
1093.76, 700.535
1103.93, 699.206
1105.21, 699.039
1108.51, 698.705
1108.62, 698.694
1115.88, 697.749
1119.27, 697.117
1126.35, 695.778
1134.85, 694.035
1143.12, 692.32
1144.75, 691.993
1145.42, 691.857
1146.43, 691.649
1147.98, 691.316
1148.3, 691.248
1149.18, 691.068
1151.08, 690.719
1156.36, 689.409
1157.27, 689.184
1163.63, 687.532
1180.77, 687.159
1199.14, 687
1219.87, 686.821
1247.6, 686.53
1274.47, 687.001
1354.82, 688.409
1380.15, 687.893
1449.6, 687
1461.71, 687
1495.01, 687
1500.34, 687
1516.14, 686.278
1637.24, 685
1692.76, 685
1718.93, 684.138
1781.09, 683.397
1807.08, 683
1816.05, 683
1826.62, 683
1845.4, 682.209
1854.88, 679
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1862.97, 679
1893.13, 688.871
1989.22, 720.9
2041.9, 738.472
2194.18, 687.752
2229.99, 688.38
2366.91, 690.776
2388.53, 690.405
2447.68, 689.392
2475.13, 688.921
2503.25, 688.435
2521.93, 688.112
2580.04, 689.12
2600.94, 689.482
2620.01, 689.813
2676.93, 690.8
2698.09, 690.434
2754.87, 689.452
2812.87, 688.448
2824.98, 688.239
2831.93, 688.119
2850.97, 688.449
2908.97, 689.455
2965.99, 690.443
2986.93, 690.807
3007.8, 690.446
3064.92, 689.458
3122.98, 688.453
3141.93, 688.125
3160.82, 688.453
3218.92, 689.461
3276.19, 690.454
3296.93, 690.814
3317.6, 690.456
3374.97, 689.464
3433.13, 688.457
3451.93, 688.132
3470.67, 688.457
3501.92, 688.999
3529.71, 689.545
3555.9, 690.059
3593.11, 690.795
3608.3, 691.095
3613.84, 691.204
3660.7, 690.618
3690.85, 690.24
3711.25, 689.984
3731.91, 689.696
3737.4, 689.624
3756.29, 689.378
3778.84, 689.083
3829.56, 690.08
3847.89, 690.44
3856.6, 690.594
3876.52, 690.946
3891.68, 691.214
3937.75, 692.028
3943.28, 691.934
3967.79, 691.516
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4028.7, 690.475
4075.88, 689.669
4092.79, 689.38
4147.28, 690.336
4166.21, 690.668
4214.57, 691.517
4293.87, 717.935
4347.22, 735.704
4355, 738.297
4369.59, 738.142
4375.46, 736.173
4379.34, 734.899
4386.69, 734.881
4390.98, 734.901
4397.07, 736.947
4400, 737.917
4410.58, 738.104
4428.73, 738.546
4441.57, 741.074
4791.53, 741.074
4796.96, 737.054
5009.05, 737.054

-9e-16, 723.896
0.809461, 723.908
1.15168, 723.913
1.45658, 723.917
1.93345, 723.924
4.30816, 723.96
12.6281, 724.084
24.2881, 724.257
113.381, 725.584
150.125, 726.131
251.754, 727.644
262.684, 727.807
264.857, 727.839
267.412, 727.877
267.74, 727.882
267.83, 727.883
268.093, 727.885
268.368, 727.882
269.061, 727.877
272.624, 727.847
281.529, 727.773
284.508, 727.748
284.959, 727.743
286.557, 727.708
289.734, 727.637
295.936, 727.498
301.316, 727.378
309.904, 727.186
313.768, 727.1
314.73, 727
317.794, 727
322.428, 727
327.892, 727
334.438, 727
352.838, 735.003
356.385, 735.013
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366.425, 735.2
372.719, 735.318
379.181, 735.415
391.383, 735.573
399.078, 735.005
407.323, 734.789
412.029, 734.347
439.628, 735.289
488.131, 719.138
522.779, 707.602
608.698, 679
618.307, 679
629.067, 679.262
642.777, 679.595
647.559, 679.711
660.405, 680.023
675.999, 680.402
689.108, 680.721
700.659, 681.002
711.292, 681.261
721.531, 681.51
724.458, 681.581
731.21, 681.745
742.989, 682.032
746.542, 682.118
760.228, 682.452
768.453, 682.652
775.361, 682.481
785.608, 682.229
792.858, 682.05
834.445, 681.025
836.108, 681
839.229, 681
842.442, 681
846.403, 681
851.249, 681
853.768, 681
858.565, 681
861.768, 681
864.838, 681
868.722, 681
876.123, 681
879.684, 681
882.824, 681
885.634, 681
888.824, 680.784
905.654, 679.642
913.684, 679.098
914.27, 679.058
916.598, 679.003
918.712, 678.951
920.654, 678.998
921.208, 679.012
921.899, 679.03
923.072, 679.061
924.878, 679.141
925.393, 679.164
926.99, 679.234
928.274, 679.291
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Drawdown Line

929.213, 679.332
930.561, 679.392
932.042, 679.457
934.813, 679.981
940.841, 680.61
945.459, 681.092
948.634, 682.055
953.372, 683.186
964.682, 686.266
968.611, 687.32
970.51, 687.807
973.537, 688.568
983.137, 690.678
992.201, 692.586
995.001, 693.111
1005.88, 695.316
1015.48, 697.262
1026.16, 698.595
1029.95, 699.071
1037.13, 700.174
1049.53, 700.993
1053.89, 701.352
1060.67, 701.77
1068.84, 701.86
1069.64, 701.862
1072.74, 701.68
1077.4, 701.408
1085.39, 700.951
1093.76, 700.535
1103.93, 699.206
1105.21, 699.039
1108.51, 698.705
1108.62, 698.694
1115.88, 697.749
1119.27, 697.117
1126.35, 695.778
1134.85, 694.035
1143.12, 692.32
1144.75, 691.993
1145.42, 691.857
1146.43, 691.649
1147.98, 691.316
1148.3, 691.248
1149.18, 691.068
1151.08, 690.719
1156.36, 689.409
1157.27, 689.184
1163.63, 687.532
1180.77, 687.159
1199.14, 687
1219.87, 686.821
1247.6, 686.53
1274.47, 687.001
1354.82, 688.409
1380.15, 687.893
1449.6, 687
1461.71, 687
1495.01, 687
1500.34, 687

57/65

Tuesday, January 26, 2021A-A_final_north_LT



Drawdown Line
1516.14, 686.278
1637.24, 685
1692.76, 685
1718.93, 684.138
1781.09, 683.397
1807.08, 683
1816.05, 683
1826.62, 683
1845.4, 682.209
1854.88, 679
1862.97, 679
1893.13, 688.871
1989.22, 720.9
2041.9, 738.472
2194.18, 687.752
2229.99, 688.38
2366.91, 690.776
2388.53, 690.405
2447.68, 689.392
2475.13, 688.921
2503.25, 688.435
2521.93, 688.112
2580.04, 689.12
2600.94, 689.482
2620.01, 689.813
2676.93, 690.8
2698.09, 690.434
2754.87, 689.452
2812.87, 688.448
2824.98, 688.239
2831.93, 688.119
2850.97, 688.449
2908.97, 689.455
2965.99, 690.443
2986.93, 690.807
3007.8, 690.446
3064.92, 689.458
3122.98, 688.453
3141.93, 688.125
3160.82, 688.453
3218.92, 689.461
3276.19, 690.454
3296.93, 690.814
3317.6, 690.456
3374.97, 689.464
3433.13, 688.457
3451.93, 688.132
3470.67, 688.457
3501.92, 688.999
3529.71, 689.545
3555.9, 690.059
3593.11, 690.795
3608.3, 691.095
3613.84, 691.204
3660.7, 690.618
3690.85, 690.24
3711.25, 689.984
3731.91, 689.696
3737.4, 689.624
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3756.29, 689.378
3778.84, 689.083
3829.56, 690.08
3847.89, 690.44
3856.6, 690.594
3876.52, 690.946
3891.68, 691.214
3937.75, 692.028
3943.28, 691.934
3967.79, 691.516
4028.7, 690.475
4075.88, 689.669
4092.79, 689.38
4147.28, 690.336
4166.21, 690.668
4214.57, 691.517
4293.87, 717.935
4347.22, 735.704
4355, 738.297
4369.59, 738.142
4375.46, 736.173
4379.34, 734.899
4386.69, 734.881
4390.98, 734.901
4397.07, 736.947
4400, 737.917
4410.58, 738.104
4428.73, 738.546
4430.97, 738.097
4441.29, 736.032
4446.59, 734.97
4455.94, 733.097
4460.99, 732.09
4463.46, 731.597
4465.14, 731.261
4465.96, 731.097
4472.68, 729.754
4475.95, 729.1
4478.43, 728.588
4481.38, 728
4481.45, 728
4483.36, 727.618
4485.96, 727.097
4490.7, 726.149
4495.96, 725.097
4497.12, 724.865
4498.46, 724.597
4499.81, 724.327
4500.96, 724.097
4503.69, 723.551
4505.51, 723.187
4506.46, 722.809
4508.48, 722
4513.9, 722
4516.95, 722
4519.28, 721.534
4521.95, 721
4656.84, 721
4685.73, 721
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4711.04, 721
4713.3, 721.452
4716.04, 722
4718.38, 722
4724.51, 722
4726.29, 722.711
4727.48, 723.187
4728.79, 723.45
4732.03, 724.097
4732.91, 724.274
4734.53, 724.597
4735.41, 724.773
4737.03, 725.097
4740.55, 725.801
4747.03, 727.097
4748.79, 727.448
4752.03, 728.097
4753.78, 728.448
4757.03, 729.097
4760.53, 729.797
4763.5, 730.39
4767.03, 731.097
4767.91, 731.272
4769.54, 731.598
4771.42, 731.978
4774.43, 732.582
4776.5, 733
4776.53, 733
4784.64, 734.61
4786.11, 734.902
4786.67, 735.014
4787.93, 735.263
4795.37, 736.738
4795.62, 736.787
4796.96, 737.054
5009.05, 737.054
435.797, 740.289
443.602, 740.289
447.47, 739
450.033, 738.146
453.47, 737
454.639, 736.61
456.913, 735.853
459.474, 735
462.023, 734.151
465.481, 733
465.482, 733
470.568, 731.307
477.496, 729
480.031, 728.156
483.505, 727
486.035, 726.158
489.513, 725
493.701, 723.607
495.524, 723
499.16, 721.79
507.535, 719
509.344, 718.398
513.543, 717

Low Permeable 
Earth Liner

Bottom Liner 
Critical 
Interface - 
Base and 
Sideslopes

LCS Granular 
Drainage Layer

Assigned to:
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515.347, 716.4
519.551, 715
521.35, 714.401
525.559, 713
529.162, 711.807
537.749, 709
539.827, 708.301
543.591, 707
545.694, 706.3
549.599, 705
551.706, 704.298
555.606, 703
560.534, 701.359
567.615, 699
570.071, 698.182
573.623, 697
577.692, 695.645
579.631, 695
583.706, 693.643
583.706, 693.643
585.639, 693
594.551, 690.033
597.655, 689
599.571, 688.362
603.662, 687
608.129, 685.513
609.67, 685
618.233, 685
628.127, 685.241
628.175, 685.242
700.514, 687
768.454, 688.654
835.534, 687
874.622, 687
885.02, 687
885.837, 687
914.501, 685.056
914.512, 685.056
916.783, 685
918.713, 684.952
920.67, 685
922.861, 685.058
931.35, 685.433
933.943, 685.923
944.266, 687
947.065, 687.849
951.886, 689
965.137, 692.608
966.644, 693
967.06, 693.116
971.617, 694.286
974.456, 694.923
974.842, 695
982.543, 696.691
984.141, 697
990.827, 698.433
993.853, 699
1011.96, 702.672
1013.62, 703
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1014.48, 703.184
1029.03, 705
1036.48, 706.144
1049.43, 707
1054.51, 707.425
1060.93, 707.795
1067.29, 707.858
1069.81, 707.862
1084.55, 707
1094.3, 706.515
1105.9, 705
1109.31, 704.655
1114.62, 703.964
1116.8, 703.68
1119.86, 703.126
1120.45, 703
1128.59, 701.46
1130.69, 701
1136.6, 699.804
1140.35, 699
1147.15, 697.628
1150.1, 697
1152.34, 696.587
1158.74, 695
1164.46, 693.516
1180.87, 693.158
1199.19, 693
1219.93, 692.821
1247.58, 692.53
1274.37, 693
1354.83, 694.411
1380.25, 693.892
1449.64, 693
1461.71, 693
1495.01, 693
1500.48, 693
1516.31, 692.277
1637.28, 691
1692.86, 691
1719.06, 690.137
1781.17, 689.396
1807.13, 689
1816.05, 689
1826.74, 689
1846.47, 688.169
1846.65, 688.162
1850.41, 686.948
1855.35, 685.225
1856.02, 685
1856.55, 685
1858.87, 685
1861.85, 685
1868.81, 687.228
1874.47, 689
1874.47, 689
1875.79, 689.44
1880.49, 691
1880.54, 691
1881.86, 691.439
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Piezoline

1886.54, 693
1891.23, 694.563
1892.54, 695
1893.8, 695.436
1893.84, 695.436
1898.54, 697
1899.79, 697.434
1899.84, 697.434
1904.54, 699
1905.79, 699.433
1905.84, 699.433
1910.54, 701
1911.78, 701.431
1911.83, 701.431
1916.54, 703
1917.78, 703.43
1917.83, 703.429
1922.54, 705
1923.77, 705.428
1923.82, 705.428
1928.54, 707
1929.77, 707.426
1929.82, 707.426
1934.54, 709
1935.76, 709.425
1935.82, 709.425
1940.54, 711
1941.76, 711.423
1941.81, 711.423
1946.54, 713
1947.76, 713.422
1947.81, 713.422
1952.54, 715
1953.76, 715.42
1953.8, 715.42
1958.54, 717
1959.76, 717.419
1959.8, 717.419
1964.54, 719
1965.76, 719.417
1965.79, 719.417
1970.54, 721
1971.76, 721.416
1971.79, 721.416
1976.54, 723
1977.76, 723.414
1977.79, 723.414
1982.54, 725
1987.31, 726.589
1988.52, 727
1988.54, 727
1993.32, 728.59
1994.52, 729
1994.54, 729
1995.75, 729.41
1995.77, 729.41
2000.55, 731
2001.74, 731.408
2001.77, 731.408
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2006.55, 733
2007.74, 733.406
2007.77, 733.406
2012.55, 735
2013.73, 735.405
2013.76, 735.405
2018.55, 737
2019.73, 737.403
2019.76, 737.403
2024.55, 739
2025.72, 739.402
2025.75, 739.402
2030.55, 741
2031.73, 741.4
2036.53, 743
2041.91, 744.8
2060.85, 738.545
2075.51, 733.686
2122.09, 718.246
2127.47, 716.441
2149.16, 709.179
2175.38, 700.392
2176.55, 700
2195.21, 693.791
2195.27, 693.772
2195.49, 693.776
2195.5, 693.776
2195.59, 693.778
2208.3, 694
2235.83, 694.482
2276.51, 695.194
2295.76, 695.531
2313.04, 695.833
2322.59, 696
2366.91, 696.776
2387.58, 696.422
2475.13, 694.921
2521.93, 694.112
2580.01, 695.119
2599.02, 695.449
2655.66, 696.431
2676.93, 696.8
2698.12, 696.433
2756.78, 695.419
2775.37, 695.097
2824.98, 694.239
2831.93, 694.119
2870.81, 694.793
2896.34, 695.236
2908.97, 695.455
2965.96, 696.443
2986.93, 696.807
3005.86, 696.479
3026.7, 696.119
3084.07, 695.126
3141.93, 694.125
3160.86, 694.454
3218.92, 695.461
3276.16, 696.453
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3296.93, 696.814
3315.7, 696.489
3373.9, 695.482
3431.21, 694.491
3451.93, 694.132
3472.59, 694.49
3501.92, 694.999
3532.41, 695.598
3555.9, 696.059
3592.57, 696.784
3608.3, 697.095
3613.84, 697.204
3660.7, 696.618
3690.91, 696.239
3711.25, 695.984
3731.91, 695.696
3736.97, 695.63
3774.17, 695.144
3778.84, 695.083
3829.52, 696.079
3847.89, 696.44
3856.62, 696.594
3891.54, 697.211
3937.75, 698.028
3943.28, 697.934
3967.87, 697.514
4028.8, 696.473
4092.79, 695.38
4147.28, 696.336
4168.34, 696.706
4213.55, 697.499
4302.23, 727.041
4347.22, 741.988
4350.55, 743.096
4352.88, 743.177
4354.12, 743.273

Focus Search Window

4434.16, 742.558
4434.16, 724.371
4762.52, 724.371
4762.52, 752
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1

W (Final)

Method: Spencer
Factor of Safety: 2.771
Center: 4345.123, 1848.696
Radius: 1109.717
Left Slip Surface Endpoint: 3805.544, 878.993
Right Slip Surface Endpoint: 4434.159, 742.558

Zion Landfill Site 2 North Expansion: Section A-A' (North Side)
Rapid Drawdown / Lowe and Karafiath Analysis - VandenBerge, Wright Interpolation
Complete Buildout / Global Stability
Circular - Grid Search 
Static Conditions 

RD PhiR 
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No300130126LCS Granular Drainage Layer

No14.945134.1128.2
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Slide Analysis Information

A-A_final_north_LT

Project Summary
File Name: A-A_final_north_LT.slmd
Slide Modeler Version: 9.006
Compute Time: 00h:00m:52.346s
Project Title: SLIDE - An Interactive Slope Stability Program
Date Created: 1/30/2020, 11:59:15 AM

General Settings
Units of Measurement: Imperial Units
Time Units: days
Permeability Units: feet/second
Data Output: Standard
Failure Direction: Left to Right

Analysis Options
Slices Type: Vertical

Analysis Methods Used
Bishop simplified
GLE/Morgenstern-Price with interslice force function 
(Half Sine)
Janbu corrected
Spencer

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes
Create Interslice boundaries at intersections with water 
tables and piezos:

Yes

Initial trial value of FS: 1
Steffensen Iteration: Yes

Groundwater Analysis



Groundwater Method: Water Surfaces
Pore Fluid Unit Weight [lbs/ft3]: 62.4
Use negative pore pressure cutoff: Yes
Maximum negative pore pressure [psf]: 0
Advanced Groundwater Method: Rapid Drawdown
Rapid Drawdown Method: Lowe and Karafiath (1960)

Random Numbers
Pseudo-random Seed: 10116
Random Number Generation Method: Park and Miller v.3

Surface Options
Surface Type: Circular
Search Method: Grid Search
Radius Increment: 10
Composite Surfaces: Disabled
Reverse Curvature: Invalid Surfaces
Minimum Elevation: Not Defined
Minimum Depth: Not Defined
Minimum Area: Not Defined
Minimum Weight: Not Defined

Seismic Loading
Advanced seismic analysis: No
Staged pseudostatic analysis: No

Materials
Final Cover Soils

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 0
Friction Angle [deg] 34.3
Water Surface None
Ru Value 0
Final Cover Critical Interface

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
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Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 0
Friction Angle [deg] 21.9
Water Surface None
Ru Value 0
Expansion Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface None
Ru Value 0
Existing Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface None
Ru Value 0
LCS Granular Drainage Layer

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 126
Saturated Unit Weight [lbs/ft3] 130
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface Piezometric Line 1
Hu Value 1
Bottom Liner Critical Interface - Base and Sideslopes

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 45
Friction Angle [deg] 14.9
Water Surface Piezometric Line 1
Hu Value 1
Low Permeable Earth Liner

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 0
Friction Angle [deg] 34.3
Water Surface Piezometric Line 1
Hu Value 1
Wadsworth Till
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Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 136.6
Saturated Unit Weight [lbs/ft3] 137.8
Cohesion [psf] 1000
Friction Angle [deg] 14.3
Water Surface Water Table
Hu Value 1
Rapid Drawdown Undrained Behaviour Yes
RD Shear Strength Envelope Properties CR: 1465PhiR: 11.8

Global Minimums
Method: bishop simplified

FS 2.782260
Center: 4345.123, 1848.696
Radius: 1109.717
Left Slip Surface Endpoint: 3805.544, 878.993
Right Slip Surface Endpoint: 4434.159, 742.558
Resisting Moment: 1.08473e+09 lb-ft
Driving Moment: 3.89873e+08 lb-ft
Total Slice Area: 18354.6 ft2
Surface Horizontal Width: 628.615 ft
Surface Average Height: 29.1985 ft

Method: janbu corrected

FS 2.814670
Center: 4345.123, 1848.696
Radius: 1109.717
Left Slip Surface Endpoint: 3805.544, 878.993
Right Slip Surface Endpoint: 4434.159, 742.558
Resisting Horizontal Force: 977161 lb
Driving Horizontal Force: 347167 lb
Total Slice Area: 18354.6 ft2
Surface Horizontal Width: 628.615 ft
Surface Average Height: 29.1985 ft

Method: spencer
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FS 2.771350
Center: 4345.123, 1848.696
Radius: 1109.717
Left Slip Surface Endpoint: 3805.544, 878.993
Right Slip Surface Endpoint: 4434.159, 742.558
Resisting Moment: 1.08048e+09 lb-ft
Driving Moment: 3.89873e+08 lb-ft
Resisting Horizontal Force: 943351 lb
Driving Horizontal Force: 340394 lb
Total Slice Area: 18354.6 ft2
Surface Horizontal Width: 628.615 ft
Surface Average Height: 29.1985 ft

Method: gle/morgenstern-price

FS 2.777760
Center: 4345.123, 1848.696
Radius: 1109.717
Left Slip Surface Endpoint: 3805.544, 878.993
Right Slip Surface Endpoint: 4434.159, 742.558
Resisting Moment: 1.08297e+09 lb-ft
Driving Moment: 3.89873e+08 lb-ft
Resisting Horizontal Force: 945523 lb
Driving Horizontal Force: 340391 lb
Total Slice Area: 18354.6 ft2
Surface Horizontal Width: 628.615 ft
Surface Average Height: 29.1985 ft

Valid and Invalid Surfaces
Method: bishop simplified

Number of Valid Surfaces: 4422
Number of Invalid Surfaces: 429

Error Codes
Error Code -110 reported for 66 surfaces
Error Code -118 reported for 363 surfaces

Method: janbu corrected

Number of Valid Surfaces: 4422
Number of Invalid Surfaces: 429

Error Codes
Error Code -110 reported for 66 surfaces
Error Code -118 reported for 363 surfaces

Method: spencer

Number of Valid Surfaces: 4422
Number of Invalid Surfaces: 429

Error Codes
Error Code -110 reported for 66 surfaces
Error Code -118 reported for 363 surfaces
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Method: gle/morgenstern-price

Number of Valid Surfaces: 4422
Number of Invalid Surfaces: 429

Error Codes
Error Code -110 reported for 66 surfaces
Error Code -118 reported for 363 surfaces

Error Code Descriptions

The following errors were encountered during the computation:
-110 = The water table or a piezoline does not span the slip region for a given slip surface,  
when Water Surfaces is specified as the method of pore pressure calculation. If this error occurs,  
check that the water table or piezoline(s) span the appropriate soil cells.
-118 = Surface does not pass through the search focus

Entity Information
L&K - Van

Shared Entities

Type Coordinates (x,y)
4801.65, 742.054
4796.47, 742.054
4726.05, 728
4724.43, 727.354
4723.55, 727
4718.38, 727
4715.55, 727
4712.32, 726.355
4710.54, 726
4685.73, 726
4656.84, 726
4522.44, 726
4520.26, 726.437
4517.44, 727
4513.9, 727
4509.44, 727
4508.31, 727.451
4506.94, 728
4486.94, 732
4486.94, 732
4484.34, 732.521
4481.94, 733
4481.87, 733
4479.43, 733.489
4476.94, 734
4476.94, 734
4473.66, 734.657
4466.94, 736
4466.94, 736
4466.94, 736
4464.44, 736.5
4461.97, 736.994
4461.43, 737.102
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4456.94, 738
4456.94, 738
4451.39, 739.111
4447.57, 739.873
4442.27, 740.935
4431.95, 743
4429.16, 743.558
4410.47, 743.103
4399.15, 742.903
4395.49, 741.691
4390.15, 739.897
4386.69, 739.881
4380.14, 739.897
4377.03, 740.918
4371.14, 742.896
4365, 744.839
4354.12, 748.427
4347.22, 750.154
4333.51, 753.581
4307.9, 760
4147.28, 800.154
4034.9, 828.248
3943.28, 851.154
3927.9, 855
3907.85, 860.012
3887.89, 865
3862.48, 871.353
3847.89, 875
3838.52, 875.876
3826.49, 877
3817.3, 877.874
3805.47, 879
3795.83, 879.918
3784.45, 881
3774.39, 881.957
3763.43, 883
3753.28, 883.966
3743.06, 884.939
3742.72, 884.971
3742.42, 885
3736.08, 885.603
3731.91, 886
3712.33, 887.896
3711.25, 888
3660.7, 890
3608.3, 892
3555.9, 894
3501.92, 894.208
3324.04, 895.343
3093.34, 895.755
2956.54, 896
2486.56, 896
2475.13, 896
2234.57, 896
2195.59, 896
2181.65, 896
2141.81, 896
2127.47, 896
1858.87, 896
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1616.33, 896
1495.01, 896
1458.28, 896
1456.86, 896.353
1456.85, 896.354
1454.84, 896.853
1447.37, 898.703
1446.76, 898.853
1439.22, 900.721
1438.69, 900.853
1431.08, 902.74
1430.62, 902.853
1429.15, 903.217
1429.15, 903.218
1422.55, 904.853
1415.47, 906.607
1415.47, 906.607
1414.48, 906.853
1406.62, 908.801
1406.4, 908.853
1398.46, 910.822
1398.33, 910.853
1390.3, 912.844
1390.26, 912.853
1390.12, 912.889
1390.12, 912.889
1386.77, 913.717
1380.94, 914.966
1373.16, 915.464
1354.04, 916.986
1349.5, 917.317
1340.81, 917.854
1326.59, 918.986
1314.16, 919.891
1308.46, 920.243
1299.13, 920.986
1278.82, 922.465
1276.11, 922.633
1271.72, 922.983
1264.11, 923.65
1247.79, 925
1244.03, 925
1239.2, 925
1223.74, 925
1219.79, 925
1211.96, 924.561
1200.98, 923.615
1197.39, 923.302
1194.12, 922.975
1192.25, 922.788
1174.12, 920.975
1161.84, 919.746
1154.12, 918.975
1141.84, 917.746
1134.12, 916.975
1131.52, 916.714
1113.76, 914.939
1110.03, 914.006
1110.01, 914.002
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External Boundary

1105.41, 912.851
1104.42, 912.604
1097.41, 910.851
1096.34, 910.584
1089.41, 908.851
1088.27, 908.565
1081.41, 906.851
1076.31, 905.577
1076.3, 905.573
1073.41, 904.851
1070.76, 904.188
1070.74, 904.184
1065.41, 902.851
1064.04, 902.51
1057.41, 900.851
1050.91, 899.226
1049.41, 898.851
1042.98, 897.243
1041.41, 896.851
1035.75, 895.435
1035.73, 895.432
1033.41, 894.851
1031.24, 894.309
1031.23, 894.306
1025.41, 892.851
1023.7, 892.424
1017.41, 890.851
1015.64, 890.407
1009.41, 888.851
1002.24, 887.059
1001.87, 886.967
1001.85, 886.96
1001.53, 886.882
1001.41, 886.851
1000.31, 886.576
998.452, 886.111
998.336, 886.082
993.409, 884.851
989.728, 883.93
988.483, 883.619
988.367, 883.59
986.509, 883.126
985.409, 882.851
982.082, 882.019
977.409, 880.851
973.251, 879.811
969.409, 878.851
964.222, 877.554
961.409, 876.851
959.545, 876.385
957.953, 875.986
953.409, 874.851
950.878, 874.218
950.2, 874.048
949.069, 873.766
947.594, 873.397
945.409, 872.851
945.25, 872.811
944.49, 872.621
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943.871, 872.466
937.409, 870.851
935.469, 870.366
929.409, 868.851
922.837, 867.208
921.409, 866.851
914.83, 865.206
913.409, 864.851
912.054, 864.512
905.409, 862.851
904.157, 862.538
897.409, 860.851
895.171, 860.291
889.409, 858.851
883.455, 857.362
882.565, 857.14
881.409, 856.851
880.304, 856.574
873.409, 854.851
866.47, 853.116
865.409, 852.851
858.425, 851.105
857.409, 850.851
850.382, 849.094
849.409, 848.851
848.476, 848.617
841.409, 846.851
834.511, 845.126
833.409, 844.851
832.349, 844.586
825.409, 842.851
819.152, 841.286
817.409, 840.851
811.119, 839.278
809.409, 838.851
807.747, 838.435
801.409, 836.851
794.398, 835.098
793.409, 834.851
792.434, 834.607
792.426, 834.605
785.409, 832.851
778.07, 831.016
777.409, 830.851
777.357, 830.838
777.354, 830.838
769.409, 828.851
766.195, 828.047
761.409, 826.851
754.352, 825.086
754.344, 825.084
753.409, 824.851
752.484, 824.619
752.476, 824.617
745.409, 822.851
742.15, 822.036
737.409, 820.851
734.118, 820.028
729.409, 818.851
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726.082, 818.019
721.42, 816.851
714.316, 815.075
714.308, 815.073
713.42, 814.851
712.543, 814.631
712.535, 814.629
705.42, 812.851
701.994, 811.994
697.42, 810.851
692.873, 809.714
689.42, 808.851
684.906, 807.722
681.42, 806.851
674.27, 805.063
674.262, 805.061
673.422, 804.851
672.586, 804.643
665.409, 802.851
661.711, 801.926
657.419, 800.851
653.685, 799.917
649.422, 798.851
645.167, 797.79
641.409, 796.851
634.21, 795.051
633.409, 794.851
632.619, 794.653
625.409, 792.851
621.53, 791.881
617.419, 790.851
613.503, 789.872
609.419, 788.851
605.466, 787.862
601.421, 786.851
594.16, 785.039
593.415, 784.852
592.654, 784.664
585.393, 782.851
581.342, 781.838
577.393, 780.851
573.314, 779.831
569.392, 778.851
565.288, 777.824
561.39, 776.85
554.142, 775.035
553.404, 774.85
552.668, 774.665
545.409, 772.851
538.007, 771
538.003, 771
537.388, 770.846
529.393, 768.851
525.016, 767.756
521.392, 766.85
514.117, 765.028
513.413, 764.851
512.696, 764.673
505.386, 762.851
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500.914, 761.732
497.408, 760.85
492.912, 759.725
489.386, 758.851
485.922, 757.977
481.42, 756.851
474.122, 755.025
473.423, 754.851
472.728, 754.677
465.411, 752.851
460.744, 751.683
457.419, 750.85
453.425, 749.85
449.755, 748.932
449.43, 748.851
449.065, 748.76
441.43, 746.851
411.625, 739.4
408.752, 739.647
407.707, 739.78
399.328, 740
391.535, 740.576
375.004, 740.361
356.331, 740.013
351.947, 740
351.399, 739.824
347.109, 738
345.31, 737.207
342.499, 736
338.762, 734.381
337.91, 734
333.865, 732.219
333.374, 732
331.196, 732
314.988, 732
314.081, 732.094
284.972, 732.744
267.961, 732.886
0, 728.896
1.137e-13, 646.588
-5.68e-14, 330.891
5009.05, 330.891
5009.05, 649.333
5009.05, 742.054
411.625, 739.4
415.074, 739.104
419.682, 740
425.234, 740.088
426.201, 740.106
426.87, 740.119
435.797, 740.289
440.602, 740.289
447.47, 738
450.033, 737.146
453.47, 736
454.639, 735.61
456.913, 734.853
459.474, 734
462.023, 733.151
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465.481, 732
465.482, 732
470.568, 730.307
477.496, 728
480.031, 727.156
483.505, 726
486.035, 725.158
489.513, 724
493.701, 722.607
495.524, 722
499.16, 720.79
507.535, 718
509.344, 717.398
513.543, 716
515.347, 715.4
519.551, 714
521.35, 713.401
525.559, 712
529.162, 710.807
537.749, 708
539.827, 707.301
543.591, 706
545.694, 705.3
549.599, 704
551.706, 703.298
555.606, 702
560.534, 700.359
567.615, 698
570.071, 697.182
573.623, 696
577.692, 694.645
579.631, 694
583.706, 692.643
583.706, 692.643
585.639, 692
594.551, 689.033
597.655, 688
599.571, 687.362
603.662, 686
608.129, 684.513
609.67, 684
618.233, 684
628.127, 684.241
628.175, 684.242
700.514, 686
768.454, 687.654
835.534, 686
874.622, 686
885.02, 686
885.837, 686
914.501, 684.056
914.512, 684.056
916.783, 684
918.713, 683.952
920.67, 684
922.861, 684.058
931.35, 684.433
933.943, 684.923
944.266, 686
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947.065, 686.849
951.886, 688
965.137, 691.608
966.644, 692
967.06, 692.116
971.617, 693.286
974.456, 693.923
974.842, 694
982.543, 695.691
984.141, 696
990.827, 697.433
993.853, 698
1011.96, 701.672
1013.62, 702
1014.48, 702.184
1029.03, 704
1036.48, 705.144
1049.43, 706
1054.51, 706.425
1060.93, 706.795
1067.29, 706.858
1069.81, 706.862
1084.55, 706
1094.3, 705.515
1105.9, 704
1109.31, 703.655
1114.62, 702.964
1116.8, 702.68
1119.86, 702.126
1120.45, 702
1128.59, 700.46
1130.69, 700
1136.6, 698.804
1140.35, 698
1147.15, 696.628
1150.1, 696
1152.34, 695.587
1158.74, 694
1164.46, 692.516
1180.87, 692.158
1199.19, 692
1219.93, 691.821
1247.58, 691.53
1274.37, 692
1354.83, 693.411
1380.25, 692.892
1449.64, 692
1461.71, 692
1495.01, 692
1500.48, 692
1516.31, 691.277
1637.28, 690
1692.86, 690
1719.06, 689.137
1781.17, 688.396
1807.13, 688
1816.05, 688
1826.74, 688
1846.47, 687.169
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1850.09, 686
1855.02, 684.278
1855.86, 684
1856.55, 684
1858.87, 684
1862.01, 684
1866.61, 685.507
1867.43, 685.773
1868.11, 686
1868.4, 686.102
1874.47, 688
1874.47, 688
1875.79, 688.44
1880.49, 690
1880.54, 690
1881.86, 690.439
1886.54, 692
1891.23, 693.563
1892.54, 694
1893.8, 694.436
1893.84, 694.436
1898.54, 696
1899.79, 696.434
1899.84, 696.434
1904.54, 698
1905.79, 698.433
1905.84, 698.433
1910.54, 700
1911.78, 700.431
1911.83, 700.431
1916.54, 702
1917.78, 702.43
1917.83, 702.429
1922.54, 704
1923.77, 704.428
1923.82, 704.428
1928.54, 706
1929.77, 706.426
1929.82, 706.426
1934.54, 708
1935.76, 708.425
1935.82, 708.425
1940.54, 710
1941.76, 710.423
1941.81, 710.423
1946.54, 712
1947.76, 712.422
1947.81, 712.422
1952.54, 714
1953.76, 714.42
1953.8, 714.42
1958.54, 716
1959.76, 716.419
1959.8, 716.419
1964.54, 718
1965.76, 718.417
1965.79, 718.417
1970.54, 720
1971.76, 720.416
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1971.79, 720.416
1976.54, 722
1977.76, 722.414
1977.79, 722.414
1982.54, 724
1987.31, 725.589
1988.52, 726
1988.54, 726
1993.32, 727.59
1994.52, 728
1994.54, 728
1995.75, 728.41
1995.77, 728.41
2000.55, 730
2001.74, 730.408
2001.77, 730.408
2006.55, 732
2007.74, 732.406
2007.77, 732.406
2012.55, 734
2013.73, 734.405
2013.76, 734.405
2018.55, 736
2019.73, 736.403
2019.76, 736.403
2024.55, 738
2025.72, 738.402
2025.75, 738.402
2030.55, 740
2031.73, 740.4
2036.53, 742
2041.91, 743.743
2060, 737.734
2072.88, 733.432
2127.47, 715.257
2173.38, 700
2195.04, 692.792
2195.11, 692.769
2195.24, 692.771
2195.59, 692.778
2366.91, 695.776
2388.56, 695.405
2447.68, 694.392
2475.13, 693.921
2503.22, 693.435
2521.93, 693.112
2580.01, 694.119
2600.94, 694.482
2620.04, 694.813
2676.93, 695.8
2698.12, 695.433
2754.87, 694.452
2812.84, 693.449
2824.98, 693.239
2831.93, 693.119
2851.01, 693.449
2908.97, 694.455
2965.96, 695.443
2986.93, 695.807
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3007.83, 695.445
3064.92, 694.458
3122.95, 693.454
3141.93, 693.125
3160.85, 693.454
3218.92, 694.461
3276.17, 695.453
3296.93, 695.814
3317.63, 695.456
3374.97, 694.464
3433.1, 693.458
3451.93, 693.132
3470.7, 693.458
3501.92, 693.999
3529.71, 694.545
3555.9, 695.059
3593.08, 695.794
3608.3, 696.095
3613.84, 696.204
3660.7, 695.618
3690.86, 695.24
3711.25, 694.984
3731.91, 694.696
3737.4, 694.624
3756.25, 694.378
3778.84, 694.083
3829.53, 695.079
3847.89, 695.44
3856.61, 695.594
3876.56, 695.947
3891.57, 696.212
3937.75, 697.028
3943.28, 696.934
3967.86, 696.515
4028.78, 695.474
4075.88, 694.669
4092.79, 694.38
4147.28, 695.336
4168.47, 695.708
4213.72, 696.502
4287.75, 721.165
4347.22, 740.972
4354.12, 743.273
4360.73, 743.124
4361.26, 743.112
4363.81, 743.055
4369.04, 742.975
4371.14, 742.896
425.234, 740.088
425.659, 739.946
439.628, 735.289
445.572, 733.308
448.135, 732.454
451.572, 731.308
452.741, 730.918
455.017, 730.16
457.579, 729.307
460.127, 728.458
464.508, 727
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464.51, 727
468.673, 725.614
475.6, 723.307
478.136, 722.463
481.611, 721.307
484.14, 720.465
487.618, 719.307
491.807, 717.914
493.629, 717.307
497.265, 716.097
505.64, 713.307
507.449, 712.705
511.648, 711.307
513.452, 710.707
517.656, 709.307
519.455, 708.708
523.669, 707.306
527.287, 706.108
535.86, 703.305
537.89, 702.622
541.663, 701.318
543.799, 700.607
547.704, 699.307
549.811, 698.606
553.711, 697.307
558.639, 695.666
565.718, 693.308
568.176, 692.49
571.728, 691.307
575.797, 689.953
577.736, 689.307
582.052, 687.87
582.052, 687.87
583.743, 687.307
592.656, 684.34
595.759, 683.307
597.676, 682.669
601.767, 681.307
606.234, 679.82
608.698, 679
618.307, 679
628.226, 679.242
628.274, 679.242
700.659, 681.002
768.453, 682.652
835.46, 681
874.622, 681
885.02, 681
885.634, 681
914.27, 679.058
914.411, 679.057
916.635, 679.002
918.712, 678.951
920.822, 679.002
923.072, 679.061
932.042, 679.457
934.813, 679.981
945.459, 681.092
948.634, 682.055
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953.372, 683.186
966.68, 686.81
968.205, 687.206
968.611, 687.32
973.02, 688.452
975.698, 689.053
976.071, 689.127
983.756, 690.815
985.339, 691.121
992.008, 692.55
995.001, 693.111
1013.14, 696.789
1014.83, 697.123
1015.48, 697.262
1029.86, 699.057
1037.13, 700.174
1049.88, 701.017
1054.93, 701.439
1061.13, 701.796
1067.32, 701.858
1069.64, 701.862
1084.22, 701.009
1093.76, 700.535
1105.21, 699.039
1108.62, 698.694
1113.85, 698.014
1115.88, 697.749
1118.7, 697.239
1119.27, 697.117
1127.39, 695.581
1129.45, 695.129
1135.37, 693.93
1139.13, 693.125
1145.94, 691.753
1148.93, 691.114
1151.08, 690.719
1157.27, 689.184
1163.63, 687.532
1180.77, 687.159
1199.14, 687
1219.87, 686.821
1247.6, 686.53
1274.47, 687.001
1354.82, 688.409
1380.15, 687.893
1449.6, 687
1461.71, 687
1495.01, 687
1500.34, 687
1516.14, 686.278
1637.24, 685
1692.76, 685
1718.93, 684.138
1781.09, 683.397
1807.08, 683
1816.05, 683
1826.62, 683
1845.4, 682.209
1848.18, 681.312
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1853.09, 679.599
1854.88, 679
1856.55, 679
1858.87, 679
1862.97, 679
1868.47, 680.801
1869.31, 681.074
1870.05, 681.322
1870.29, 681.404
1875.39, 683
1875.45, 683
1877.69, 683.747
1881.46, 685
1881.51, 685
1883.75, 685.747
1888.43, 687.308
1893.13, 688.871
1894.47, 689.319
1894.81, 689.435
1894.82, 689.435
1900.47, 691.319
1900.8, 691.434
1900.81, 691.434
1906.47, 693.319
1906.8, 693.432
1906.81, 693.432
1912.47, 695.319
1912.79, 695.431
1912.81, 695.431
1918.47, 697.32
1918.79, 697.429
1918.8, 697.429
1924.47, 699.32
1924.78, 699.428
1924.8, 699.428
1930.47, 701.32
1930.78, 701.426
1930.79, 701.426
1936.47, 703.32
1936.78, 703.425
1936.79, 703.425
1942.47, 705.32
1942.77, 705.423
1942.78, 705.423
1948.47, 707.319
1948.77, 707.422
1948.78, 707.422
1954.47, 709.318
1954.77, 709.42
1954.78, 709.42
1960.47, 711.317
1960.76, 711.419
1960.77, 711.419
1966.47, 713.316
1966.76, 713.417
1966.77, 713.417
1972.46, 715.315
1972.76, 715.416
1972.76, 715.416
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1978.46, 717.315
1978.75, 717.414
1978.76, 717.414
1984.44, 719.308
1989.23, 720.903
1989.51, 721
1989.52, 721
1995.23, 722.904
1995.51, 723
1995.54, 723
1996.74, 723.41
1996.75, 723.41
2002.46, 725.314
2002.74, 725.408
2002.74, 725.408
2008.46, 727.314
2008.73, 727.406
2008.74, 727.406
2014.46, 729.314
2014.73, 729.405
2014.73, 729.405
2020.46, 731.315
2020.72, 731.403
2020.73, 731.403
2026.46, 733.315
2026.72, 733.402
2026.73, 733.402
2032.46, 735.313
2033.64, 735.713
2037.69, 737.065
2041.9, 738.472
2061.54, 731.927
2127.47, 709.948
2194.18, 687.752
2195.59, 687.778
2206.66, 687.971
2366.91, 690.776
2388.53, 690.405
2447.68, 689.392
2475.13, 688.921
2503.25, 688.435
2521.93, 688.112
2580.04, 689.12
2600.94, 689.482
2620.01, 689.813
2676.93, 690.8
2698.09, 690.434
2754.87, 689.452
2812.87, 688.448
2824.98, 688.239
2831.93, 688.119
2850.97, 688.449
2908.97, 689.455
2965.99, 690.443
2986.93, 690.807
3007.8, 690.446
3064.92, 689.458
3122.98, 688.453
3141.93, 688.125
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3160.82, 688.453
3218.92, 689.461
3276.19, 690.454
3296.93, 690.814
3317.6, 690.456
3374.97, 689.464
3433.13, 688.457
3451.93, 688.132
3470.67, 688.457
3501.92, 688.999
3529.71, 689.545
3555.9, 690.059
3593.11, 690.795
3608.3, 691.095
3613.84, 691.204
3660.7, 690.618
3690.85, 690.24
3711.25, 689.984
3731.91, 689.696
3737.4, 689.624
3756.29, 689.378
3778.84, 689.083
3829.56, 690.08
3847.89, 690.44
3856.6, 690.594
3876.52, 690.946
3891.68, 691.214
3937.75, 692.028
3943.28, 691.934
3967.79, 691.516
4028.7, 690.475
4075.88, 689.669
4092.79, 689.38
4147.28, 690.336
4166.21, 690.668
4214.57, 691.517
4293.87, 717.935
4347.22, 735.704
4368.61, 742.832
4369.04, 742.975
435.797, 740.289
442.642, 742
450.278, 743.909
450.642, 744
450.968, 744.081
454.639, 745
458.633, 746
461.959, 746.833
466.624, 748
473.939, 749.826
474.634, 750
475.332, 750.174
482.633, 752
487.141, 753.127
490.599, 754
494.12, 754.873
498.626, 756
502.131, 756.883
506.599, 758
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513.901, 759.821
514.625, 760
515.336, 760.179
522.606, 762
526.229, 762.906
530.606, 764
538.599, 765.995
538.618, 766
538.622, 766
538.64, 766.005
546.622, 768
553.883, 769.815
554.619, 770
555.355, 770.184
562.605, 772
566.5, 772.974
570.605, 774
574.527, 774.98
578.605, 776
582.554, 776.987
586.606, 778
593.858, 779.811
594.624, 780
595.376, 780.19
602.632, 782
606.678, 783.012
610.632, 784
614.715, 785.021
618.632, 786
622.745, 787.031
626.622, 788
633.831, 789.802
634.622, 790
635.422, 790.2
642.622, 792
646.38, 792.939
650.632, 794
654.898, 795.067
658.632, 796
662.927, 797.076
666.622, 798
673.797, 799.792
674.632, 800
675.475, 800.211
675.482, 800.213
682.633, 802
686.119, 802.872
690.633, 804
694.086, 804.863
698.633, 806
703.206, 807.143
706.633, 808
713.748, 809.779
713.756, 809.781
714.633, 810
715.521, 810.222
715.529, 810.224
722.633, 812
727.298, 813.169
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730.622, 814
735.33, 815.177
738.622, 816
743.363, 817.185
746.622, 818
753.689, 819.767
753.697, 819.769
754.622, 820
755.557, 820.234
755.564, 820.236
762.622, 822
767.408, 823.196
770.622, 824
777.968, 825.837
777.971, 825.837
778.622, 826
779.282, 826.165
786.622, 828
793.638, 829.754
793.646, 829.756
794.622, 830
795.611, 830.247
802.622, 832
808.959, 833.584
810.622, 834
812.332, 834.427
818.622, 836
820.364, 836.436
826.622, 838
833.562, 839.735
834.622, 840
835.724, 840.275
842.622, 842
849.689, 843.767
850.622, 844
851.594, 844.243
858.622, 846
859.638, 846.254
866.622, 848
867.683, 848.265
874.622, 850
881.516, 851.724
882.622, 852
883.778, 852.289
884.667, 852.511
890.622, 854
896.384, 855.44
898.622, 856
905.369, 857.687
906.622, 858
913.267, 859.661
914.622, 860
916.042, 860.355
922.622, 862
924.05, 862.357
930.622, 864
936.682, 865.515
938.622, 866
945.083, 867.615
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945.703, 867.77
946.463, 867.96
946.622, 868
948.807, 868.546
950.282, 868.915
951.413, 869.198
952.09, 869.367
954.622, 870
959.165, 871.136
960.758, 871.534
962.622, 872
965.435, 872.703
970.622, 874
974.464, 874.96
978.622, 876
983.295, 877.168
986.622, 878
987.722, 878.275
989.579, 878.739
989.696, 878.768
990.941, 879.08
994.622, 880
999.548, 881.232
999.665, 881.261
1001.52, 881.725
1002.62, 882
1002.75, 882.031
1003.06, 882.11
1003.09, 882.116
1003.45, 882.208
1010.62, 884
1016.85, 885.557
1018.62, 886
1024.91, 887.573
1026.62, 888
1032.44, 889.455
1032.46, 889.459
1034.62, 890
1036.95, 890.581
1036.96, 890.585
1042.62, 892
1044.19, 892.392
1050.62, 894
1052.12, 894.375
1058.62, 896
1065.26, 897.659
1066.62, 898
1071.96, 899.334
1071.97, 899.337
1074.62, 900
1077.51, 900.722
1077.53, 900.726
1082.62, 902
1089.48, 903.714
1090.62, 904
1097.56, 905.733
1098.62, 906
1105.63, 907.753
1106.62, 908

25/65

Tuesday, January 26, 2021A-A_final_north_LT



Material Boundary

1111.23, 909.151
1111.24, 909.155
1114.62, 910
1132.01, 911.739
1134.62, 912
1142.34, 912.771
1154.62, 914
1162.34, 914.771
1174.62, 916
1192.75, 917.813
1194.62, 918
1197.86, 918.324
1201.41, 918.634
1212.31, 919.573
1219.93, 920
1223.74, 920
1239.2, 920
1244.03, 920
1247.58, 920
1263.68, 918.668
1271.3, 918
1275.76, 917.645
1278.49, 917.476
1298.75, 916
1308.11, 915.255
1313.82, 914.902
1326.21, 914
1340.45, 912.866
1349.16, 912.328
1353.66, 912
1372.8, 910.476
1380.25, 910
1385.65, 908.845
1388.91, 908.035
1388.92, 908.035
1389.06, 908
1389.1, 907.991
1397.13, 906
1397.26, 905.969
1405.2, 904
1405.41, 903.947
1413.27, 902
1414.27, 901.754
1414.27, 901.754
1421.35, 900
1427.95, 898.364
1427.95, 898.363
1429.42, 898
1429.87, 897.887
1437.49, 896
1438.02, 895.868
1445.56, 894
1446.17, 893.85
1453.63, 892
1455.65, 891.501
1455.65, 891.5
1457.67, 891
1461.71, 890
1467.34, 888.591
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1467.35, 888.589
1469.71, 888
1470.53, 887.793
1477.71, 886
1478.61, 885.773
1485.71, 884
1489.39, 883.08
1490.59, 882.778
1492.56, 882.287
1493.71, 882
1494.64, 881.766
1495.01, 881.674
1501.71, 880
1508.76, 878.237
1509.71, 878
1515.42, 876.572
1517.71, 876
1524.27, 874.359
1525.71, 874
1533.07, 872.159
1533.71, 872
1533.89, 871.955
1541.71, 870
1547.85, 868.466
1549.71, 868
1549.77, 867.986
1557.71, 866
1565.54, 864.043
1565.71, 864
1566.26, 863.863
1573.71, 862
1577.71, 861
1577.72, 860.999
1581.71, 860
1585.53, 859.045
1585.54, 859.044
1589.71, 858
1591.56, 857.539
1597.71, 856
1599.62, 855.525
1605.71, 854
1607.67, 853.51
1613.72, 852
1618.11, 850.901
1618.12, 850.899
1621.72, 850
1625.17, 849.136
1625.18, 849.135
1629.72, 848
1631.84, 847.469
1637.72, 846
1639.9, 845.455
1645.72, 844
1647.95, 843.442
1653.72, 842
1658.44, 840.82
1658.45, 840.818
1661.72, 840
1664.88, 839.211
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1664.88, 839.209
1669.72, 838
1672.15, 837.393
1677.72, 836
1680.18, 835.385
1685.72, 834
1688.19, 833.383
1693.72, 832
1698.69, 830.759
1701.72, 830
1707.44, 828.57
1709.72, 828
1715.32, 826.602
1717.72, 826
1723.24, 824.622
1725.72, 824
1728.35, 823.345
1733.73, 822
1736.41, 821.33
1741.73, 820
1744.46, 819.317
1749.73, 818
1752.51, 817.305
1757.73, 816
1760.55, 815.294
1765.72, 814
1770.89, 812.708
1773.72, 812
1778.85, 810.716
1781.7, 810
1784.68, 809.261
1789.73, 808
1792.72, 807.252
1797.73, 806
1803.91, 804.456
1805.73, 804
1811.94, 802.447
1813.73, 802
1817.77, 800.99
1817.78, 800.988
1821.73, 800
1825.74, 798.998
1825.75, 798.997
1829.73, 798
1835.99, 796.436
1837.73, 796
1844, 794.433
1845.73, 794
1852.02, 792.43
1853.73, 792
1857.65, 791.022
1857.65, 791.02
1858.87, 790.716
1861.74, 790
1865.84, 788.973
1865.85, 788.971
1869.74, 788
1876.04, 786.424
1877.74, 786
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1879.43, 785.576
1885.74, 784
1887.43, 783.577
1893.72, 782
1897.59, 781.033
1897.6, 781.031
1901.71, 780
1905.83, 778.97
1905.84, 778.969
1909.7, 778
1911.41, 777.573
1917.72, 776
1924.02, 774.424
1925.72, 774
1932, 772.424
1933.69, 772
1937.57, 771.035
1937.58, 771.034
1941.71, 770
1945.85, 768.964
1945.86, 768.963
1949.7, 768
1956.05, 766.417
1957.71, 766
1959.39, 765.582
1965.72, 764
1967.39, 763.583
1973.7, 762
1977.57, 761.034
1977.58, 761.033
1981.71, 760
1985.9, 758.959
1985.9, 758.958
1989.74, 758
1991.4, 757.584
1997.72, 756
1999.4, 755.58
2005.72, 754
2007.48, 753.558
2013.7, 752
2017.55, 751.04
2017.56, 751.039
2021.71, 750
2025.87, 748.959
2025.88, 748.958
2029.73, 748
2032.55, 747.298
2037.73, 746
2040.08, 745.405
2041.91, 744.8
2060.85, 738.545
2075.51, 733.686
2122.09, 718.246
2127.47, 716.441
2149.16, 709.179
2175.38, 700.392
2176.55, 700
2195.21, 693.791
2195.27, 693.772
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2195.49, 693.776
2195.5, 693.776
2195.59, 693.778
2208.3, 694
2235.83, 694.482
2276.51, 695.194
2295.76, 695.531
2313.04, 695.833
2322.59, 696
2366.91, 696.776
2387.58, 696.422
2475.13, 694.921
2521.93, 694.112
2580.01, 695.119
2599.02, 695.449
2655.66, 696.431
2676.93, 696.8
2698.12, 696.433
2756.78, 695.419
2775.37, 695.097
2824.98, 694.239
2831.93, 694.119
2870.81, 694.793
2896.34, 695.236
2908.97, 695.455
2965.96, 696.443
2986.93, 696.807
3005.86, 696.479
3026.7, 696.119
3084.07, 695.126
3141.93, 694.125
3160.86, 694.454
3218.92, 695.461
3276.16, 696.453
3296.93, 696.814
3315.7, 696.489
3373.9, 695.482
3431.21, 694.491
3451.93, 694.132
3472.59, 694.49
3501.92, 694.999
3532.41, 695.598
3555.9, 696.059
3592.57, 696.784
3608.3, 697.095
3613.84, 697.204
3660.7, 696.618
3690.91, 696.239
3711.25, 695.984
3731.91, 695.696
3736.97, 695.63
3774.17, 695.144
3778.84, 695.083
3829.52, 696.079
3847.89, 696.44
3856.62, 696.594
3891.54, 697.211
3937.75, 698.028
3943.28, 697.934
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3967.87, 697.514
4028.8, 696.473
4092.79, 695.38
4147.28, 696.336
4168.34, 696.706
4213.55, 697.499
4302.23, 727.041
4347.22, 741.988
4350.55, 743.096
4352.88, 743.177
4354.12, 743.273

Material Boundary

2041.9, 738.472
2041.91, 743.585
2041.91, 743.743
2041.91, 744.8
425.659, 739.946
435.798, 740.139
440.577, 740.139
447.422, 737.858
449.985, 737.003
453.422, 735.858
454.591, 735.468
456.865, 734.711
459.427, 733.858
461.976, 733.009
465.456, 731.85
465.458, 731.85
470.521, 730.164
477.448, 727.858
479.983, 727.014
483.458, 725.858
485.987, 725.016
489.466, 723.858
493.653, 722.465
495.477, 721.858
499.113, 720.647
507.488, 717.858
509.297, 717.255
513.496, 715.858
515.3, 715.257
519.504, 713.858
521.302, 713.259
525.512, 711.858
529.115, 710.665
537.702, 707.858
539.778, 707.159
543.543, 705.858
545.647, 705.157
549.551, 703.858
551.659, 703.156
555.559, 701.858
560.487, 700.217
567.567, 697.858
570.023, 697.04
573.575, 695.858
577.645, 694.503
579.583, 693.858
583.665, 692.499
583.665, 692.499
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585.591, 691.858
594.504, 688.891
597.607, 687.858
599.524, 687.22
603.615, 685.858
608.082, 684.371
609.646, 683.85
618.235, 683.85
628.13, 684.091
628.178, 684.092
700.517, 685.85
768.454, 687.503
835.532, 685.85
874.622, 685.85
885.02, 685.85
885.832, 685.85
914.495, 683.906
914.51, 683.906
916.779, 683.85
918.713, 683.802
920.674, 683.85
922.866, 683.908
931.367, 684.283
933.965, 684.774
944.296, 685.852
947.104, 686.704
951.924, 687.855
965.176, 691.463
966.683, 691.855
967.099, 691.971
971.652, 693.14
974.487, 693.776
974.873, 693.853
982.574, 695.544
984.171, 695.853
990.856, 697.286
993.882, 697.853
1011.99, 701.525
1013.65, 701.853
1014.51, 702.036
1029.05, 703.851
1036.5, 704.995
1049.44, 705.85
1054.52, 706.275
1060.93, 706.645
1067.29, 706.708
1069.81, 706.712
1084.54, 705.85
1094.28, 705.366
1105.88, 703.851
1109.29, 703.506
1114.6, 702.815
1116.78, 702.531
1119.83, 701.979
1120.42, 701.853
1128.56, 700.313
1130.66, 699.853
1136.57, 698.657
1140.32, 697.853
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Material Boundary

1147.12, 696.481
1150.07, 695.853
1152.31, 695.44
1158.71, 693.855
1164.44, 692.366
1180.86, 692.008
1199.19, 691.85
1219.92, 691.671
1247.58, 691.38
1274.37, 691.85
1354.83, 693.26
1380.25, 692.742
1449.64, 691.85
1461.71, 691.85
1495.01, 691.85
1500.47, 691.85
1516.31, 691.127
1637.27, 689.85
1692.85, 689.85
1719.06, 688.987
1781.17, 688.246
1807.13, 687.85
1816.05, 687.85
1826.74, 687.85
1846.44, 687.02
1850.04, 685.858
1854.98, 684.136
1855.83, 683.85
1856.55, 683.85
1858.87, 683.85
1862.03, 683.85
1866.66, 685.364
1867.48, 685.63
1868.16, 685.858
1868.45, 685.959
1874.49, 687.85
1874.5, 687.85
1875.84, 688.298
1880.52, 689.85
1880.56, 689.85
1881.9, 690.297
1886.58, 691.858
1891.28, 693.421
1892.59, 693.858
1893.82, 694.286
1893.87, 694.286
1898.59, 695.858
1899.82, 696.284
1899.86, 696.284
1904.59, 697.858
1905.81, 698.283
1905.86, 698.283
1910.59, 699.858
1911.81, 700.281
1911.86, 700.281
1916.59, 701.858
1917.8, 702.279
1917.85, 702.279
1922.59, 703.858
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1923.8, 704.278
1923.85, 704.278
1928.59, 705.858
1929.79, 706.276
1929.84, 706.276
1934.59, 707.858
1935.79, 708.275
1935.84, 708.275
1940.59, 709.858
1941.79, 710.273
1941.84, 710.273
1946.59, 711.858
1947.78, 712.272
1947.83, 712.272
1952.59, 713.858
1953.78, 714.27
1953.83, 714.27
1958.59, 715.858
1959.78, 716.269
1959.82, 716.269
1964.59, 717.858
1965.78, 718.267
1965.82, 718.267
1970.59, 719.858
1971.78, 720.266
1971.81, 720.266
1976.59, 721.858
1977.78, 722.264
1977.81, 722.264
1982.59, 723.858
1987.36, 725.447
1988.54, 725.85
1988.57, 725.85
1993.36, 727.448
1994.54, 727.85
1994.57, 727.85
1995.77, 728.26
1995.8, 728.26
2000.59, 729.858
2001.77, 730.258
2001.79, 730.258
2006.59, 731.858
2007.76, 732.256
2007.79, 732.256
2012.59, 733.858
2013.76, 734.255
2013.79, 734.255
2018.59, 735.858
2019.75, 736.253
2019.78, 736.253
2024.59, 737.858
2025.75, 738.252
2025.78, 738.252
2030.6, 739.858
2031.77, 740.258
2036.57, 741.858
2041.91, 743.585
2059.95, 737.591
2072.84, 733.29
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2127.43, 715.114
2173.33, 699.858
2195, 692.649
2195.09, 692.619
2195.24, 692.621
2195.59, 692.628
2366.91, 695.626
2388.56, 695.255
2447.68, 694.242
2475.12, 693.771
2503.22, 693.285
2521.93, 692.962
2580.02, 693.969
2600.94, 694.332
2620.04, 694.663
2676.93, 695.65
2698.12, 695.283
2754.86, 694.302
2812.83, 693.299
2824.98, 693.089
2831.93, 692.969
2851.01, 693.299
2908.98, 694.305
2965.96, 695.293
2986.93, 695.657
3007.83, 695.295
3064.91, 694.308
3122.94, 693.304
3141.93, 692.975
3160.86, 693.304
3218.93, 694.311
3276.17, 695.303
3296.93, 695.663
3317.62, 695.306
3374.97, 694.314
3433.1, 693.308
3451.93, 692.982
3470.71, 693.308
3501.92, 693.849
3529.72, 694.395
3555.9, 694.909
3593.09, 695.644
3608.3, 695.945
3613.84, 696.054
3660.7, 695.468
3690.86, 695.09
3711.25, 694.834
3731.91, 694.546
3737.39, 694.474
3756.25, 694.228
3778.84, 693.933
3829.53, 694.929
3847.89, 695.29
3856.62, 695.444
3876.56, 695.797
3891.57, 696.062
3937.75, 696.878
3943.28, 696.784
3967.86, 696.365
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4028.78, 695.324
4075.88, 694.519
4092.79, 694.23
4147.28, 695.186
4168.47, 695.558
4213.74, 696.352
4287.8, 721.022
4347.26, 740.829
4354.15, 743.122
4363.81, 742.905
4368.61, 742.832
440.602, 740.289
443.602, 740.289
447.47, 739
450.033, 738.146
453.47, 737
454.639, 736.61
456.913, 735.853
459.474, 735
462.023, 734.151
465.481, 733
465.482, 733
470.568, 731.307
477.496, 729
480.031, 728.156
483.505, 727
486.035, 726.158
489.513, 725
493.701, 723.607
495.524, 723
499.16, 721.79
507.535, 719
509.344, 718.398
513.543, 717
515.347, 716.4
519.551, 715
521.35, 714.401
525.559, 713
529.162, 711.807
537.749, 709
539.827, 708.301
543.591, 707
545.694, 706.3
549.599, 705
551.706, 704.298
555.606, 703
560.534, 701.359
567.615, 699
570.071, 698.182
573.623, 697
577.692, 695.645
579.631, 695
583.706, 693.643
583.706, 693.643
585.639, 693
594.551, 690.033
597.655, 689
599.571, 688.362
603.662, 687
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Material Boundary

608.129, 685.513
609.67, 685
618.233, 685
628.127, 685.241
628.175, 685.242
700.514, 687
768.454, 688.654
835.534, 687
874.622, 687
885.02, 687
885.837, 687
914.501, 685.056
914.512, 685.056
916.783, 685
918.713, 684.952
920.67, 685
922.861, 685.058
931.35, 685.433
933.943, 685.923
944.266, 687
947.065, 687.849
951.886, 689
965.137, 692.608
966.644, 693
967.06, 693.116
971.617, 694.286
974.456, 694.923
974.842, 695
982.543, 696.691
984.141, 697
990.827, 698.433
993.853, 699
1011.96, 702.672
1013.62, 703
1014.48, 703.184
1029.03, 705
1036.48, 706.144
1049.43, 707
1054.51, 707.425
1060.93, 707.795
1067.29, 707.858
1069.81, 707.862
1084.55, 707
1094.3, 706.515
1105.9, 705
1109.31, 704.655
1114.62, 703.964
1116.8, 703.68
1119.86, 703.126
1120.45, 703
1128.59, 701.46
1130.69, 701
1136.6, 699.804
1140.35, 699
1147.15, 697.628
1150.1, 697
1152.34, 696.587
1158.74, 695
1164.46, 693.516
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1180.87, 693.158
1199.19, 693
1219.93, 692.821
1247.58, 692.53
1274.37, 693
1354.83, 694.411
1380.25, 693.892
1449.64, 693
1461.71, 693
1495.01, 693
1500.48, 693
1516.31, 692.277
1637.28, 691
1692.86, 691
1719.06, 690.137
1781.17, 689.396
1807.13, 689
1816.05, 689
1826.74, 689
1846.47, 688.169
1868.81, 687.228
1874.47, 689
1874.47, 689
1875.79, 689.44
1880.49, 691
1880.54, 691
1881.86, 691.439
1886.54, 693
1891.23, 694.563
1892.54, 695
1893.8, 695.436
1893.84, 695.436
1898.54, 697
1899.79, 697.434
1899.84, 697.434
1904.54, 699
1905.79, 699.433
1905.84, 699.433
1910.54, 701
1911.78, 701.431
1911.83, 701.431
1916.54, 703
1917.78, 703.43
1917.83, 703.429
1922.54, 705
1923.77, 705.428
1923.82, 705.428
1928.54, 707
1929.77, 707.426
1929.82, 707.426
1934.54, 709
1935.76, 709.425
1935.82, 709.425
1940.54, 711
1941.76, 711.423
1941.81, 711.423
1946.54, 713
1947.76, 713.422
1947.81, 713.422
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1952.54, 715
1953.76, 715.42
1953.8, 715.42
1958.54, 717
1959.76, 717.419
1959.8, 717.419
1964.54, 719
1965.76, 719.417
1965.79, 719.417
1970.54, 721
1971.76, 721.416
1971.79, 721.416
1976.54, 723
1977.76, 723.414
1977.79, 723.414
1982.54, 725
1987.31, 726.589
1988.52, 727
1988.54, 727
1993.32, 728.59
1994.52, 729
1994.54, 729
1995.75, 729.41
1995.77, 729.41
2000.55, 731
2001.74, 731.408
2001.77, 731.408
2006.55, 733
2007.74, 733.406
2007.77, 733.406
2012.55, 735
2013.73, 735.405
2013.76, 735.405
2018.55, 737
2019.73, 737.403
2019.76, 737.403
2024.55, 739
2025.72, 739.402
2025.75, 739.402
2030.55, 741
2031.73, 741.4
2036.53, 743
2041.91, 744.8
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Material Boundary

1457.67, 891
1495.01, 891
1616.33, 891
1858.87, 891
2127.47, 891
2141.81, 891
2181.65, 891
2195.59, 891
2234.57, 891
2475.13, 891
2486.56, 891
2956.54, 891
3093.33, 890.755
3324.02, 890.343
3501.89, 889.208
3555.79, 889
3608.11, 887.004
3660.51, 885.004
3710.91, 883.01
3711.85, 882.919
3731.43, 881.023
3735.61, 880.625
3741.94, 880.022
3742.25, 879.993
3742.58, 879.961
3752.81, 878.988
3762.96, 878.022
3773.92, 876.98
3783.98, 876.022
3795.35, 874.94
3804.99, 874.022
3816.83, 872.896
3826.02, 872.022
3838.05, 870.897
3847.04, 870.057
3861.26, 866.502
3886.68, 860.149
3906.63, 855.161
3926.68, 850.149
3942.07, 846.303
4033.69, 823.397
4146.07, 795.303
4306.68, 755.149
4332.29, 748.731
4346, 745.303
4352.73, 743.621
4354.12, 743.273
426.87, 740.119
442.157, 743.94
449.793, 745.849
450.157, 745.94
450.483, 746.022
454.153, 746.94
458.147, 747.94
461.473, 748.773
466.139, 749.94
473.455, 751.767
474.149, 751.941
474.848, 752.114
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482.148, 753.94
486.653, 755.067
490.114, 755.94
493.637, 756.814
498.139, 757.94
501.644, 758.823
506.113, 759.94
513.419, 761.762
514.14, 761.94
514.848, 762.119
522.12, 763.94
525.743, 764.846
530.121, 765.94
538.115, 767.936
538.372, 768
538.376, 768
546.137, 769.94
553.397, 771.755
554.133, 771.94
554.87, 772.124
562.119, 773.94
566.015, 774.914
570.12, 775.94
574.042, 776.921
578.12, 777.94
582.069, 778.927
586.121, 779.94
593.377, 781.753
594.14, 781.941
594.889, 782.13
602.147, 783.941
606.193, 784.952
610.147, 785.94
614.23, 786.961
618.147, 787.94
622.259, 788.971
626.137, 789.94
633.346, 791.743
634.137, 791.94
634.937, 792.14
642.137, 793.94
645.894, 794.88
650.148, 795.941
654.413, 797.007
658.147, 797.94
662.44, 799.016
666.137, 799.94
673.312, 801.732
674.148, 801.941
674.99, 802.151
674.997, 802.153
682.148, 803.94
685.634, 804.812
690.148, 805.94
693.601, 806.804
698.148, 807.94
702.721, 809.084
706.148, 809.94
713.263, 811.719
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713.271, 811.721
714.148, 811.94
715.036, 812.162
715.044, 812.164
722.148, 813.94
726.812, 815.109
730.137, 815.94
734.845, 817.117
738.137, 817.94
742.878, 819.125
746.137, 819.94
753.204, 821.707
753.211, 821.709
754.137, 821.94
755.071, 822.174
755.079, 822.176
762.137, 823.94
766.923, 825.137
770.137, 825.94
777.722, 827.837
777.725, 827.837
778.137, 827.94
778.797, 828.105
786.137, 829.94
793.153, 831.694
793.161, 831.696
794.137, 831.94
795.126, 832.187
802.137, 833.94
808.474, 835.525
810.137, 835.94
811.847, 836.368
818.137, 837.94
819.879, 838.376
826.137, 839.94
833.077, 841.675
834.137, 841.94
835.239, 842.216
842.137, 843.94
849.204, 845.707
850.137, 845.94
851.109, 846.183
858.137, 847.94
859.153, 848.194
866.137, 849.94
867.198, 850.205
874.137, 851.94
881.031, 853.664
882.137, 853.94
883.293, 854.229
884.182, 854.452
890.137, 855.94
895.898, 857.381
898.137, 857.94
904.884, 859.627
906.137, 859.94
912.782, 861.602
914.137, 861.94
915.557, 862.295
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Material Boundary

922.137, 863.94
923.565, 864.297
930.137, 865.94
936.197, 867.455
938.137, 867.94
944.598, 869.556
945.218, 869.71
945.978, 869.9
946.137, 869.94
948.322, 870.486
949.797, 870.855
950.928, 871.138
951.605, 871.307
954.137, 871.94
958.68, 873.076
960.273, 873.474
962.137, 873.94
964.95, 874.643
970.137, 875.94
973.979, 876.901
978.137, 877.94
982.81, 879.109
986.137, 879.94
987.237, 880.215
989.094, 880.68
989.211, 880.709
990.456, 881.02
994.137, 881.94
999.063, 883.172
999.18, 883.201
1001.04, 883.665
1002.14, 883.94
1002.26, 883.971
1002.58, 884.05
1002.6, 884.057
1002.97, 884.148
1010.14, 885.94
1016.36, 887.497
1018.14, 887.94
1024.43, 889.513
1026.14, 889.94
1031.96, 891.396
1031.97, 891.399
1034.14, 891.94
1036.46, 892.522
1036.48, 892.525
1042.14, 893.94
1043.71, 894.333
1050.14, 895.94
1051.64, 896.316
1058.14, 897.94
1064.77, 899.599
1066.14, 899.94
1071.47, 901.274
1071.49, 901.277
1074.14, 901.94
1077.03, 902.663
1077.04, 902.666
1082.14, 903.94
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1088.99, 905.655
1090.14, 905.94
1097.07, 907.674
1098.14, 907.94
1105.15, 909.693
1106.14, 909.94
1110.74, 911.092
1110.76, 911.095
1114.28, 911.976
1131.82, 913.729
1134.42, 913.99
1142.14, 914.761
1154.42, 915.99
1162.14, 916.761
1174.42, 917.99
1192.55, 919.803
1194.42, 919.99
1197.67, 920.315
1201.24, 920.626
1212.17, 921.569
1219.87, 922
1223.74, 922
1239.2, 922
1244.03, 922
1247.67, 922
1263.85, 920.661
1271.47, 919.993
1275.9, 919.64
1278.62, 919.472
1298.9, 917.994
1308.25, 917.25
1313.96, 916.898
1326.36, 915.994
1340.59, 914.861
1349.3, 914.323
1353.81, 913.994
1372.94, 912.471
1380.52, 911.987
1386.1, 910.794
1389.4, 909.977
1389.4, 909.977
1389.54, 909.941
1389.58, 909.932
1397.61, 907.941
1397.74, 907.91
1405.68, 905.941
1405.89, 905.889
1413.75, 903.941
1414.75, 903.696
1414.75, 903.695
1421.83, 901.941
1428.43, 900.306
1428.43, 900.305
1429.9, 899.941
1430.35, 899.828
1437.97, 897.941
1438.5, 897.809
1446.04, 895.941
1446.65, 895.791
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1454.11, 893.941
1456.13, 893.442
1456.13, 893.441
1457.91, 893
1495.01, 893
1616.33, 893
1858.87, 893
2127.47, 893
2141.81, 893
2181.65, 893
2195.59, 893
2234.57, 893
2475.13, 893
2486.56, 893
2956.54, 893
3093.33, 892.755
3324.03, 892.343
3501.9, 891.208
3555.83, 891
3608.19, 889.002
3660.59, 887.002
3711.05, 885.006
3712.04, 884.91
3731.62, 883.014
3735.8, 882.616
3742.13, 882.013
3742.44, 881.984
3742.77, 881.952
3753, 880.979
3763.15, 880.013
3774.11, 878.971
3784.17, 878.013
3795.54, 876.931
3805.18, 876.013
3817.02, 874.887
3826.2, 874.013
3838.24, 872.889
3847.38, 872.034
3861.75, 868.443
3887.16, 862.09
3907.12, 857.102
3927.17, 852.09
3942.55, 848.243
4034.18, 825.338
4146.55, 797.243
4307.17, 757.09
4332.78, 750.671
4346.49, 747.243
4353.22, 745.561
4353.3, 745.541
4360.73, 743.124
426.201, 740.106
442.121, 744.086
449.756, 745.995
450.121, 746.086
450.446, 746.167
454.117, 747.086
458.111, 748.086
461.436, 748.919
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466.102, 750.086
473.419, 751.912
474.113, 752.086
474.811, 752.26
482.112, 754.086
486.617, 755.213
490.077, 756.086
493.601, 756.959
498.102, 758.085
501.607, 758.968
506.077, 760.086
513.383, 761.907
514.104, 762.086
514.812, 762.264
522.084, 764.086
525.707, 764.991
530.085, 766.086
538.079, 768.081
538.353, 768.15
538.357, 768.15
546.101, 770.086
553.36, 771.901
554.096, 772.086
554.833, 772.27
562.083, 774.086
565.979, 775.06
570.084, 776.086
574.006, 777.066
578.084, 778.086
582.033, 779.073
586.085, 780.086
593.341, 781.898
594.104, 782.086
594.853, 782.275
602.111, 784.086
606.157, 785.097
610.11, 786.086
614.194, 787.107
618.11, 788.086
622.223, 789.116
626.101, 790.086
633.31, 791.888
634.101, 792.086
634.901, 792.286
642.101, 794.086
645.858, 795.025
650.112, 796.086
654.377, 797.152
658.111, 798.086
662.404, 799.162
666.101, 800.086
673.276, 801.878
674.112, 802.086
674.953, 802.296
674.961, 802.298
682.111, 804.086
685.598, 804.957
690.111, 806.086
693.564, 806.949
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698.111, 808.086
702.685, 809.229
706.111, 810.086
713.227, 811.865
713.234, 811.867
714.111, 812.086
714.999, 812.308
715.007, 812.31
722.112, 814.086
726.775, 815.254
730.101, 816.086
734.809, 817.263
738.101, 818.086
742.842, 819.271
746.101, 820.086
753.167, 821.852
753.175, 821.854
754.101, 822.086
755.035, 822.319
755.043, 822.321
762.101, 824.086
766.886, 825.282
770.101, 826.086
777.704, 827.987
777.707, 827.987
778.101, 828.086
778.761, 828.251
786.101, 830.086
793.117, 831.84
793.125, 831.842
794.101, 832.086
795.089, 832.333
802.101, 834.086
808.438, 835.67
810.101, 836.086
811.81, 836.513
818.101, 838.086
819.843, 838.521
826.101, 840.086
833.041, 841.821
834.101, 842.086
835.202, 842.361
842.101, 844.086
849.167, 845.852
850.101, 846.086
851.073, 846.329
858.101, 848.086
859.116, 848.34
866.101, 850.086
867.161, 850.351
874.101, 852.086
880.995, 853.809
882.101, 854.086
883.256, 854.375
884.146, 854.597
890.101, 856.086
895.862, 857.526
898.101, 858.086
904.848, 859.773
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Material Boundary

906.101, 860.086
912.746, 861.747
914.101, 862.086
915.521, 862.441
922.101, 864.086
923.528, 864.443
930.101, 866.086
936.16, 867.601
938.101, 868.086
944.562, 869.701
945.181, 869.856
945.941, 870.046
946.101, 870.086
948.285, 870.632
949.761, 871.001
950.891, 871.283
951.569, 871.453
954.101, 872.086
958.644, 873.222
960.237, 873.62
962.101, 874.086
964.913, 874.789
970.101, 876.086
973.942, 877.046
978.101, 878.086
982.774, 879.254
986.101, 880.086
987.201, 880.361
989.058, 880.825
989.174, 880.854
990.419, 881.165
994.101, 882.086
999.027, 883.317
999.144, 883.347
1001, 883.811
1002.1, 884.086
1002.22, 884.117
1002.54, 884.195
1002.57, 884.202
1002.93, 884.294
1010.1, 886.086
1016.33, 887.642
1018.1, 888.086
1024.39, 889.659
1026.1, 890.086
1031.92, 891.541
1031.94, 891.544
1034.1, 892.086
1036.43, 892.667
1036.44, 892.671
1042.1, 894.086
1043.67, 894.478
1050.1, 896.086
1051.6, 896.461
1058.1, 898.086
1064.74, 899.745
1066.1, 900.086
1071.43, 901.419
1071.45, 901.423
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1074.1, 902.086
1076.99, 902.808
1077.01, 902.812
1082.1, 904.086
1088.96, 905.8
1090.1, 906.086
1097.03, 907.819
1098.1, 908.086
1105.11, 909.839
1106.1, 910.086
1110.71, 911.237
1110.72, 911.241
1114.25, 912.124
1131.8, 913.879
1134.41, 914.139
1142.12, 914.911
1154.41, 916.139
1162.12, 916.911
1174.41, 918.139
1192.53, 919.952
1194.41, 920.139
1197.66, 920.465
1201.22, 920.776
1212.16, 921.718
1219.87, 922.15
1223.74, 922.15
1239.2, 922.15
1244.03, 922.15
1247.67, 922.15
1263.87, 920.811
1271.48, 920.143
1275.91, 919.79
1278.63, 919.622
1298.92, 918.144
1308.26, 917.4
1313.97, 917.047
1326.37, 916.144
1340.6, 915.011
1349.31, 914.473
1353.82, 914.144
1372.95, 912.621
1380.54, 912.136
1386.13, 910.94
1389.43, 910.122
1389.43, 910.122
1389.57, 910.087
1389.61, 910.077
1397.65, 908.087
1397.77, 908.056
1405.72, 906.087
1405.93, 906.034
1413.79, 904.087
1414.78, 903.841
1414.79, 903.84
1421.86, 902.087
1428.46, 900.451
1428.47, 900.45
1429.93, 900.087
1430.39, 899.974
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1438.01, 898.087
1438.54, 897.955
1446.08, 896.087
1446.69, 895.936
1454.15, 894.087
1456.17, 893.588
1456.17, 893.587
1457.93, 893.15
1495.01, 893.15
1616.33, 893.15
1858.87, 893.15
2127.47, 893.15
2141.81, 893.15
2181.65, 893.15
2195.59, 893.15
2234.57, 893.15
2475.13, 893.15
2486.56, 893.15
2956.54, 893.15
3093.33, 892.905
3324.03, 892.493
3501.9, 891.358
3555.84, 891.15
3608.19, 889.152
3660.59, 887.152
3711.06, 885.155
3712.05, 885.059
3731.64, 883.163
3735.81, 882.765
3742.15, 882.163
3742.45, 882.134
3742.79, 882.102
3753.01, 881.129
3763.16, 880.163
3774.12, 879.12
3784.18, 878.163
3795.56, 877.08
3805.2, 876.163
3817.03, 875.037
3826.22, 874.163
3838.25, 873.038
3847.41, 872.183
3861.79, 868.588
3887.2, 862.235
3907.15, 857.247
3927.2, 852.235
3942.59, 848.389
4034.21, 825.483
4146.59, 797.389
4307.21, 757.235
4332.82, 750.816
4346.52, 747.389
4353.25, 745.706
4353.34, 745.686
4361.26, 743.112

Material Boundary
4447.57, 739.873
4456.92, 738
4461.97, 736.994
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Material Boundary

4486.94, 732
4491.68, 731.051
4496.94, 730
4498.1, 729.768
4499.44, 729.5
4500.79, 729.23
4501.94, 729
4504.67, 728.454
4506.94, 728

Scenario-based Entities

Type Coordinates (x,y) Static
-9e-16, 723.896
0.809461, 723.908
1.15168, 723.913
1.45658, 723.917
1.93345, 723.924
4.30816, 723.96
12.6281, 724.084
24.2881, 724.257
113.381, 725.584
150.125, 726.131
251.754, 727.644
262.684, 727.807
264.857, 727.839
267.412, 727.877
267.74, 727.882
267.83, 727.883
268.093, 727.885
268.368, 727.882
269.061, 727.877
272.624, 727.847
281.529, 727.773
284.508, 727.748
284.959, 727.743
286.557, 727.708
289.734, 727.637
295.936, 727.498
301.316, 727.378
309.904, 727.186
313.768, 727.1
314.73, 727
317.794, 727
322.428, 727
327.892, 727
334.438, 727
352.838, 735.003
356.385, 735.013
366.425, 735.2
372.719, 735.318
379.181, 735.415
391.383, 735.573
399.078, 735.005
407.323, 734.789
412.029, 734.347
439.628, 735.289
488.131, 719.138
522.779, 707.602

Wadsworth Till

Assigned to:
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608.698, 679
618.307, 679
629.067, 679.262
642.777, 679.595
647.559, 679.711
660.405, 680.023
675.999, 680.402
689.108, 680.721
700.659, 681.002
711.292, 681.261
721.531, 681.51
724.458, 681.581
731.21, 681.745
742.989, 682.032
746.542, 682.118
760.228, 682.452
768.453, 682.652
775.361, 682.481
785.608, 682.229
792.858, 682.05
834.445, 681.025
836.108, 681
839.229, 681
842.442, 681
846.403, 681
851.249, 681
853.768, 681
858.565, 681
861.768, 681
864.838, 681
868.722, 681
876.123, 681
879.684, 681
882.824, 681
885.634, 681
888.824, 680.784
905.654, 679.642
913.684, 679.098
914.27, 679.058
916.598, 679.003
918.712, 678.951
920.654, 678.998
921.208, 679.012
921.899, 679.03
923.072, 679.061
924.878, 679.141
925.393, 679.164
926.99, 679.234
928.274, 679.291
929.213, 679.332
930.561, 679.392
932.042, 679.457
934.813, 679.981
940.841, 680.61
945.459, 681.092
948.634, 682.055
953.372, 683.186
964.682, 686.266
968.611, 687.32
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Water Table

970.51, 687.807
973.537, 688.568
983.137, 690.678
992.201, 692.586
995.001, 693.111
1005.88, 695.316
1015.48, 697.262
1026.16, 698.595
1029.95, 699.071
1037.13, 700.174
1049.53, 700.993
1053.89, 701.352
1060.67, 701.77
1068.84, 701.86
1069.64, 701.862
1072.74, 701.68
1077.4, 701.408
1085.39, 700.951
1093.76, 700.535
1103.93, 699.206
1105.21, 699.039
1108.51, 698.705
1108.62, 698.694
1115.88, 697.749
1119.27, 697.117
1126.35, 695.778
1134.85, 694.035
1143.12, 692.32
1144.75, 691.993
1145.42, 691.857
1146.43, 691.649
1147.98, 691.316
1148.3, 691.248
1149.18, 691.068
1151.08, 690.719
1156.36, 689.409
1157.27, 689.184
1163.63, 687.532
1180.77, 687.159
1199.14, 687
1219.87, 686.821
1247.6, 686.53
1274.47, 687.001
1354.82, 688.409
1380.15, 687.893
1449.6, 687
1461.71, 687
1495.01, 687
1500.34, 687
1516.14, 686.278
1637.24, 685
1692.76, 685
1718.93, 684.138
1781.09, 683.397
1807.08, 683
1816.05, 683
1826.62, 683
1845.4, 682.209
1854.88, 679
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1862.97, 679
1893.13, 688.871
1989.22, 720.9
2041.9, 738.472
2194.18, 687.752
2229.99, 688.38
2366.91, 690.776
2388.53, 690.405
2447.68, 689.392
2475.13, 688.921
2503.25, 688.435
2521.93, 688.112
2580.04, 689.12
2600.94, 689.482
2620.01, 689.813
2676.93, 690.8
2698.09, 690.434
2754.87, 689.452
2812.87, 688.448
2824.98, 688.239
2831.93, 688.119
2850.97, 688.449
2908.97, 689.455
2965.99, 690.443
2986.93, 690.807
3007.8, 690.446
3064.92, 689.458
3122.98, 688.453
3141.93, 688.125
3160.82, 688.453
3218.92, 689.461
3276.19, 690.454
3296.93, 690.814
3317.6, 690.456
3374.97, 689.464
3433.13, 688.457
3451.93, 688.132
3470.67, 688.457
3501.92, 688.999
3529.71, 689.545
3555.9, 690.059
3593.11, 690.795
3608.3, 691.095
3613.84, 691.204
3660.7, 690.618
3690.85, 690.24
3711.25, 689.984
3731.91, 689.696
3737.4, 689.624
3756.29, 689.378
3778.84, 689.083
3829.56, 690.08
3847.89, 690.44
3856.6, 690.594
3876.52, 690.946
3891.68, 691.214
3937.75, 692.028
3943.28, 691.934
3967.79, 691.516
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4028.7, 690.475
4075.88, 689.669
4092.79, 689.38
4147.28, 690.336
4166.21, 690.668
4214.57, 691.517
4293.87, 717.935
4347.22, 735.704
4355, 738.297
4369.59, 738.142
4375.46, 736.173
4379.34, 734.899
4386.69, 734.881
4390.98, 734.901
4397.07, 736.947
4400, 737.917
4410.58, 738.104
4428.73, 738.546
4441.57, 741.074
4791.53, 741.074
4796.96, 737.054
5009.05, 737.054

-9e-16, 723.896
0.809461, 723.908
1.15168, 723.913
1.45658, 723.917
1.93345, 723.924
4.30816, 723.96
12.6281, 724.084
24.2881, 724.257
113.381, 725.584
150.125, 726.131
251.754, 727.644
262.684, 727.807
264.857, 727.839
267.412, 727.877
267.74, 727.882
267.83, 727.883
268.093, 727.885
268.368, 727.882
269.061, 727.877
272.624, 727.847
281.529, 727.773
284.508, 727.748
284.959, 727.743
286.557, 727.708
289.734, 727.637
295.936, 727.498
301.316, 727.378
309.904, 727.186
313.768, 727.1
314.73, 727
317.794, 727
322.428, 727
327.892, 727
334.438, 727
352.838, 735.003
356.385, 735.013
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366.425, 735.2
372.719, 735.318
379.181, 735.415
391.383, 735.573
399.078, 735.005
407.323, 734.789
412.029, 734.347
439.628, 735.289
488.131, 719.138
522.779, 707.602
608.698, 679
618.307, 679
629.067, 679.262
642.777, 679.595
647.559, 679.711
660.405, 680.023
675.999, 680.402
689.108, 680.721
700.659, 681.002
711.292, 681.261
721.531, 681.51
724.458, 681.581
731.21, 681.745
742.989, 682.032
746.542, 682.118
760.228, 682.452
768.453, 682.652
775.361, 682.481
785.608, 682.229
792.858, 682.05
834.445, 681.025
836.108, 681
839.229, 681
842.442, 681
846.403, 681
851.249, 681
853.768, 681
858.565, 681
861.768, 681
864.838, 681
868.722, 681
876.123, 681
879.684, 681
882.824, 681
885.634, 681
888.824, 680.784
905.654, 679.642
913.684, 679.098
914.27, 679.058
916.598, 679.003
918.712, 678.951
920.654, 678.998
921.208, 679.012
921.899, 679.03
923.072, 679.061
924.878, 679.141
925.393, 679.164
926.99, 679.234
928.274, 679.291
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Drawdown Line

929.213, 679.332
930.561, 679.392
932.042, 679.457
934.813, 679.981
940.841, 680.61
945.459, 681.092
948.634, 682.055
953.372, 683.186
964.682, 686.266
968.611, 687.32
970.51, 687.807
973.537, 688.568
983.137, 690.678
992.201, 692.586
995.001, 693.111
1005.88, 695.316
1015.48, 697.262
1026.16, 698.595
1029.95, 699.071
1037.13, 700.174
1049.53, 700.993
1053.89, 701.352
1060.67, 701.77
1068.84, 701.86
1069.64, 701.862
1072.74, 701.68
1077.4, 701.408
1085.39, 700.951
1093.76, 700.535
1103.93, 699.206
1105.21, 699.039
1108.51, 698.705
1108.62, 698.694
1115.88, 697.749
1119.27, 697.117
1126.35, 695.778
1134.85, 694.035
1143.12, 692.32
1144.75, 691.993
1145.42, 691.857
1146.43, 691.649
1147.98, 691.316
1148.3, 691.248
1149.18, 691.068
1151.08, 690.719
1156.36, 689.409
1157.27, 689.184
1163.63, 687.532
1180.77, 687.159
1199.14, 687
1219.87, 686.821
1247.6, 686.53
1274.47, 687.001
1354.82, 688.409
1380.15, 687.893
1449.6, 687
1461.71, 687
1495.01, 687
1500.34, 687
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Drawdown Line
1516.14, 686.278
1637.24, 685
1692.76, 685
1718.93, 684.138
1781.09, 683.397
1807.08, 683
1816.05, 683
1826.62, 683
1845.4, 682.209
1854.88, 679
1862.97, 679
1893.13, 688.871
1989.22, 720.9
2041.9, 738.472
2194.18, 687.752
2229.99, 688.38
2366.91, 690.776
2388.53, 690.405
2447.68, 689.392
2475.13, 688.921
2503.25, 688.435
2521.93, 688.112
2580.04, 689.12
2600.94, 689.482
2620.01, 689.813
2676.93, 690.8
2698.09, 690.434
2754.87, 689.452
2812.87, 688.448
2824.98, 688.239
2831.93, 688.119
2850.97, 688.449
2908.97, 689.455
2965.99, 690.443
2986.93, 690.807
3007.8, 690.446
3064.92, 689.458
3122.98, 688.453
3141.93, 688.125
3160.82, 688.453
3218.92, 689.461
3276.19, 690.454
3296.93, 690.814
3317.6, 690.456
3374.97, 689.464
3433.13, 688.457
3451.93, 688.132
3470.67, 688.457
3501.92, 688.999
3529.71, 689.545
3555.9, 690.059
3593.11, 690.795
3608.3, 691.095
3613.84, 691.204
3660.7, 690.618
3690.85, 690.24
3711.25, 689.984
3731.91, 689.696
3737.4, 689.624

58/65

Tuesday, January 26, 2021A-A_final_north_LT



3756.29, 689.378
3778.84, 689.083
3829.56, 690.08
3847.89, 690.44
3856.6, 690.594
3876.52, 690.946
3891.68, 691.214
3937.75, 692.028
3943.28, 691.934
3967.79, 691.516
4028.7, 690.475
4075.88, 689.669
4092.79, 689.38
4147.28, 690.336
4166.21, 690.668
4214.57, 691.517
4293.87, 717.935
4347.22, 735.704
4355, 738.297
4369.59, 738.142
4375.46, 736.173
4379.34, 734.899
4386.69, 734.881
4390.98, 734.901
4397.07, 736.947
4400, 737.917
4410.58, 738.104
4428.73, 738.546
4430.97, 738.097
4441.29, 736.032
4446.59, 734.97
4455.94, 733.097
4460.99, 732.09
4463.46, 731.597
4465.14, 731.261
4465.96, 731.097
4472.68, 729.754
4475.95, 729.1
4478.43, 728.588
4481.38, 728
4481.45, 728
4483.36, 727.618
4485.96, 727.097
4490.7, 726.149
4495.96, 725.097
4497.12, 724.865
4498.46, 724.597
4499.81, 724.327
4500.96, 724.097
4503.69, 723.551
4505.51, 723.187
4506.46, 722.809
4508.48, 722
4513.9, 722
4516.95, 722
4519.28, 721.534
4521.95, 721
4656.84, 721
4685.73, 721
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4711.04, 721
4713.3, 721.452
4716.04, 722
4718.38, 722
4724.51, 722
4726.29, 722.711
4727.48, 723.187
4728.79, 723.45
4732.03, 724.097
4732.91, 724.274
4734.53, 724.597
4735.41, 724.773
4737.03, 725.097
4740.55, 725.801
4747.03, 727.097
4748.79, 727.448
4752.03, 728.097
4753.78, 728.448
4757.03, 729.097
4760.53, 729.797
4763.5, 730.39
4767.03, 731.097
4767.91, 731.272
4769.54, 731.598
4771.42, 731.978
4774.43, 732.582
4776.5, 733
4776.53, 733
4784.64, 734.61
4786.11, 734.902
4786.67, 735.014
4787.93, 735.263
4795.37, 736.738
4795.62, 736.787
4796.96, 737.054
5009.05, 737.054
435.797, 740.289
443.602, 740.289
447.47, 739
450.033, 738.146
453.47, 737
454.639, 736.61
456.913, 735.853
459.474, 735
462.023, 734.151
465.481, 733
465.482, 733
470.568, 731.307
477.496, 729
480.031, 728.156
483.505, 727
486.035, 726.158
489.513, 725
493.701, 723.607
495.524, 723
499.16, 721.79
507.535, 719
509.344, 718.398
513.543, 717

Low Permeable 
Earth Liner

Bottom Liner 
Critical 
Interface - 
Base and 
Sideslopes

LCS Granular 
Drainage Layer

Assigned to:
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515.347, 716.4
519.551, 715
521.35, 714.401
525.559, 713
529.162, 711.807
537.749, 709
539.827, 708.301
543.591, 707
545.694, 706.3
549.599, 705
551.706, 704.298
555.606, 703
560.534, 701.359
567.615, 699
570.071, 698.182
573.623, 697
577.692, 695.645
579.631, 695
583.706, 693.643
583.706, 693.643
585.639, 693
594.551, 690.033
597.655, 689
599.571, 688.362
603.662, 687
608.129, 685.513
609.67, 685
618.233, 685
628.127, 685.241
628.175, 685.242
700.514, 687
768.454, 688.654
835.534, 687
874.622, 687
885.02, 687
885.837, 687
914.501, 685.056
914.512, 685.056
916.783, 685
918.713, 684.952
920.67, 685
922.861, 685.058
931.35, 685.433
933.943, 685.923
944.266, 687
947.065, 687.849
951.886, 689
965.137, 692.608
966.644, 693
967.06, 693.116
971.617, 694.286
974.456, 694.923
974.842, 695
982.543, 696.691
984.141, 697
990.827, 698.433
993.853, 699
1011.96, 702.672
1013.62, 703
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1014.48, 703.184
1029.03, 705
1036.48, 706.144
1049.43, 707
1054.51, 707.425
1060.93, 707.795
1067.29, 707.858
1069.81, 707.862
1084.55, 707
1094.3, 706.515
1105.9, 705
1109.31, 704.655
1114.62, 703.964
1116.8, 703.68
1119.86, 703.126
1120.45, 703
1128.59, 701.46
1130.69, 701
1136.6, 699.804
1140.35, 699
1147.15, 697.628
1150.1, 697
1152.34, 696.587
1158.74, 695
1164.46, 693.516
1180.87, 693.158
1199.19, 693
1219.93, 692.821
1247.58, 692.53
1274.37, 693
1354.83, 694.411
1380.25, 693.892
1449.64, 693
1461.71, 693
1495.01, 693
1500.48, 693
1516.31, 692.277
1637.28, 691
1692.86, 691
1719.06, 690.137
1781.17, 689.396
1807.13, 689
1816.05, 689
1826.74, 689
1846.47, 688.169
1846.65, 688.162
1850.41, 686.948
1855.35, 685.225
1856.02, 685
1856.55, 685
1858.87, 685
1861.85, 685
1868.81, 687.228
1874.47, 689
1874.47, 689
1875.79, 689.44
1880.49, 691
1880.54, 691
1881.86, 691.439
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Piezoline

1886.54, 693
1891.23, 694.563
1892.54, 695
1893.8, 695.436
1893.84, 695.436
1898.54, 697
1899.79, 697.434
1899.84, 697.434
1904.54, 699
1905.79, 699.433
1905.84, 699.433
1910.54, 701
1911.78, 701.431
1911.83, 701.431
1916.54, 703
1917.78, 703.43
1917.83, 703.429
1922.54, 705
1923.77, 705.428
1923.82, 705.428
1928.54, 707
1929.77, 707.426
1929.82, 707.426
1934.54, 709
1935.76, 709.425
1935.82, 709.425
1940.54, 711
1941.76, 711.423
1941.81, 711.423
1946.54, 713
1947.76, 713.422
1947.81, 713.422
1952.54, 715
1953.76, 715.42
1953.8, 715.42
1958.54, 717
1959.76, 717.419
1959.8, 717.419
1964.54, 719
1965.76, 719.417
1965.79, 719.417
1970.54, 721
1971.76, 721.416
1971.79, 721.416
1976.54, 723
1977.76, 723.414
1977.79, 723.414
1982.54, 725
1987.31, 726.589
1988.52, 727
1988.54, 727
1993.32, 728.59
1994.52, 729
1994.54, 729
1995.75, 729.41
1995.77, 729.41
2000.55, 731
2001.74, 731.408
2001.77, 731.408
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2006.55, 733
2007.74, 733.406
2007.77, 733.406
2012.55, 735
2013.73, 735.405
2013.76, 735.405
2018.55, 737
2019.73, 737.403
2019.76, 737.403
2024.55, 739
2025.72, 739.402
2025.75, 739.402
2030.55, 741
2031.73, 741.4
2036.53, 743
2041.91, 744.8
2060.85, 738.545
2075.51, 733.686
2122.09, 718.246
2127.47, 716.441
2149.16, 709.179
2175.38, 700.392
2176.55, 700
2195.21, 693.791
2195.27, 693.772
2195.49, 693.776
2195.5, 693.776
2195.59, 693.778
2208.3, 694
2235.83, 694.482
2276.51, 695.194
2295.76, 695.531
2313.04, 695.833
2322.59, 696
2366.91, 696.776
2387.58, 696.422
2475.13, 694.921
2521.93, 694.112
2580.01, 695.119
2599.02, 695.449
2655.66, 696.431
2676.93, 696.8
2698.12, 696.433
2756.78, 695.419
2775.37, 695.097
2824.98, 694.239
2831.93, 694.119
2870.81, 694.793
2896.34, 695.236
2908.97, 695.455
2965.96, 696.443
2986.93, 696.807
3005.86, 696.479
3026.7, 696.119
3084.07, 695.126
3141.93, 694.125
3160.86, 694.454
3218.92, 695.461
3276.16, 696.453
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3296.93, 696.814
3315.7, 696.489
3373.9, 695.482
3431.21, 694.491
3451.93, 694.132
3472.59, 694.49
3501.92, 694.999
3532.41, 695.598
3555.9, 696.059
3592.57, 696.784
3608.3, 697.095
3613.84, 697.204
3660.7, 696.618
3690.91, 696.239
3711.25, 695.984
3731.91, 695.696
3736.97, 695.63
3774.17, 695.144
3778.84, 695.083
3829.52, 696.079
3847.89, 696.44
3856.62, 696.594
3891.54, 697.211
3937.75, 698.028
3943.28, 697.934
3967.87, 697.514
4028.8, 696.473
4092.79, 695.38
4147.28, 696.336
4168.34, 696.706
4213.55, 697.499
4302.23, 727.041
4347.22, 741.988
4350.55, 743.096
4352.88, 743.177
4354.12, 743.273

Focus Search Window

4434.16, 724.452
4762.52, 724.452
4762.52, 752
4434.16, 742.558
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SLOPE STABILITY 
SECTION A-A’ – HORIZONTAL EXPANSION 

RAPID DRAWDOWN GLOBAL STABILITY 
LOWE AND KARAFIATH ANALYSIS 

DUNCAN, WRIGHT AND WONG INTERPOLATION

COMPLETE BUILDOUT LANDFORM
CIRCULAR ANALYSIS 

(ROTATIONAL SLOPE FAILURE) 



2.0842.0842.0842.084

1

W (Final)

Method: Janbu corrected
Factor of Safety: 2.084
Center: 4191.680, 1222.990
Radius: 670.937
Left Slip Surface Endpoint: 3608.063, 892.009
Right Slip Surface Endpoint: 4642.410, 726.000

Zion Landfill Site 2 North Expansion: Section A-A' (North Side)
Rapid Drawdown / Lowe and Krafiath Analysis - Duncan, Wright and Wong Interpolation
Complete Buildout / Global Stability
Circular - Grid Search 
Seismic Conditions 

  0.0461

RD 
PhiR 
(deg)

RD 
Cr 

(psf)

Rapid Drawdown (RD) 
Undrained Strength

Phi 
(deg)

Cohesion 
(psf)

Sat. Unit 
Weight (lbs/

ft3)

Unit 
Weight 

(lbs/ft3)
ColorMaterial Name

No34.30130.3121.5Final Cover Soils

No21.90130.3121.5Final Cover Critical Interface

No3007575Expansion Waste Fill

No3007575Existing Waste Fill

No300130126LCS Granular Drainage Layer

No14.945134.1128.2
Bottom Liner Critical Interface 

- Base and Sideslopes

No34.30134.1128.2Low Permeable Earth Liner

11.81465Yes14.31000137.8136.6Wadsworth Till

Safety Factor
0.000
0.250
0.500
0.750
1.000
1.250
1.500
1.750
2.000
2.250
2.500
2.750
3.000
3.250
3.500
3.750
4.000
4.250
4.500
4.750
5.000
5.250
5.500
5.750
6.000+

1
6

0
0

1
4

0
0

1
2

0
0

1
0

0
0

8
0

0
6

0
0

4
0

0
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Slide Analysis Information

A-A_final_north_LT

Project Summary
File Name: A-A_final_north_LT.slmd
Slide Modeler Version: 9.006
Compute Time: 00h:00m:51.498s
Project Title: SLIDE - An Interactive Slope Stability Program
Date Created: 1/30/2020, 11:59:15 AM

General Settings
Units of Measurement: Imperial Units
Time Units: days
Permeability Units: feet/second
Data Output: Standard
Failure Direction: Left to Right

Analysis Options
Slices Type: Vertical

Analysis Methods Used
Bishop simplified
GLE/Morgenstern-Price with interslice force function 
(Half Sine)
Janbu corrected
Spencer

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes
Create Interslice boundaries at intersections with water 
tables and piezos:

Yes

Initial trial value of FS: 1
Steffensen Iteration: Yes

Groundwater Analysis



Groundwater Method: Water Surfaces
Pore Fluid Unit Weight [lbs/ft3]: 62.4
Use negative pore pressure cutoff: Yes
Maximum negative pore pressure [psf]: 0
Advanced Groundwater Method: Rapid Drawdown
Rapid Drawdown Method: Lowe and Karafiath (1960)

Random Numbers
Pseudo-random Seed: 10116
Random Number Generation Method: Park and Miller v.3

Surface Options
Surface Type: Circular
Search Method: Grid Search
Radius Increment: 10
Composite Surfaces: Disabled
Reverse Curvature: Invalid Surfaces
Minimum Elevation: Not Defined
Minimum Depth [ft]: 6
Minimum Area: Not Defined
Minimum Weight: Not Defined

Seismic Loading
Advanced seismic analysis: No
Staged pseudostatic analysis: No
Seismic Load Coefficient (Horizontal): 0.0461

Materials
Final Cover Soils

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 0
Friction Angle [deg] 34.3
Water Surface None
Ru Value 0
Final Cover Critical Interface

Color

Strength Type Mohr-Coulomb
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Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 0
Friction Angle [deg] 21.9
Water Surface None
Ru Value 0
Expansion Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface None
Ru Value 0
Existing Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface None
Ru Value 0
LCS Granular Drainage Layer

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 126
Saturated Unit Weight [lbs/ft3] 130
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface Piezometric Line 1
Hu Value 1
Bottom Liner Critical Interface - Base and Sideslopes

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 45
Friction Angle [deg] 14.9
Water Surface Piezometric Line 1
Hu Value 1
Low Permeable Earth Liner

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 0
Friction Angle [deg] 34.3
Water Surface Piezometric Line 1
Hu Value 1
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Wadsworth Till

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 136.6
Saturated Unit Weight [lbs/ft3] 137.8
Cohesion [psf] 1000
Friction Angle [deg] 14.3
Water Surface Water Table
Hu Value 1
Rapid Drawdown Undrained Behaviour Yes
RD Shear Strength Envelope Properties CR: 1465PhiR: 11.8

Global Minimums
Method: bishop simplified

FS 2.176140
Center: 4206.199, 1384.008
Radius: 791.103
Left Slip Surface Endpoint: 3586.032, 892.850
Right Slip Surface Endpoint: 4645.367, 726.000
Resisting Moment: 3.97539e+09 lb-ft
Driving Moment: 1.82681e+09 lb-ft
Total Slice Area: 155518 ft2
Surface Horizontal Width: 1059.34 ft
Surface Average Height: 146.807 ft

Method: janbu corrected

FS 2.084050
Center: 4191.680, 1222.990
Radius: 670.937
Left Slip Surface Endpoint: 3608.063, 892.009
Right Slip Surface Endpoint: 4642.410, 726.000
Resisting Horizontal Force: 5.43033e+06 lb
Driving Horizontal Force: 2.60566e+06 lb
Total Slice Area: 183710 ft2
Surface Horizontal Width: 1034.35 ft
Surface Average Height: 177.61 ft

Method: spencer
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FS 2.162260
Center: 4206.199, 1384.008
Radius: 809.494
Left Slip Surface Endpoint: 3562.038, 893.766
Right Slip Surface Endpoint: 4677.693, 726.000
Resisting Moment: 4.4931e+09 lb-ft
Driving Moment: 2.07797e+09 lb-ft
Resisting Horizontal Force: 5.10144e+06 lb
Driving Horizontal Force: 2.35931e+06 lb
Total Slice Area: 178308 ft2
Surface Horizontal Width: 1115.65 ft
Surface Average Height: 159.823 ft

Method: gle/morgenstern-price

FS 2.162260
Center: 4220.718, 1366.117
Radius: 768.610
Left Slip Surface Endpoint: 3615.990, 891.707
Right Slip Surface Endpoint: 4646.173, 726.000
Resisting Moment: 3.63711e+09 lb-ft
Driving Moment: 1.68209e+09 lb-ft
Resisting Horizontal Force: 4.36218e+06 lb
Driving Horizontal Force: 2.01742e+06 lb
Total Slice Area: 145661 ft2
Surface Horizontal Width: 1030.18 ft
Surface Average Height: 141.394 ft

Valid and Invalid Surfaces
Method: bishop simplified

Number of Valid Surfaces: 4830
Number of Invalid Surfaces: 21

Error Codes
Error Code -103 reported for 21 surfaces

Method: janbu corrected

Number of Valid Surfaces: 4830
Number of Invalid Surfaces: 21

Error Codes
Error Code -103 reported for 21 surfaces

Method: spencer

Number of Valid Surfaces: 4830
Number of Invalid Surfaces: 21

Error Codes
Error Code -103 reported for 21 surfaces

Method: gle/morgenstern-price
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Number of Valid Surfaces: 4830
Number of Invalid Surfaces: 21

Error Codes
Error Code -103 reported for 21 surfaces

Error Code Descriptions

The following errors were encountered during the computation:
-103 = Two surface / slope intersections, but one or more surface / nonslope external polygon  
intersections lie between them. This usually occurs when the slip surface extends past the  
bottom of the soil region, but may also occur on a benched slope model with two sets of Slope  
Limits.

Entity Information
L&K - DWW

Shared Entities

Type Coordinates (x,y)
4801.68, 742.054
4796.47, 742.054
4726.05, 728
4724.43, 727.354
4723.55, 727
4718.38, 727
4715.55, 727
4712.32, 726.355
4710.54, 726
4685.73, 726
4656.84, 726
4522.44, 726
4520.26, 726.437
4517.44, 727
4513.9, 727
4509.44, 727
4508.31, 727.451
4506.94, 728
4486.94, 732
4484.34, 732.521
4481.94, 733
4481.87, 733
4479.43, 733.489
4476.94, 734
4476.94, 734
4473.66, 734.657
4466.94, 736
4466.94, 736
4466.94, 736
4464.44, 736.5
4461.97, 736.994
4459.97, 737.393
4456.92, 738
4451.39, 739.108
4447.57, 739.873
4442.27, 740.935
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4431.95, 743
4429.16, 743.558
4410.47, 743.103
4399.15, 742.903
4395.49, 741.691
4390.15, 739.897
4386.69, 739.881
4380.14, 739.897
4377.03, 740.918
4371.14, 742.896
4365, 744.839
4354.12, 748.427
4347.22, 750.154
4333.51, 753.581
4307.9, 760
4147.28, 800.154
4034.9, 828.248
3943.28, 851.154
3927.9, 855
3907.85, 860.012
3887.89, 865
3862.48, 871.353
3847.89, 875
3838.52, 875.876
3826.49, 877
3817.3, 877.874
3805.47, 879
3795.83, 879.918
3784.45, 881
3774.39, 881.957
3763.43, 883
3753.28, 883.966
3743.06, 884.939
3742.72, 884.971
3742.42, 885
3736.08, 885.603
3731.91, 886
3712.33, 887.896
3711.25, 888
3660.7, 890
3608.3, 892
3555.9, 894
3501.92, 894.208
3324.04, 895.343
3093.34, 895.755
2956.54, 896
2486.56, 896
2475.13, 896
2234.57, 896
2195.59, 896
2181.65, 896
2141.81, 896
2127.47, 896
1858.87, 896
1616.33, 896
1495.01, 896
1458.28, 896
1456.86, 896.353
1456.85, 896.354
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1454.84, 896.853
1447.37, 898.703
1446.76, 898.853
1439.22, 900.721
1438.69, 900.853
1431.08, 902.74
1430.62, 902.853
1429.15, 903.217
1429.15, 903.218
1422.55, 904.853
1415.47, 906.607
1415.47, 906.607
1414.48, 906.853
1406.62, 908.801
1406.4, 908.853
1398.46, 910.822
1398.33, 910.853
1390.3, 912.844
1390.26, 912.853
1390.12, 912.889
1390.12, 912.889
1386.77, 913.717
1380.94, 914.966
1373.16, 915.464
1354.04, 916.986
1349.5, 917.317
1340.81, 917.854
1326.59, 918.986
1314.16, 919.891
1308.46, 920.243
1299.13, 920.986
1278.82, 922.465
1276.11, 922.633
1271.72, 922.983
1264.11, 923.65
1247.79, 925
1244.03, 925
1239.2, 925
1223.74, 925
1219.79, 925
1211.96, 924.561
1200.98, 923.615
1197.39, 923.302
1194.12, 922.975
1192.25, 922.788
1174.12, 920.975
1161.84, 919.746
1154.12, 918.975
1141.84, 917.746
1134.12, 916.975
1131.52, 916.714
1113.76, 914.939
1110.03, 914.006
1110.01, 914.002
1105.41, 912.851
1104.42, 912.604
1097.41, 910.851
1096.34, 910.584
1089.41, 908.851
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External Boundary

1088.27, 908.565
1081.41, 906.851
1076.31, 905.577
1076.3, 905.573
1073.41, 904.851
1070.76, 904.188
1070.74, 904.184
1065.41, 902.851
1064.04, 902.51
1057.41, 900.851
1050.91, 899.226
1049.41, 898.851
1042.98, 897.243
1041.41, 896.851
1035.75, 895.435
1035.73, 895.432
1033.41, 894.851
1031.24, 894.309
1031.23, 894.306
1025.41, 892.851
1023.7, 892.424
1017.41, 890.851
1015.64, 890.407
1009.41, 888.851
1002.24, 887.059
1001.87, 886.967
1001.85, 886.96
1001.53, 886.882
1001.41, 886.851
1000.31, 886.576
998.452, 886.111
998.336, 886.082
993.409, 884.851
989.728, 883.93
988.483, 883.619
988.367, 883.59
986.509, 883.126
985.409, 882.851
982.082, 882.019
977.409, 880.851
973.251, 879.811
969.409, 878.851
964.222, 877.554
961.409, 876.851
959.545, 876.385
957.953, 875.986
953.409, 874.851
950.878, 874.218
950.2, 874.048
949.069, 873.766
947.594, 873.397
945.409, 872.851
945.25, 872.811
944.49, 872.621
943.871, 872.466
937.409, 870.851
935.469, 870.366
929.409, 868.851
922.837, 867.208
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921.409, 866.851
914.83, 865.206
913.409, 864.851
912.054, 864.512
905.409, 862.851
904.157, 862.538
897.409, 860.851
895.171, 860.291
889.409, 858.851
883.455, 857.362
882.565, 857.14
881.409, 856.851
880.304, 856.574
873.409, 854.851
866.47, 853.116
865.409, 852.851
858.425, 851.105
857.409, 850.851
850.382, 849.094
849.409, 848.851
848.476, 848.617
841.409, 846.851
834.511, 845.126
833.409, 844.851
832.349, 844.586
825.409, 842.851
819.152, 841.286
817.409, 840.851
811.119, 839.278
809.409, 838.851
807.747, 838.435
801.409, 836.851
794.398, 835.098
793.409, 834.851
792.434, 834.607
792.426, 834.605
785.409, 832.851
778.07, 831.016
777.409, 830.851
777.357, 830.838
777.354, 830.838
769.409, 828.851
766.195, 828.047
761.409, 826.851
754.352, 825.086
754.344, 825.084
753.409, 824.851
752.484, 824.619
752.476, 824.617
745.409, 822.851
742.15, 822.036
737.409, 820.851
734.118, 820.028
729.409, 818.851
726.082, 818.019
721.42, 816.851
714.316, 815.075
714.308, 815.073
713.42, 814.851
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712.543, 814.631
712.535, 814.629
705.42, 812.851
701.994, 811.994
697.42, 810.851
692.873, 809.714
689.42, 808.851
684.906, 807.722
681.42, 806.851
674.27, 805.063
674.262, 805.061
673.422, 804.851
672.586, 804.643
665.409, 802.851
661.711, 801.926
657.419, 800.851
653.685, 799.917
649.422, 798.851
645.167, 797.79
641.409, 796.851
634.21, 795.051
633.409, 794.851
632.619, 794.653
625.409, 792.851
621.53, 791.881
617.419, 790.851
613.503, 789.872
609.419, 788.851
605.466, 787.862
601.421, 786.851
594.16, 785.039
593.415, 784.852
592.654, 784.664
585.393, 782.851
581.342, 781.838
577.393, 780.851
573.314, 779.831
569.392, 778.851
565.288, 777.824
561.39, 776.85
554.142, 775.035
553.404, 774.85
552.668, 774.665
545.409, 772.851
538.007, 771
538.003, 771
537.388, 770.846
529.393, 768.851
525.016, 767.756
521.392, 766.85
514.117, 765.028
513.413, 764.851
512.696, 764.673
505.386, 762.851
500.914, 761.732
497.408, 760.85
492.912, 759.725
489.386, 758.851
485.922, 757.977
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481.42, 756.851
474.122, 755.025
473.423, 754.851
472.728, 754.677
465.411, 752.851
460.744, 751.683
457.419, 750.85
453.425, 749.85
449.755, 748.932
449.43, 748.851
449.065, 748.76
441.43, 746.851
411.625, 739.4
408.752, 739.647
407.707, 739.78
399.328, 740
391.535, 740.576
375.004, 740.361
356.331, 740.013
351.947, 740
351.399, 739.824
347.109, 738
345.31, 737.207
342.499, 736
338.762, 734.381
337.91, 734
333.865, 732.219
333.374, 732
331.196, 732
314.988, 732
314.081, 732.094
284.972, 732.744
267.961, 732.886
0, 728.896
1.137e-13, 646.588
-5.68e-14, 330.891
5009.05, 330.891
5009.05, 649.333
5009.05, 742.054
411.625, 739.4
415.074, 739.104
419.682, 740
425.234, 740.088
426.201, 740.106
426.87, 740.119
435.797, 740.289
440.602, 740.289
447.47, 738
450.033, 737.146
453.47, 736
454.639, 735.61
456.913, 734.853
459.474, 734
462.023, 733.151
465.481, 732
465.482, 732
470.568, 730.307
477.496, 728
480.031, 727.156
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483.505, 726
486.035, 725.158
489.513, 724
493.701, 722.607
495.524, 722
499.16, 720.79
507.535, 718
509.344, 717.398
513.543, 716
515.347, 715.4
519.551, 714
521.35, 713.401
525.559, 712
529.162, 710.807
537.749, 708
539.827, 707.301
543.591, 706
545.694, 705.3
549.599, 704
551.706, 703.298
555.606, 702
560.534, 700.359
567.615, 698
570.071, 697.182
573.623, 696
577.692, 694.645
579.631, 694
583.706, 692.643
583.706, 692.643
585.639, 692
594.551, 689.033
597.655, 688
599.571, 687.362
603.662, 686
608.129, 684.513
609.67, 684
618.233, 684
628.127, 684.241
628.175, 684.242
700.514, 686
768.454, 687.654
835.534, 686
874.622, 686
885.02, 686
885.837, 686
914.501, 684.056
914.512, 684.056
916.783, 684
918.713, 683.952
920.67, 684
922.861, 684.058
931.35, 684.433
933.943, 684.923
944.266, 686
947.065, 686.849
951.886, 688
965.137, 691.608
966.644, 692
967.06, 692.116
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971.617, 693.286
974.456, 693.923
974.842, 694
982.543, 695.691
984.141, 696
990.827, 697.433
993.853, 698
1011.96, 701.672
1013.62, 702
1014.48, 702.184
1029.03, 704
1036.48, 705.144
1049.43, 706
1054.51, 706.425
1060.93, 706.795
1067.29, 706.858
1069.81, 706.862
1084.55, 706
1094.3, 705.515
1105.9, 704
1109.31, 703.655
1114.62, 702.964
1116.8, 702.68
1119.86, 702.126
1120.45, 702
1128.59, 700.46
1130.69, 700
1136.6, 698.804
1140.35, 698
1147.15, 696.628
1150.1, 696
1152.34, 695.587
1158.74, 694
1164.46, 692.516
1180.87, 692.158
1199.19, 692
1219.93, 691.821
1247.58, 691.53
1274.37, 692
1354.83, 693.411
1380.25, 692.892
1449.64, 692
1461.71, 692
1495.01, 692
1500.48, 692
1516.31, 691.277
1637.28, 690
1692.86, 690
1719.06, 689.137
1781.17, 688.396
1807.13, 688
1816.05, 688
1826.74, 688
1846.47, 687.169
1850.09, 686
1855.02, 684.278
1855.86, 684
1856.55, 684
1858.87, 684
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Material Boundary

1862.01, 684
1866.61, 685.507
1867.43, 685.773
1868.11, 686
1868.4, 686.102
1874.47, 688
1874.47, 688
1875.79, 688.44
1880.49, 690
1880.54, 690
1881.86, 690.439
1886.54, 692
1891.23, 693.563
1892.54, 694
1893.8, 694.436
1893.84, 694.436
1898.54, 696
1899.79, 696.434
1899.84, 696.434
1904.54, 698
1905.79, 698.433
1905.84, 698.433
1910.54, 700
1911.78, 700.431
1911.83, 700.431
1916.54, 702
1917.78, 702.43
1917.83, 702.429
1922.54, 704
1923.77, 704.428
1923.82, 704.428
1928.54, 706
1929.77, 706.426
1929.82, 706.426
1934.54, 708
1935.76, 708.425
1935.82, 708.425
1940.54, 710
1941.76, 710.423
1941.81, 710.423
1946.54, 712
1947.76, 712.422
1947.81, 712.422
1952.54, 714
1953.76, 714.42
1953.8, 714.42
1958.54, 716
1959.76, 716.419
1959.8, 716.419
1964.54, 718
1965.76, 718.417
1965.79, 718.417
1970.54, 720
1971.76, 720.416
1971.79, 720.416
1976.54, 722
1977.76, 722.414
1977.79, 722.414
1982.54, 724
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1987.31, 725.589
1988.52, 726
1988.54, 726
1993.32, 727.59
1994.52, 728
1994.54, 728
1995.75, 728.41
1995.77, 728.41
2000.55, 730
2001.74, 730.408
2001.77, 730.408
2006.55, 732
2007.74, 732.406
2007.77, 732.406
2012.55, 734
2013.73, 734.405
2013.76, 734.405
2018.55, 736
2019.73, 736.403
2019.76, 736.403
2024.55, 738
2025.72, 738.402
2025.75, 738.402
2030.55, 740
2031.73, 740.4
2036.53, 742
2041.91, 743.743
2060, 737.734
2072.88, 733.432
2127.47, 715.257
2173.38, 700
2195.04, 692.792
2195.11, 692.769
2195.24, 692.771
2195.59, 692.778
2366.91, 695.776
2388.56, 695.405
2447.68, 694.392
2475.13, 693.921
2503.22, 693.435
2521.93, 693.112
2580.01, 694.119
2600.94, 694.482
2620.04, 694.813
2676.93, 695.8
2698.12, 695.433
2754.87, 694.452
2812.84, 693.449
2824.98, 693.239
2831.93, 693.119
2851.01, 693.449
2908.97, 694.455
2965.96, 695.443
2986.93, 695.807
3007.83, 695.445
3064.92, 694.458
3122.95, 693.454
3141.93, 693.125
3160.85, 693.454
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3218.92, 694.461
3276.17, 695.453
3296.93, 695.814
3317.63, 695.456
3374.97, 694.464
3433.1, 693.458
3451.93, 693.132
3470.7, 693.458
3501.92, 693.999
3529.71, 694.545
3555.9, 695.059
3593.08, 695.794
3608.3, 696.095
3613.84, 696.204
3660.7, 695.618
3690.86, 695.24
3711.25, 694.984
3731.91, 694.696
3737.4, 694.624
3756.25, 694.378
3778.84, 694.083
3829.53, 695.079
3847.89, 695.44
3856.61, 695.594
3876.56, 695.947
3891.57, 696.212
3937.75, 697.028
3943.28, 696.934
3967.86, 696.515
4028.78, 695.474
4075.88, 694.669
4092.79, 694.38
4147.28, 695.336
4168.47, 695.708
4213.72, 696.502
4287.75, 721.165
4347.22, 740.972
4354.12, 743.273
4360.73, 743.124
4361.26, 743.112
4363.81, 743.055
4369.04, 742.975
4371.14, 742.896
425.234, 740.088
425.659, 739.946
439.628, 735.289
445.572, 733.308
448.135, 732.454
451.572, 731.308
452.741, 730.918
455.017, 730.16
457.579, 729.307
460.127, 728.458
464.508, 727
464.51, 727
468.673, 725.614
475.6, 723.307
478.136, 722.463
481.611, 721.307
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484.14, 720.465
487.618, 719.307
491.807, 717.914
493.629, 717.307
497.265, 716.097
505.64, 713.307
507.449, 712.705
511.648, 711.307
513.452, 710.707
517.656, 709.307
519.455, 708.708
523.669, 707.306
527.287, 706.108
535.86, 703.305
537.89, 702.622
541.663, 701.318
543.799, 700.607
547.704, 699.307
549.811, 698.606
553.711, 697.307
558.639, 695.666
565.718, 693.308
568.176, 692.49
571.728, 691.307
575.797, 689.953
577.736, 689.307
582.052, 687.87
582.052, 687.87
583.743, 687.307
592.656, 684.34
595.759, 683.307
597.676, 682.669
601.767, 681.307
606.234, 679.82
608.698, 679
618.307, 679
628.226, 679.242
628.274, 679.242
700.659, 681.002
768.453, 682.652
835.46, 681
874.622, 681
885.02, 681
885.634, 681
914.27, 679.058
914.411, 679.057
916.635, 679.002
918.712, 678.951
920.822, 679.002
923.072, 679.061
932.042, 679.457
934.813, 679.981
945.459, 681.092
948.634, 682.055
953.372, 683.186
966.68, 686.81
968.205, 687.206
968.611, 687.32
973.02, 688.452

18/65

Tuesday, January 26, 2021A-A_final_north_LT



975.698, 689.053
976.071, 689.127
983.756, 690.815
985.339, 691.121
992.008, 692.55
995.001, 693.111
1013.14, 696.789
1014.83, 697.123
1015.48, 697.262
1029.86, 699.057
1037.13, 700.174
1049.88, 701.017
1054.93, 701.439
1061.13, 701.796
1067.32, 701.858
1069.64, 701.862
1084.22, 701.009
1093.76, 700.535
1105.21, 699.039
1108.62, 698.694
1113.85, 698.014
1115.88, 697.749
1118.7, 697.239
1119.27, 697.117
1127.39, 695.581
1129.45, 695.129
1135.37, 693.93
1139.13, 693.125
1145.94, 691.753
1148.93, 691.114
1151.08, 690.719
1157.27, 689.184
1163.63, 687.532
1180.77, 687.159
1199.14, 687
1219.87, 686.821
1247.6, 686.53
1274.47, 687.001
1354.82, 688.409
1380.15, 687.893
1449.6, 687
1461.71, 687
1495.01, 687
1500.34, 687
1516.14, 686.278
1637.24, 685
1692.76, 685
1718.93, 684.138
1781.09, 683.397
1807.08, 683
1816.05, 683
1826.62, 683
1845.4, 682.209
1848.18, 681.312
1853.09, 679.599
1854.88, 679
1856.55, 679
1858.87, 679
1862.97, 679
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1868.47, 680.801
1869.31, 681.074
1870.05, 681.322
1870.29, 681.404
1875.39, 683
1875.45, 683
1877.69, 683.747
1881.46, 685
1881.51, 685
1883.75, 685.747
1888.43, 687.308
1893.13, 688.871
1894.47, 689.319
1894.81, 689.435
1894.82, 689.435
1900.47, 691.319
1900.8, 691.434
1900.81, 691.434
1906.47, 693.319
1906.8, 693.432
1906.81, 693.432
1912.47, 695.319
1912.79, 695.431
1912.81, 695.431
1918.47, 697.32
1918.79, 697.429
1918.8, 697.429
1924.47, 699.32
1924.78, 699.428
1924.8, 699.428
1930.47, 701.32
1930.78, 701.426
1930.79, 701.426
1936.47, 703.32
1936.78, 703.425
1936.79, 703.425
1942.47, 705.32
1942.77, 705.423
1942.78, 705.423
1948.47, 707.319
1948.77, 707.422
1948.78, 707.422
1954.47, 709.318
1954.77, 709.42
1954.78, 709.42
1960.47, 711.317
1960.76, 711.419
1960.77, 711.419
1966.47, 713.316
1966.76, 713.417
1966.77, 713.417
1972.46, 715.315
1972.76, 715.416
1972.76, 715.416
1978.46, 717.315
1978.75, 717.414
1978.76, 717.414
1984.44, 719.308
1989.23, 720.903
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1989.51, 721
1989.52, 721
1995.23, 722.904
1995.51, 723
1995.54, 723
1996.74, 723.41
1996.75, 723.41
2002.46, 725.314
2002.74, 725.408
2002.74, 725.408
2008.46, 727.314
2008.73, 727.406
2008.74, 727.406
2014.46, 729.314
2014.73, 729.405
2014.73, 729.405
2020.46, 731.315
2020.72, 731.403
2020.73, 731.403
2026.46, 733.315
2026.72, 733.402
2026.73, 733.402
2032.46, 735.313
2033.64, 735.713
2037.69, 737.065
2041.9, 738.472
2061.54, 731.927
2127.47, 709.948
2194.18, 687.752
2195.59, 687.778
2206.66, 687.971
2366.91, 690.776
2388.53, 690.405
2447.68, 689.392
2475.13, 688.921
2503.25, 688.435
2521.93, 688.112
2580.04, 689.12
2600.94, 689.482
2620.01, 689.813
2676.93, 690.8
2698.09, 690.434
2754.87, 689.452
2812.87, 688.448
2824.98, 688.239
2831.93, 688.119
2850.97, 688.449
2908.97, 689.455
2965.99, 690.443
2986.93, 690.807
3007.8, 690.446
3064.92, 689.458
3122.98, 688.453
3141.93, 688.125
3160.82, 688.453
3218.92, 689.461
3276.19, 690.454
3296.93, 690.814
3317.6, 690.456
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3374.97, 689.464
3433.13, 688.457
3451.93, 688.132
3470.67, 688.457
3501.92, 688.999
3529.71, 689.545
3555.9, 690.059
3593.11, 690.795
3608.3, 691.095
3613.84, 691.204
3660.7, 690.618
3690.85, 690.24
3711.25, 689.984
3731.91, 689.696
3737.4, 689.624
3756.29, 689.378
3778.84, 689.083
3829.56, 690.08
3847.89, 690.44
3856.6, 690.594
3876.52, 690.946
3891.68, 691.214
3937.75, 692.028
3943.28, 691.934
3967.79, 691.516
4028.7, 690.475
4075.88, 689.669
4092.79, 689.38
4147.28, 690.336
4166.21, 690.668
4214.57, 691.517
4293.87, 717.935
4347.22, 735.704
4368.61, 742.832
4369.04, 742.975
435.797, 740.289
442.642, 742
450.278, 743.909
450.642, 744
450.968, 744.081
454.639, 745
458.633, 746
461.959, 746.833
466.624, 748
473.939, 749.826
474.634, 750
475.332, 750.174
482.633, 752
487.141, 753.127
490.599, 754
494.12, 754.873
498.626, 756
502.131, 756.883
506.599, 758
513.901, 759.821
514.625, 760
515.336, 760.179
522.606, 762
526.229, 762.906
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530.606, 764
538.599, 765.995
538.618, 766
538.622, 766
538.64, 766.005
546.622, 768
553.883, 769.815
554.619, 770
555.355, 770.184
562.605, 772
566.5, 772.974
570.605, 774
574.527, 774.98
578.605, 776
582.554, 776.987
586.606, 778
593.858, 779.811
594.624, 780
595.376, 780.19
602.632, 782
606.678, 783.012
610.632, 784
614.715, 785.021
618.632, 786
622.745, 787.031
626.622, 788
633.831, 789.802
634.622, 790
635.422, 790.2
642.622, 792
646.38, 792.939
650.632, 794
654.898, 795.067
658.632, 796
662.927, 797.076
666.622, 798
673.797, 799.792
674.632, 800
675.475, 800.211
675.482, 800.213
682.633, 802
686.119, 802.872
690.633, 804
694.086, 804.863
698.633, 806
703.206, 807.143
706.633, 808
713.748, 809.779
713.756, 809.781
714.633, 810
715.521, 810.222
715.529, 810.224
722.633, 812
727.298, 813.169
730.622, 814
735.33, 815.177
738.622, 816
743.363, 817.185
746.622, 818
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753.689, 819.767
753.697, 819.769
754.622, 820
755.557, 820.234
755.564, 820.236
762.622, 822
767.408, 823.196
770.622, 824
777.968, 825.837
777.971, 825.837
778.622, 826
779.282, 826.165
786.622, 828
793.638, 829.754
793.646, 829.756
794.622, 830
795.611, 830.247
802.622, 832
808.959, 833.584
810.622, 834
812.332, 834.427
818.622, 836
820.364, 836.436
826.622, 838
833.562, 839.735
834.622, 840
835.724, 840.275
842.622, 842
849.689, 843.767
850.622, 844
851.594, 844.243
858.622, 846
859.638, 846.254
866.622, 848
867.683, 848.265
874.622, 850
881.516, 851.724
882.622, 852
883.778, 852.289
884.667, 852.511
890.622, 854
896.384, 855.44
898.622, 856
905.369, 857.687
906.622, 858
913.267, 859.661
914.622, 860
916.042, 860.355
922.622, 862
924.05, 862.357
930.622, 864
936.682, 865.515
938.622, 866
945.083, 867.615
945.703, 867.77
946.463, 867.96
946.622, 868
948.807, 868.546
950.282, 868.915
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951.413, 869.198
952.09, 869.367
954.622, 870
959.165, 871.136
960.758, 871.534
962.622, 872
965.435, 872.703
970.622, 874
974.464, 874.96
978.622, 876
983.295, 877.168
986.622, 878
987.722, 878.275
989.579, 878.739
989.696, 878.768
990.941, 879.08
994.622, 880
999.548, 881.232
999.665, 881.261
1001.52, 881.725
1002.62, 882
1002.75, 882.031
1003.06, 882.11
1003.09, 882.116
1003.45, 882.208
1010.62, 884
1016.85, 885.557
1018.62, 886
1024.91, 887.573
1026.62, 888
1032.44, 889.455
1032.46, 889.459
1034.62, 890
1036.95, 890.581
1036.96, 890.585
1042.62, 892
1044.19, 892.392
1050.62, 894
1052.12, 894.375
1058.62, 896
1065.26, 897.659
1066.62, 898
1071.96, 899.334
1071.97, 899.337
1074.62, 900
1077.51, 900.722
1077.53, 900.726
1082.62, 902
1089.48, 903.714
1090.62, 904
1097.56, 905.733
1098.62, 906
1105.63, 907.753
1106.62, 908
1111.23, 909.151
1111.24, 909.155
1114.62, 910
1132.01, 911.739
1134.62, 912

25/65

Tuesday, January 26, 2021A-A_final_north_LT



Material Boundary

1142.34, 912.771
1154.62, 914
1162.34, 914.771
1174.62, 916
1192.75, 917.813
1194.62, 918
1197.86, 918.324
1201.41, 918.634
1212.31, 919.573
1219.93, 920
1223.74, 920
1239.2, 920
1244.03, 920
1247.58, 920
1263.68, 918.668
1271.3, 918
1275.76, 917.645
1278.49, 917.476
1298.75, 916
1308.11, 915.255
1313.82, 914.902
1326.21, 914
1340.45, 912.866
1349.16, 912.328
1353.66, 912
1372.8, 910.476
1380.25, 910
1385.65, 908.845
1388.91, 908.035
1388.92, 908.035
1389.06, 908
1389.1, 907.991
1397.13, 906
1397.26, 905.969
1405.2, 904
1405.41, 903.947
1413.27, 902
1414.27, 901.754
1414.27, 901.754
1421.35, 900
1427.95, 898.364
1427.95, 898.363
1429.42, 898
1429.87, 897.887
1437.49, 896
1438.02, 895.868
1445.56, 894
1446.17, 893.85
1453.63, 892
1455.65, 891.501
1455.65, 891.5
1457.67, 891
1461.71, 890
1467.34, 888.591
1467.35, 888.589
1469.71, 888
1470.53, 887.793
1477.71, 886
1478.61, 885.773

26/65

Tuesday, January 26, 2021A-A_final_north_LT



1485.71, 884
1489.39, 883.08
1490.59, 882.778
1492.56, 882.287
1493.71, 882
1494.64, 881.766
1495.01, 881.674
1501.71, 880
1508.76, 878.237
1509.71, 878
1515.42, 876.572
1517.71, 876
1524.27, 874.359
1525.71, 874
1533.07, 872.159
1533.71, 872
1533.89, 871.955
1541.71, 870
1547.85, 868.466
1549.71, 868
1549.77, 867.986
1557.71, 866
1565.54, 864.043
1565.71, 864
1566.26, 863.863
1573.71, 862
1577.71, 861
1577.72, 860.999
1581.71, 860
1585.53, 859.045
1585.54, 859.044
1589.71, 858
1591.56, 857.539
1597.71, 856
1599.62, 855.525
1605.71, 854
1607.67, 853.51
1613.72, 852
1618.11, 850.901
1618.12, 850.899
1621.72, 850
1625.17, 849.136
1625.18, 849.135
1629.72, 848
1631.84, 847.469
1637.72, 846
1639.9, 845.455
1645.72, 844
1647.95, 843.442
1653.72, 842
1658.44, 840.82
1658.45, 840.818
1661.72, 840
1664.88, 839.211
1664.88, 839.209
1669.72, 838
1672.15, 837.393
1677.72, 836
1680.18, 835.385
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1685.72, 834
1688.19, 833.383
1693.72, 832
1698.69, 830.759
1701.72, 830
1707.44, 828.57
1709.72, 828
1715.32, 826.602
1717.72, 826
1723.24, 824.622
1725.72, 824
1728.35, 823.345
1733.73, 822
1736.41, 821.33
1741.73, 820
1744.46, 819.317
1749.73, 818
1752.51, 817.305
1757.73, 816
1760.55, 815.294
1765.72, 814
1770.89, 812.708
1773.72, 812
1778.85, 810.716
1781.7, 810
1784.68, 809.261
1789.73, 808
1792.72, 807.252
1797.73, 806
1803.91, 804.456
1805.73, 804
1811.94, 802.447
1813.73, 802
1817.77, 800.99
1817.78, 800.988
1821.73, 800
1825.74, 798.998
1825.75, 798.997
1829.73, 798
1835.99, 796.436
1837.73, 796
1844, 794.433
1845.73, 794
1852.02, 792.43
1853.73, 792
1857.65, 791.022
1857.65, 791.02
1858.87, 790.716
1861.74, 790
1865.84, 788.973
1865.85, 788.971
1869.74, 788
1876.04, 786.424
1877.74, 786
1879.43, 785.576
1885.74, 784
1887.43, 783.577
1893.72, 782
1897.59, 781.033
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1897.6, 781.031
1901.71, 780
1905.83, 778.97
1905.84, 778.969
1909.7, 778
1911.41, 777.573
1917.72, 776
1924.02, 774.424
1925.72, 774
1932, 772.424
1933.69, 772
1937.57, 771.035
1937.58, 771.034
1941.71, 770
1945.85, 768.964
1945.86, 768.963
1949.7, 768
1956.05, 766.417
1957.71, 766
1959.39, 765.582
1965.72, 764
1967.39, 763.583
1973.7, 762
1977.57, 761.034
1977.58, 761.033
1981.71, 760
1985.9, 758.959
1985.9, 758.958
1989.74, 758
1991.4, 757.584
1997.72, 756
1999.4, 755.58
2005.72, 754
2007.48, 753.558
2013.7, 752
2017.55, 751.04
2017.56, 751.039
2021.71, 750
2025.87, 748.959
2025.88, 748.958
2029.73, 748
2032.55, 747.298
2037.73, 746
2040.08, 745.405
2041.91, 744.8
2060.85, 738.545
2075.51, 733.686
2122.09, 718.246
2127.47, 716.441
2149.16, 709.179
2175.38, 700.392
2176.55, 700
2195.21, 693.791
2195.27, 693.772
2195.49, 693.776
2195.5, 693.776
2195.59, 693.778
2208.3, 694
2235.83, 694.482
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2276.51, 695.194
2295.76, 695.531
2313.04, 695.833
2322.59, 696
2366.91, 696.776
2387.58, 696.422
2475.13, 694.921
2521.93, 694.112
2580.01, 695.119
2599.02, 695.449
2655.66, 696.431
2676.93, 696.8
2698.12, 696.433
2756.78, 695.419
2775.37, 695.097
2824.98, 694.239
2831.93, 694.119
2870.81, 694.793
2896.34, 695.236
2908.97, 695.455
2965.96, 696.443
2986.93, 696.807
3005.86, 696.479
3026.7, 696.119
3084.07, 695.126
3141.93, 694.125
3160.86, 694.454
3218.92, 695.461
3276.16, 696.453
3296.93, 696.814
3315.7, 696.489
3373.9, 695.482
3431.21, 694.491
3451.93, 694.132
3472.59, 694.49
3501.92, 694.999
3532.41, 695.598
3555.9, 696.059
3592.57, 696.784
3608.3, 697.095
3613.84, 697.204
3660.7, 696.618
3690.91, 696.239
3711.25, 695.984
3731.91, 695.696
3736.97, 695.63
3774.17, 695.144
3778.84, 695.083
3829.52, 696.079
3847.89, 696.44
3856.62, 696.594
3891.54, 697.211
3937.75, 698.028
3943.28, 697.934
3967.87, 697.514
4028.8, 696.473
4092.79, 695.38
4147.28, 696.336
4168.34, 696.706
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4213.55, 697.499
4302.23, 727.041
4347.22, 741.988
4350.55, 743.096
4352.88, 743.177
4354.12, 743.273

Material Boundary

2041.9, 738.472
2041.91, 743.585
2041.91, 743.743
2041.91, 744.8
425.659, 739.946
435.798, 740.139
440.577, 740.139
447.422, 737.858
449.985, 737.003
453.422, 735.858
454.591, 735.468
456.865, 734.711
459.427, 733.858
461.976, 733.009
465.456, 731.85
465.458, 731.85
470.521, 730.164
477.448, 727.858
479.983, 727.014
483.458, 725.858
485.987, 725.016
489.466, 723.858
493.653, 722.465
495.477, 721.858
499.113, 720.647
507.488, 717.858
509.297, 717.255
513.496, 715.858
515.3, 715.257
519.504, 713.858
521.302, 713.259
525.512, 711.858
529.115, 710.665
537.702, 707.858
539.778, 707.159
543.543, 705.858
545.647, 705.157
549.551, 703.858
551.659, 703.156
555.559, 701.858
560.487, 700.217
567.567, 697.858
570.023, 697.04
573.575, 695.858
577.645, 694.503
579.583, 693.858
583.665, 692.499
583.665, 692.499
585.591, 691.858
594.504, 688.891
597.607, 687.858
599.524, 687.22
603.615, 685.858
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608.082, 684.371
609.646, 683.85
618.235, 683.85
628.13, 684.091
628.178, 684.092
700.517, 685.85
768.454, 687.503
835.532, 685.85
874.622, 685.85
885.02, 685.85
885.832, 685.85
914.495, 683.906
914.51, 683.906
916.779, 683.85
918.713, 683.802
920.674, 683.85
922.866, 683.908
931.367, 684.283
933.965, 684.774
944.296, 685.852
947.104, 686.704
951.924, 687.855
965.176, 691.463
966.683, 691.855
967.099, 691.971
971.652, 693.14
974.487, 693.776
974.873, 693.853
982.574, 695.544
984.171, 695.853
990.856, 697.286
993.882, 697.853
1011.99, 701.525
1013.65, 701.853
1014.51, 702.036
1029.05, 703.851
1036.5, 704.995
1049.44, 705.85
1054.52, 706.275
1060.93, 706.645
1067.29, 706.708
1069.81, 706.712
1084.54, 705.85
1094.28, 705.366
1105.88, 703.851
1109.29, 703.506
1114.6, 702.815
1116.78, 702.531
1119.83, 701.979
1120.42, 701.853
1128.56, 700.313
1130.66, 699.853
1136.57, 698.657
1140.32, 697.853
1147.12, 696.481
1150.07, 695.853
1152.31, 695.44
1158.71, 693.855
1164.44, 692.366
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Material Boundary

1180.86, 692.008
1199.19, 691.85
1219.92, 691.671
1247.58, 691.38
1274.37, 691.85
1354.83, 693.26
1380.25, 692.742
1449.64, 691.85
1461.71, 691.85
1495.01, 691.85
1500.47, 691.85
1516.31, 691.127
1637.27, 689.85
1692.85, 689.85
1719.06, 688.987
1781.17, 688.246
1807.13, 687.85
1816.05, 687.85
1826.74, 687.85
1846.44, 687.02
1850.04, 685.858
1854.98, 684.136
1855.83, 683.85
1856.55, 683.85
1858.87, 683.85
1862.03, 683.85
1866.66, 685.364
1867.48, 685.63
1868.16, 685.858
1868.45, 685.959
1874.49, 687.85
1874.5, 687.85
1875.84, 688.298
1880.52, 689.85
1880.56, 689.85
1881.9, 690.297
1886.58, 691.858
1891.28, 693.421
1892.59, 693.858
1893.82, 694.286
1893.87, 694.286
1898.59, 695.858
1899.82, 696.284
1899.86, 696.284
1904.59, 697.858
1905.81, 698.283
1905.86, 698.283
1910.59, 699.858
1911.81, 700.281
1911.86, 700.281
1916.59, 701.858
1917.8, 702.279
1917.85, 702.279
1922.59, 703.858
1923.8, 704.278
1923.85, 704.278
1928.59, 705.858
1929.79, 706.276
1929.84, 706.276
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1934.59, 707.858
1935.79, 708.275
1935.84, 708.275
1940.59, 709.858
1941.79, 710.273
1941.84, 710.273
1946.59, 711.858
1947.78, 712.272
1947.83, 712.272
1952.59, 713.858
1953.78, 714.27
1953.83, 714.27
1958.59, 715.858
1959.78, 716.269
1959.82, 716.269
1964.59, 717.858
1965.78, 718.267
1965.82, 718.267
1970.59, 719.858
1971.78, 720.266
1971.81, 720.266
1976.59, 721.858
1977.78, 722.264
1977.81, 722.264
1982.59, 723.858
1987.36, 725.447
1988.54, 725.85
1988.57, 725.85
1993.36, 727.448
1994.54, 727.85
1994.57, 727.85
1995.77, 728.26
1995.8, 728.26
2000.59, 729.858
2001.77, 730.258
2001.79, 730.258
2006.59, 731.858
2007.76, 732.256
2007.79, 732.256
2012.59, 733.858
2013.76, 734.255
2013.79, 734.255
2018.59, 735.858
2019.75, 736.253
2019.78, 736.253
2024.59, 737.858
2025.75, 738.252
2025.78, 738.252
2030.6, 739.858
2031.77, 740.258
2036.57, 741.858
2041.91, 743.585
2059.95, 737.591
2072.84, 733.29
2127.43, 715.114
2173.33, 699.858
2195, 692.649
2195.09, 692.619
2195.24, 692.621
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2195.59, 692.628
2366.91, 695.626
2388.56, 695.255
2447.68, 694.242
2475.12, 693.771
2503.22, 693.285
2521.93, 692.962
2580.02, 693.969
2600.94, 694.332
2620.04, 694.663
2676.93, 695.65
2698.12, 695.283
2754.86, 694.302
2812.83, 693.299
2824.98, 693.089
2831.93, 692.969
2851.01, 693.299
2908.98, 694.305
2965.96, 695.293
2986.93, 695.657
3007.83, 695.295
3064.91, 694.308
3122.94, 693.304
3141.93, 692.975
3160.86, 693.304
3218.93, 694.311
3276.17, 695.303
3296.93, 695.663
3317.62, 695.306
3374.97, 694.314
3433.1, 693.308
3451.93, 692.982
3470.71, 693.308
3501.92, 693.849
3529.72, 694.395
3555.9, 694.909
3593.09, 695.644
3608.3, 695.945
3613.84, 696.054
3660.7, 695.468
3690.86, 695.09
3711.25, 694.834
3731.91, 694.546
3737.39, 694.474
3756.25, 694.228
3778.84, 693.933
3829.53, 694.929
3847.89, 695.29
3856.62, 695.444
3876.56, 695.797
3891.57, 696.062
3937.75, 696.878
3943.28, 696.784
3967.86, 696.365
4028.78, 695.324
4075.88, 694.519
4092.79, 694.23
4147.28, 695.186
4168.47, 695.558
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4213.74, 696.352
4287.8, 721.022
4347.26, 740.829
4354.15, 743.122
4363.81, 742.905
4368.61, 742.832
440.602, 740.289
443.602, 740.289
447.47, 739
450.033, 738.146
453.47, 737
454.639, 736.61
456.913, 735.853
459.474, 735
462.023, 734.151
465.481, 733
465.482, 733
470.568, 731.307
477.496, 729
480.031, 728.156
483.505, 727
486.035, 726.158
489.513, 725
493.701, 723.607
495.524, 723
499.16, 721.79
507.535, 719
509.344, 718.398
513.543, 717
515.347, 716.4
519.551, 715
521.35, 714.401
525.559, 713
529.162, 711.807
537.749, 709
539.827, 708.301
543.591, 707
545.694, 706.3
549.599, 705
551.706, 704.298
555.606, 703
560.534, 701.359
567.615, 699
570.071, 698.182
573.623, 697
577.692, 695.645
579.631, 695
583.706, 693.643
583.706, 693.643
585.639, 693
594.551, 690.033
597.655, 689
599.571, 688.362
603.662, 687
608.129, 685.513
609.67, 685
618.233, 685
628.127, 685.241
628.175, 685.242
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700.514, 687
768.454, 688.654
835.534, 687
874.622, 687
885.02, 687
885.837, 687
914.501, 685.056
914.512, 685.056
916.783, 685
918.713, 684.952
920.67, 685
922.861, 685.058
931.35, 685.433
933.943, 685.923
944.266, 687
947.065, 687.849
951.886, 689
965.137, 692.608
966.644, 693
967.06, 693.116
971.617, 694.286
974.456, 694.923
974.842, 695
982.543, 696.691
984.141, 697
990.827, 698.433
993.853, 699
1011.96, 702.672
1013.62, 703
1014.48, 703.184
1029.03, 705
1036.48, 706.144
1049.43, 707
1054.51, 707.425
1060.93, 707.795
1067.29, 707.858
1069.81, 707.862
1084.55, 707
1094.3, 706.515
1105.9, 705
1109.31, 704.655
1114.62, 703.964
1116.8, 703.68
1119.86, 703.126
1120.45, 703
1128.59, 701.46
1130.69, 701
1136.6, 699.804
1140.35, 699
1147.15, 697.628
1150.1, 697
1152.34, 696.587
1158.74, 695
1164.46, 693.516
1180.87, 693.158
1199.19, 693
1219.93, 692.821
1247.58, 692.53
1274.37, 693
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1354.83, 694.411
1380.25, 693.892
1449.64, 693
1461.71, 693
1495.01, 693
1500.48, 693
1516.31, 692.277
1637.28, 691
1692.86, 691
1719.06, 690.137
1781.17, 689.396
1807.13, 689
1816.05, 689
1826.74, 689
1846.47, 688.169
1868.81, 687.228
1874.47, 689
1874.47, 689
1875.79, 689.44
1880.49, 691
1880.54, 691
1881.86, 691.439
1886.54, 693
1891.23, 694.563
1892.54, 695
1893.8, 695.436
1893.84, 695.436
1898.54, 697
1899.79, 697.434
1899.84, 697.434
1904.54, 699
1905.79, 699.433
1905.84, 699.433
1910.54, 701
1911.78, 701.431
1911.83, 701.431
1916.54, 703
1917.78, 703.43
1917.83, 703.429
1922.54, 705
1923.77, 705.428
1923.82, 705.428
1928.54, 707
1929.77, 707.426
1929.82, 707.426
1934.54, 709
1935.76, 709.425
1935.82, 709.425
1940.54, 711
1941.76, 711.423
1941.81, 711.423
1946.54, 713
1947.76, 713.422
1947.81, 713.422
1952.54, 715
1953.76, 715.42
1953.8, 715.42
1958.54, 717
1959.76, 717.419
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1959.8, 717.419
1964.54, 719
1965.76, 719.417
1965.79, 719.417
1970.54, 721
1971.76, 721.416
1971.79, 721.416
1976.54, 723
1977.76, 723.414
1977.79, 723.414
1982.54, 725
1987.31, 726.589
1988.52, 727
1988.54, 727
1993.32, 728.59
1994.52, 729
1994.54, 729
1995.75, 729.41
1995.77, 729.41
2000.55, 731
2001.74, 731.408
2001.77, 731.408
2006.55, 733
2007.74, 733.406
2007.77, 733.406
2012.55, 735
2013.73, 735.405
2013.76, 735.405
2018.55, 737
2019.73, 737.403
2019.76, 737.403
2024.55, 739
2025.72, 739.402
2025.75, 739.402
2030.55, 741
2031.73, 741.4
2036.53, 743
2041.91, 744.8
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1457.67, 891
1495.01, 891
1616.33, 891
1858.87, 891
2127.47, 891
2141.81, 891
2181.65, 891
2195.59, 891
2234.57, 891
2475.13, 891
2486.56, 891
2956.54, 891
3093.33, 890.755
3324.02, 890.343
3501.89, 889.208
3555.79, 889
3608.11, 887.004
3660.51, 885.004
3710.91, 883.01
3711.85, 882.919
3731.43, 881.023
3735.61, 880.625
3741.94, 880.022
3742.25, 879.993
3742.58, 879.961
3752.81, 878.988
3762.96, 878.022
3773.92, 876.98
3783.98, 876.022
3795.35, 874.94
3804.99, 874.022
3816.83, 872.896
3826.02, 872.022
3838.05, 870.897
3847.04, 870.057
3861.26, 866.502
3886.68, 860.149
3906.63, 855.161
3926.68, 850.149
3942.07, 846.303
4033.69, 823.397
4146.07, 795.303
4306.68, 755.149
4332.29, 748.731
4346, 745.303
4352.73, 743.621
4354.12, 743.273
426.87, 740.119
442.157, 743.94
449.793, 745.849
450.157, 745.94
450.483, 746.022
454.153, 746.94
458.147, 747.94
461.473, 748.773
466.139, 749.94
473.455, 751.767
474.149, 751.941
474.848, 752.114
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482.148, 753.94
486.653, 755.067
490.114, 755.94
493.637, 756.814
498.139, 757.94
501.644, 758.823
506.113, 759.94
513.419, 761.762
514.14, 761.94
514.848, 762.119
522.12, 763.94
525.743, 764.846
530.121, 765.94
538.115, 767.936
538.372, 768
538.376, 768
546.137, 769.94
553.397, 771.755
554.133, 771.94
554.87, 772.124
562.119, 773.94
566.015, 774.914
570.12, 775.94
574.042, 776.921
578.12, 777.94
582.069, 778.927
586.121, 779.94
593.377, 781.753
594.14, 781.941
594.889, 782.13
602.147, 783.941
606.193, 784.952
610.147, 785.94
614.23, 786.961
618.147, 787.94
622.259, 788.971
626.137, 789.94
633.346, 791.743
634.137, 791.94
634.937, 792.14
642.137, 793.94
645.894, 794.88
650.148, 795.941
654.413, 797.007
658.147, 797.94
662.44, 799.016
666.137, 799.94
673.312, 801.732
674.148, 801.941
674.99, 802.151
674.997, 802.153
682.148, 803.94
685.634, 804.812
690.148, 805.94
693.601, 806.804
698.148, 807.94
702.721, 809.084
706.148, 809.94
713.263, 811.719
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713.271, 811.721
714.148, 811.94
715.036, 812.162
715.044, 812.164
722.148, 813.94
726.812, 815.109
730.137, 815.94
734.845, 817.117
738.137, 817.94
742.878, 819.125
746.137, 819.94
753.204, 821.707
753.211, 821.709
754.137, 821.94
755.071, 822.174
755.079, 822.176
762.137, 823.94
766.923, 825.137
770.137, 825.94
777.722, 827.837
777.725, 827.837
778.137, 827.94
778.797, 828.105
786.137, 829.94
793.153, 831.694
793.161, 831.696
794.137, 831.94
795.126, 832.187
802.137, 833.94
808.474, 835.525
810.137, 835.94
811.847, 836.368
818.137, 837.94
819.879, 838.376
826.137, 839.94
833.077, 841.675
834.137, 841.94
835.239, 842.216
842.137, 843.94
849.204, 845.707
850.137, 845.94
851.109, 846.183
858.137, 847.94
859.153, 848.194
866.137, 849.94
867.198, 850.205
874.137, 851.94
881.031, 853.664
882.137, 853.94
883.293, 854.229
884.182, 854.452
890.137, 855.94
895.898, 857.381
898.137, 857.94
904.884, 859.627
906.137, 859.94
912.782, 861.602
914.137, 861.94
915.557, 862.295
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922.137, 863.94
923.565, 864.297
930.137, 865.94
936.197, 867.455
938.137, 867.94
944.598, 869.556
945.218, 869.71
945.978, 869.9
946.137, 869.94
948.322, 870.486
949.797, 870.855
950.928, 871.138
951.605, 871.307
954.137, 871.94
958.68, 873.076
960.273, 873.474
962.137, 873.94
964.95, 874.643
970.137, 875.94
973.979, 876.901
978.137, 877.94
982.81, 879.109
986.137, 879.94
987.237, 880.215
989.094, 880.68
989.211, 880.709
990.456, 881.02
994.137, 881.94
999.063, 883.172
999.18, 883.201
1001.04, 883.665
1002.14, 883.94
1002.26, 883.971
1002.58, 884.05
1002.6, 884.057
1002.97, 884.148
1010.14, 885.94
1016.36, 887.497
1018.14, 887.94
1024.43, 889.513
1026.14, 889.94
1031.96, 891.396
1031.97, 891.399
1034.14, 891.94
1036.46, 892.522
1036.48, 892.525
1042.14, 893.94
1043.71, 894.333
1050.14, 895.94
1051.64, 896.316
1058.14, 897.94
1064.77, 899.599
1066.14, 899.94
1071.47, 901.274
1071.49, 901.277
1074.14, 901.94
1077.03, 902.663
1077.04, 902.666
1082.14, 903.94
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1088.99, 905.655
1090.14, 905.94
1097.07, 907.674
1098.14, 907.94
1105.15, 909.693
1106.14, 909.94
1110.74, 911.092
1110.76, 911.095
1114.28, 911.976
1131.82, 913.729
1134.42, 913.99
1142.14, 914.761
1154.42, 915.99
1162.14, 916.761
1174.42, 917.99
1192.55, 919.803
1194.42, 919.99
1197.67, 920.315
1201.24, 920.626
1212.17, 921.569
1219.87, 922
1223.74, 922
1239.2, 922
1244.03, 922
1247.67, 922
1263.85, 920.661
1271.47, 919.993
1275.9, 919.64
1278.62, 919.472
1298.9, 917.994
1308.25, 917.25
1313.96, 916.898
1326.36, 915.994
1340.59, 914.861
1349.3, 914.323
1353.81, 913.994
1372.94, 912.471
1380.52, 911.987
1386.1, 910.794
1389.4, 909.977
1389.4, 909.977
1389.54, 909.941
1389.58, 909.932
1397.61, 907.941
1397.74, 907.91
1405.68, 905.941
1405.89, 905.889
1413.75, 903.941
1414.75, 903.696
1414.75, 903.695
1421.83, 901.941
1428.43, 900.306
1428.43, 900.305
1429.9, 899.941
1430.35, 899.828
1437.97, 897.941
1438.5, 897.809
1446.04, 895.941
1446.65, 895.791
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1454.11, 893.941
1456.13, 893.442
1456.13, 893.441
1457.91, 893
1495.01, 893
1616.33, 893
1858.87, 893
2127.47, 893
2141.81, 893
2181.65, 893
2195.59, 893
2234.57, 893
2475.13, 893
2486.56, 893
2956.54, 893
3093.33, 892.755
3324.03, 892.343
3501.9, 891.208
3555.83, 891
3608.19, 889.002
3660.59, 887.002
3711.05, 885.006
3712.04, 884.91
3731.62, 883.014
3735.8, 882.616
3742.13, 882.013
3742.44, 881.984
3742.77, 881.952
3753, 880.979
3763.15, 880.013
3774.11, 878.971
3784.17, 878.013
3795.54, 876.931
3805.18, 876.013
3817.02, 874.887
3826.2, 874.013
3838.24, 872.889
3847.38, 872.034
3861.75, 868.443
3887.16, 862.09
3907.12, 857.102
3927.17, 852.09
3942.55, 848.243
4034.18, 825.338
4146.55, 797.243
4307.17, 757.09
4332.78, 750.671
4346.49, 747.243
4353.22, 745.561
4353.3, 745.541
4360.73, 743.124
426.201, 740.106
442.121, 744.086
449.756, 745.995
450.121, 746.086
450.446, 746.167
454.117, 747.086
458.111, 748.086
461.436, 748.919
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466.102, 750.086
473.419, 751.912
474.113, 752.086
474.811, 752.26
482.112, 754.086
486.617, 755.213
490.077, 756.086
493.601, 756.959
498.102, 758.085
501.607, 758.968
506.077, 760.086
513.383, 761.907
514.104, 762.086
514.812, 762.264
522.084, 764.086
525.707, 764.991
530.085, 766.086
538.079, 768.081
538.353, 768.15
538.357, 768.15
546.101, 770.086
553.36, 771.901
554.096, 772.086
554.833, 772.27
562.083, 774.086
565.979, 775.06
570.084, 776.086
574.006, 777.066
578.084, 778.086
582.033, 779.073
586.085, 780.086
593.341, 781.898
594.104, 782.086
594.853, 782.275
602.111, 784.086
606.157, 785.097
610.11, 786.086
614.194, 787.107
618.11, 788.086
622.223, 789.116
626.101, 790.086
633.31, 791.888
634.101, 792.086
634.901, 792.286
642.101, 794.086
645.858, 795.025
650.112, 796.086
654.377, 797.152
658.111, 798.086
662.404, 799.162
666.101, 800.086
673.276, 801.878
674.112, 802.086
674.953, 802.296
674.961, 802.298
682.111, 804.086
685.598, 804.957
690.111, 806.086
693.564, 806.949
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698.111, 808.086
702.685, 809.229
706.111, 810.086
713.227, 811.865
713.234, 811.867
714.111, 812.086
714.999, 812.308
715.007, 812.31
722.112, 814.086
726.775, 815.254
730.101, 816.086
734.809, 817.263
738.101, 818.086
742.842, 819.271
746.101, 820.086
753.167, 821.852
753.175, 821.854
754.101, 822.086
755.035, 822.319
755.043, 822.321
762.101, 824.086
766.886, 825.282
770.101, 826.086
777.704, 827.987
777.707, 827.987
778.101, 828.086
778.761, 828.251
786.101, 830.086
793.117, 831.84
793.125, 831.842
794.101, 832.086
795.089, 832.333
802.101, 834.086
808.438, 835.67
810.101, 836.086
811.81, 836.513
818.101, 838.086
819.843, 838.521
826.101, 840.086
833.041, 841.821
834.101, 842.086
835.202, 842.361
842.101, 844.086
849.167, 845.852
850.101, 846.086
851.073, 846.329
858.101, 848.086
859.116, 848.34
866.101, 850.086
867.161, 850.351
874.101, 852.086
880.995, 853.809
882.101, 854.086
883.256, 854.375
884.146, 854.597
890.101, 856.086
895.862, 857.526
898.101, 858.086
904.848, 859.773
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Material Boundary

906.101, 860.086
912.746, 861.747
914.101, 862.086
915.521, 862.441
922.101, 864.086
923.528, 864.443
930.101, 866.086
936.16, 867.601
938.101, 868.086
944.562, 869.701
945.181, 869.856
945.941, 870.046
946.101, 870.086
948.285, 870.632
949.761, 871.001
950.891, 871.283
951.569, 871.453
954.101, 872.086
958.644, 873.222
960.237, 873.62
962.101, 874.086
964.913, 874.789
970.101, 876.086
973.942, 877.046
978.101, 878.086
982.774, 879.254
986.101, 880.086
987.201, 880.361
989.058, 880.825
989.174, 880.854
990.419, 881.165
994.101, 882.086
999.027, 883.317
999.144, 883.347
1001, 883.811
1002.1, 884.086
1002.22, 884.117
1002.54, 884.195
1002.57, 884.202
1002.93, 884.294
1010.1, 886.086
1016.33, 887.642
1018.1, 888.086
1024.39, 889.659
1026.1, 890.086
1031.92, 891.541
1031.94, 891.544
1034.1, 892.086
1036.43, 892.667
1036.44, 892.671
1042.1, 894.086
1043.67, 894.478
1050.1, 896.086
1051.6, 896.461
1058.1, 898.086
1064.74, 899.745
1066.1, 900.086
1071.43, 901.419
1071.45, 901.423
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1074.1, 902.086
1076.99, 902.808
1077.01, 902.812
1082.1, 904.086
1088.96, 905.8
1090.1, 906.086
1097.03, 907.819
1098.1, 908.086
1105.11, 909.839
1106.1, 910.086
1110.71, 911.237
1110.72, 911.241
1114.25, 912.124
1131.8, 913.879
1134.41, 914.139
1142.12, 914.911
1154.41, 916.139
1162.12, 916.911
1174.41, 918.139
1192.53, 919.952
1194.41, 920.139
1197.66, 920.465
1201.22, 920.776
1212.16, 921.718
1219.87, 922.15
1223.74, 922.15
1239.2, 922.15
1244.03, 922.15
1247.67, 922.15
1263.87, 920.811
1271.48, 920.143
1275.91, 919.79
1278.63, 919.622
1298.92, 918.144
1308.26, 917.4
1313.97, 917.047
1326.37, 916.144
1340.6, 915.011
1349.31, 914.473
1353.82, 914.144
1372.95, 912.621
1380.54, 912.136
1386.13, 910.94
1389.43, 910.122
1389.43, 910.122
1389.57, 910.087
1389.61, 910.077
1397.65, 908.087
1397.77, 908.056
1405.72, 906.087
1405.93, 906.034
1413.79, 904.087
1414.78, 903.841
1414.79, 903.84
1421.86, 902.087
1428.46, 900.451
1428.47, 900.45
1429.93, 900.087
1430.39, 899.974
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1438.01, 898.087
1438.54, 897.955
1446.08, 896.087
1446.69, 895.936
1454.15, 894.087
1456.17, 893.588
1456.17, 893.587
1457.93, 893.15
1495.01, 893.15
1616.33, 893.15
1858.87, 893.15
2127.47, 893.15
2141.81, 893.15
2181.65, 893.15
2195.59, 893.15
2234.57, 893.15
2475.13, 893.15
2486.56, 893.15
2956.54, 893.15
3093.33, 892.905
3324.03, 892.493
3501.9, 891.358
3555.84, 891.15
3608.19, 889.152
3660.59, 887.152
3711.06, 885.155
3712.05, 885.059
3731.64, 883.163
3735.81, 882.765
3742.15, 882.163
3742.45, 882.134
3742.79, 882.102
3753.01, 881.129
3763.16, 880.163
3774.12, 879.12
3784.18, 878.163
3795.56, 877.08
3805.2, 876.163
3817.03, 875.037
3826.22, 874.163
3838.25, 873.038
3847.41, 872.183
3861.79, 868.588
3887.2, 862.235
3907.15, 857.247
3927.2, 852.235
3942.59, 848.389
4034.21, 825.483
4146.59, 797.389
4307.21, 757.235
4332.82, 750.816
4346.52, 747.389
4353.25, 745.706
4353.34, 745.686
4361.26, 743.112
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Material Boundary

4486.94, 732
4491.68, 731.051
4496.94, 730
4498.1, 729.768
4499.44, 729.5
4500.79, 729.23
4501.94, 729
4504.67, 728.454
4506.94, 728

Scenario-based Entities

Type Coordinates (x,y) Seismic
-9e-16, 723.896
0.809461, 723.908
1.15168, 723.913
1.45658, 723.917
1.93345, 723.924
4.30816, 723.96
12.6281, 724.084
24.2881, 724.257
113.381, 725.584
150.125, 726.131
251.754, 727.644
262.684, 727.807
264.857, 727.839
267.412, 727.877
267.74, 727.882
267.83, 727.883
268.093, 727.885
268.368, 727.882
269.061, 727.877
272.624, 727.847
281.529, 727.773
284.508, 727.748
284.959, 727.743
286.557, 727.708
289.734, 727.637
295.936, 727.498
301.316, 727.378
309.904, 727.186
313.768, 727.1
314.73, 727
317.794, 727
322.428, 727
327.892, 727
334.438, 727
352.838, 735.003
356.385, 735.013
366.425, 735.2
372.719, 735.318
379.181, 735.415
391.383, 735.573
399.078, 735.005
407.323, 734.789
412.029, 734.347
439.628, 735.289
488.131, 719.138
522.779, 707.602

Wadsworth Till

Assigned to:
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608.698, 679
618.307, 679
629.067, 679.262
642.777, 679.595
647.559, 679.711
660.405, 680.023
675.999, 680.402
689.108, 680.721
700.659, 681.002
711.292, 681.261
721.531, 681.51
724.458, 681.581
731.21, 681.745
742.989, 682.032
746.542, 682.118
760.228, 682.452
768.453, 682.652
775.361, 682.481
785.608, 682.229
792.858, 682.05
834.445, 681.025
836.108, 681
839.229, 681
842.442, 681
846.403, 681
851.249, 681
853.768, 681
858.565, 681
861.768, 681
864.838, 681
868.722, 681
876.123, 681
879.684, 681
882.824, 681
885.634, 681
888.824, 680.784
905.654, 679.642
913.684, 679.098
914.27, 679.058
916.598, 679.003
918.712, 678.951
920.654, 678.998
921.208, 679.012
921.899, 679.03
923.072, 679.061
924.878, 679.141
925.393, 679.164
926.99, 679.234
928.274, 679.291
929.213, 679.332
930.561, 679.392
932.042, 679.457
934.813, 679.981
940.841, 680.61
945.459, 681.092
948.634, 682.055
953.372, 683.186
964.682, 686.266
968.611, 687.32
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Water Table

970.51, 687.807
973.537, 688.568
983.137, 690.678
992.201, 692.586
995.001, 693.111
1005.88, 695.316
1015.48, 697.262
1026.16, 698.595
1029.95, 699.071
1037.13, 700.174
1049.53, 700.993
1053.89, 701.352
1060.67, 701.77
1068.84, 701.86
1069.64, 701.862
1072.74, 701.68
1077.4, 701.408
1085.39, 700.951
1093.76, 700.535
1103.93, 699.206
1105.21, 699.039
1108.51, 698.705
1108.62, 698.694
1115.88, 697.749
1119.27, 697.117
1126.35, 695.778
1134.85, 694.035
1143.12, 692.32
1144.75, 691.993
1145.42, 691.857
1146.43, 691.649
1147.98, 691.316
1148.3, 691.248
1149.18, 691.068
1151.08, 690.719
1156.36, 689.409
1157.27, 689.184
1163.63, 687.532
1180.77, 687.159
1199.14, 687
1219.87, 686.821
1247.6, 686.53
1274.47, 687.001
1354.82, 688.409
1380.15, 687.893
1449.6, 687
1461.71, 687
1495.01, 687
1500.34, 687
1516.14, 686.278
1637.24, 685
1692.76, 685
1718.93, 684.138
1781.09, 683.397
1807.08, 683
1816.05, 683
1826.62, 683
1845.4, 682.209
1854.88, 679
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1862.97, 679
1893.13, 688.871
1989.22, 720.9
2041.9, 738.472
2194.18, 687.752
2229.99, 688.38
2366.91, 690.776
2388.53, 690.405
2447.68, 689.392
2475.13, 688.921
2503.25, 688.435
2521.93, 688.112
2580.04, 689.12
2600.94, 689.482
2620.01, 689.813
2676.93, 690.8
2698.09, 690.434
2754.87, 689.452
2812.87, 688.448
2824.98, 688.239
2831.93, 688.119
2850.97, 688.449
2908.97, 689.455
2965.99, 690.443
2986.93, 690.807
3007.8, 690.446
3064.92, 689.458
3122.98, 688.453
3141.93, 688.125
3160.82, 688.453
3218.92, 689.461
3276.19, 690.454
3296.93, 690.814
3317.6, 690.456
3374.97, 689.464
3433.13, 688.457
3451.93, 688.132
3470.67, 688.457
3501.92, 688.999
3529.71, 689.545
3555.9, 690.059
3593.11, 690.795
3608.3, 691.095
3613.84, 691.204
3660.7, 690.618
3690.85, 690.24
3711.25, 689.984
3731.91, 689.696
3737.4, 689.624
3756.29, 689.378
3778.84, 689.083
3829.56, 690.08
3847.89, 690.44
3856.6, 690.594
3876.52, 690.946
3891.68, 691.214
3937.75, 692.028
3943.28, 691.934
3967.79, 691.516
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4028.7, 690.475
4075.88, 689.669
4092.79, 689.38
4147.28, 690.336
4166.21, 690.668
4214.57, 691.517
4293.87, 717.935
4347.22, 735.704
4355, 738.297
4369.59, 738.142
4375.46, 736.173
4379.34, 734.899
4386.69, 734.881
4390.98, 734.901
4397.07, 736.947
4400, 737.917
4410.58, 738.104
4428.73, 738.546
4441.57, 741.074
4791.53, 741.074
4796.96, 737.054
5009.05, 737.054

-9e-16, 723.896
0.809461, 723.908
1.15168, 723.913
1.45658, 723.917
1.93345, 723.924
4.30816, 723.96
12.6281, 724.084
24.2881, 724.257
113.381, 725.584
150.125, 726.131
251.754, 727.644
262.684, 727.807
264.857, 727.839
267.412, 727.877
267.74, 727.882
267.83, 727.883
268.093, 727.885
268.368, 727.882
269.061, 727.877
272.624, 727.847
281.529, 727.773
284.508, 727.748
284.959, 727.743
286.557, 727.708
289.734, 727.637
295.936, 727.498
301.316, 727.378
309.904, 727.186
313.768, 727.1
314.73, 727
317.794, 727
322.428, 727
327.892, 727
334.438, 727
352.838, 735.003
356.385, 735.013
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366.425, 735.2
372.719, 735.318
379.181, 735.415
391.383, 735.573
399.078, 735.005
407.323, 734.789
412.029, 734.347
439.628, 735.289
488.131, 719.138
522.779, 707.602
608.698, 679
618.307, 679
629.067, 679.262
642.777, 679.595
647.559, 679.711
660.405, 680.023
675.999, 680.402
689.108, 680.721
700.659, 681.002
711.292, 681.261
721.531, 681.51
724.458, 681.581
731.21, 681.745
742.989, 682.032
746.542, 682.118
760.228, 682.452
768.453, 682.652
775.361, 682.481
785.608, 682.229
792.858, 682.05
834.445, 681.025
836.108, 681
839.229, 681
842.442, 681
846.403, 681
851.249, 681
853.768, 681
858.565, 681
861.768, 681
864.838, 681
868.722, 681
876.123, 681
879.684, 681
882.824, 681
885.634, 681
888.824, 680.784
905.654, 679.642
913.684, 679.098
914.27, 679.058
916.598, 679.003
918.712, 678.951
920.654, 678.998
921.208, 679.012
921.899, 679.03
923.072, 679.061
924.878, 679.141
925.393, 679.164
926.99, 679.234
928.274, 679.291
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Drawdown Line

929.213, 679.332
930.561, 679.392
932.042, 679.457
934.813, 679.981
940.841, 680.61
945.459, 681.092
948.634, 682.055
953.372, 683.186
964.682, 686.266
968.611, 687.32
970.51, 687.807
973.537, 688.568
983.137, 690.678
992.201, 692.586
995.001, 693.111
1005.88, 695.316
1015.48, 697.262
1026.16, 698.595
1029.95, 699.071
1037.13, 700.174
1049.53, 700.993
1053.89, 701.352
1060.67, 701.77
1068.84, 701.86
1069.64, 701.862
1072.74, 701.68
1077.4, 701.408
1085.39, 700.951
1093.76, 700.535
1103.93, 699.206
1105.21, 699.039
1108.51, 698.705
1108.62, 698.694
1115.88, 697.749
1119.27, 697.117
1126.35, 695.778
1134.85, 694.035
1143.12, 692.32
1144.75, 691.993
1145.42, 691.857
1146.43, 691.649
1147.98, 691.316
1148.3, 691.248
1149.18, 691.068
1151.08, 690.719
1156.36, 689.409
1157.27, 689.184
1163.63, 687.532
1180.77, 687.159
1199.14, 687
1219.87, 686.821
1247.6, 686.53
1274.47, 687.001
1354.82, 688.409
1380.15, 687.893
1449.6, 687
1461.71, 687
1495.01, 687
1500.34, 687
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Drawdown Line
1516.14, 686.278
1637.24, 685
1692.76, 685
1718.93, 684.138
1781.09, 683.397
1807.08, 683
1816.05, 683
1826.62, 683
1845.4, 682.209
1854.88, 679
1862.97, 679
1893.13, 688.871
1989.22, 720.9
2041.9, 738.472
2194.18, 687.752
2229.99, 688.38
2366.91, 690.776
2388.53, 690.405
2447.68, 689.392
2475.13, 688.921
2503.25, 688.435
2521.93, 688.112
2580.04, 689.12
2600.94, 689.482
2620.01, 689.813
2676.93, 690.8
2698.09, 690.434
2754.87, 689.452
2812.87, 688.448
2824.98, 688.239
2831.93, 688.119
2850.97, 688.449
2908.97, 689.455
2965.99, 690.443
2986.93, 690.807
3007.8, 690.446
3064.92, 689.458
3122.98, 688.453
3141.93, 688.125
3160.82, 688.453
3218.92, 689.461
3276.19, 690.454
3296.93, 690.814
3317.6, 690.456
3374.97, 689.464
3433.13, 688.457
3451.93, 688.132
3470.67, 688.457
3501.92, 688.999
3529.71, 689.545
3555.9, 690.059
3593.11, 690.795
3608.3, 691.095
3613.84, 691.204
3660.7, 690.618
3690.85, 690.24
3711.25, 689.984
3731.91, 689.696
3737.4, 689.624
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3756.29, 689.378
3778.84, 689.083
3829.56, 690.08
3847.89, 690.44
3856.6, 690.594
3876.52, 690.946
3891.68, 691.214
3937.75, 692.028
3943.28, 691.934
3967.79, 691.516
4028.7, 690.475
4075.88, 689.669
4092.79, 689.38
4147.28, 690.336
4166.21, 690.668
4214.57, 691.517
4293.87, 717.935
4347.22, 735.704
4355, 738.297
4369.59, 738.142
4375.46, 736.173
4379.34, 734.899
4386.69, 734.881
4390.98, 734.901
4397.07, 736.947
4400, 737.917
4410.58, 738.104
4428.73, 738.546
4430.97, 738.097
4441.29, 736.032
4446.59, 734.97
4455.94, 733.097
4460.99, 732.09
4463.46, 731.597
4465.14, 731.261
4465.96, 731.097
4472.68, 729.754
4475.95, 729.1
4478.43, 728.588
4481.38, 728
4481.45, 728
4483.36, 727.618
4485.96, 727.097
4490.7, 726.149
4495.96, 725.097
4497.12, 724.865
4498.46, 724.597
4499.81, 724.327
4500.96, 724.097
4503.69, 723.551
4505.51, 723.187
4506.46, 722.809
4508.48, 722
4513.9, 722
4516.95, 722
4519.28, 721.534
4521.95, 721
4656.84, 721
4685.73, 721
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4711.04, 721
4713.3, 721.452
4716.04, 722
4718.38, 722
4724.51, 722
4726.29, 722.711
4727.48, 723.187
4728.79, 723.45
4732.03, 724.097
4732.91, 724.274
4734.53, 724.597
4735.41, 724.773
4737.03, 725.097
4740.55, 725.801
4747.03, 727.097
4748.79, 727.448
4752.03, 728.097
4753.78, 728.448
4757.03, 729.097
4760.53, 729.797
4763.5, 730.39
4767.03, 731.097
4767.91, 731.272
4769.54, 731.598
4771.42, 731.978
4774.43, 732.582
4776.5, 733
4776.53, 733
4784.64, 734.61
4786.11, 734.902
4786.67, 735.014
4787.93, 735.263
4795.37, 736.738
4795.62, 736.787
4796.96, 737.054
5009.05, 737.054
435.797, 740.289
443.602, 740.289
447.47, 739
450.033, 738.146
453.47, 737
454.639, 736.61
456.913, 735.853
459.474, 735
462.023, 734.151
465.481, 733
465.482, 733
470.568, 731.307
477.496, 729
480.031, 728.156
483.505, 727
486.035, 726.158
489.513, 725
493.701, 723.607
495.524, 723
499.16, 721.79
507.535, 719
509.344, 718.398
513.543, 717

Low Permeable 
Earth Liner

Bottom Liner 
Critical 
Interface - 
Base and 
Sideslopes

LCS Granular 
Drainage Layer

Assigned to:
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515.347, 716.4
519.551, 715
521.35, 714.401
525.559, 713
529.162, 711.807
537.749, 709
539.827, 708.301
543.591, 707
545.694, 706.3
549.599, 705
551.706, 704.298
555.606, 703
560.534, 701.359
567.615, 699
570.071, 698.182
573.623, 697
577.692, 695.645
579.631, 695
583.706, 693.643
583.706, 693.643
585.639, 693
594.551, 690.033
597.655, 689
599.571, 688.362
603.662, 687
608.129, 685.513
609.67, 685
618.233, 685
628.127, 685.241
628.175, 685.242
700.514, 687
768.454, 688.654
835.534, 687
874.622, 687
885.02, 687
885.837, 687
914.501, 685.056
914.512, 685.056
916.783, 685
918.713, 684.952
920.67, 685
922.861, 685.058
931.35, 685.433
933.943, 685.923
944.266, 687
947.065, 687.849
951.886, 689
965.137, 692.608
966.644, 693
967.06, 693.116
971.617, 694.286
974.456, 694.923
974.842, 695
982.543, 696.691
984.141, 697
990.827, 698.433
993.853, 699
1011.96, 702.672
1013.62, 703
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1014.48, 703.184
1029.03, 705
1036.48, 706.144
1049.43, 707
1054.51, 707.425
1060.93, 707.795
1067.29, 707.858
1069.81, 707.862
1084.55, 707
1094.3, 706.515
1105.9, 705
1109.31, 704.655
1114.62, 703.964
1116.8, 703.68
1119.86, 703.126
1120.45, 703
1128.59, 701.46
1130.69, 701
1136.6, 699.804
1140.35, 699
1147.15, 697.628
1150.1, 697
1152.34, 696.587
1158.74, 695
1164.46, 693.516
1180.87, 693.158
1199.19, 693
1219.93, 692.821
1247.58, 692.53
1274.37, 693
1354.83, 694.411
1380.25, 693.892
1449.64, 693
1461.71, 693
1495.01, 693
1500.48, 693
1516.31, 692.277
1637.28, 691
1692.86, 691
1719.06, 690.137
1781.17, 689.396
1807.13, 689
1816.05, 689
1826.74, 689
1846.47, 688.169
1846.65, 688.162
1850.41, 686.948
1855.35, 685.225
1856.02, 685
1856.55, 685
1858.87, 685
1861.85, 685
1868.81, 687.228
1874.47, 689
1874.47, 689
1875.79, 689.44
1880.49, 691
1880.54, 691
1881.86, 691.439
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Piezoline

1886.54, 693
1891.23, 694.563
1892.54, 695
1893.8, 695.436
1893.84, 695.436
1898.54, 697
1899.79, 697.434
1899.84, 697.434
1904.54, 699
1905.79, 699.433
1905.84, 699.433
1910.54, 701
1911.78, 701.431
1911.83, 701.431
1916.54, 703
1917.78, 703.43
1917.83, 703.429
1922.54, 705
1923.77, 705.428
1923.82, 705.428
1928.54, 707
1929.77, 707.426
1929.82, 707.426
1934.54, 709
1935.76, 709.425
1935.82, 709.425
1940.54, 711
1941.76, 711.423
1941.81, 711.423
1946.54, 713
1947.76, 713.422
1947.81, 713.422
1952.54, 715
1953.76, 715.42
1953.8, 715.42
1958.54, 717
1959.76, 717.419
1959.8, 717.419
1964.54, 719
1965.76, 719.417
1965.79, 719.417
1970.54, 721
1971.76, 721.416
1971.79, 721.416
1976.54, 723
1977.76, 723.414
1977.79, 723.414
1982.54, 725
1987.31, 726.589
1988.52, 727
1988.54, 727
1993.32, 728.59
1994.52, 729
1994.54, 729
1995.75, 729.41
1995.77, 729.41
2000.55, 731
2001.74, 731.408
2001.77, 731.408
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2006.55, 733
2007.74, 733.406
2007.77, 733.406
2012.55, 735
2013.73, 735.405
2013.76, 735.405
2018.55, 737
2019.73, 737.403
2019.76, 737.403
2024.55, 739
2025.72, 739.402
2025.75, 739.402
2030.55, 741
2031.73, 741.4
2036.53, 743
2041.91, 744.8
2060.85, 738.545
2075.51, 733.686
2122.09, 718.246
2127.47, 716.441
2149.16, 709.179
2175.38, 700.392
2176.55, 700
2195.21, 693.791
2195.27, 693.772
2195.49, 693.776
2195.5, 693.776
2195.59, 693.778
2208.3, 694
2235.83, 694.482
2276.51, 695.194
2295.76, 695.531
2313.04, 695.833
2322.59, 696
2366.91, 696.776
2387.58, 696.422
2475.13, 694.921
2521.93, 694.112
2580.01, 695.119
2599.02, 695.449
2655.66, 696.431
2676.93, 696.8
2698.12, 696.433
2756.78, 695.419
2775.37, 695.097
2824.98, 694.239
2831.93, 694.119
2870.81, 694.793
2896.34, 695.236
2908.97, 695.455
2965.96, 696.443
2986.93, 696.807
3005.86, 696.479
3026.7, 696.119
3084.07, 695.126
3141.93, 694.125
3160.86, 694.454
3218.92, 695.461
3276.16, 696.453
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3296.93, 696.814
3315.7, 696.489
3373.9, 695.482
3431.21, 694.491
3451.93, 694.132
3472.59, 694.49
3501.92, 694.999
3532.41, 695.598
3555.9, 696.059
3592.57, 696.784
3608.3, 697.095
3613.84, 697.204
3660.7, 696.618
3690.91, 696.239
3711.25, 695.984
3731.91, 695.696
3736.97, 695.63
3774.17, 695.144
3778.84, 695.083
3829.52, 696.079
3847.89, 696.44
3856.62, 696.594
3891.54, 697.211
3937.75, 698.028
3943.28, 697.934
3967.87, 697.514
4028.8, 696.473
4092.79, 695.38
4147.28, 696.336
4168.34, 696.706
4213.55, 697.499
4302.23, 727.041
4347.22, 741.988
4350.55, 743.096
4352.88, 743.177
4354.12, 743.273

Focus Search Window

4434.16, 722.071
4762.52, 722.071
4762.52, 752
4434.16, 742.558
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2.7282.7282.7282.728

1

W (Final)

Method: Spencer
Factor of Safety: 2.728
Center: 4419.070, 2145.207
Radius: 1406.229
Left Slip Surface Endpoint: 3807.813, 878.777
Right Slip Surface Endpoint: 4450.307, 739.325

Zion Landfill Site 2 North Expansion: Section A-A' (North Side)
Rapid Drawdown / Lowe and Karafiath Analysis - Duncan, Wright and Wong Interpolation
Complete Buildout / Global Stability
Circular - Grid Search 
Static Conditions

RD 
PhiR 
(deg)

RD 
Cr 

(psf)

Rapid Drawdown (RD) 
Undrained Strength

Phi 
(deg)

Cohesion 
(psf)

Sat. Unit 
Weight (lbs/

ft3)

Unit 
Weight 
(lbs/ft3)

ColorMaterial Name

No34.30130.3121.5Final Cover Soils

No21.90130.3121.5Final Cover Critical Interface

No3007575Expansion Waste Fill

No3007575Existing Waste Fill

No300130126LCS Granular Drainage Layer

No14.945134.1128.2
Bottom Liner Critical Interface -

 Base and Sideslopes

No34.30134.1128.2Low Permeable Earth Liner

11.81465Yes14.31000137.8136.6Wadsworth Till

Safety Factor
0.000
0.250
0.500
0.750
1.000
1.250
1.500
1.750
2.000
2.250
2.500
2.750
3.000
3.250
3.500
3.750
4.000
4.250
4.500
4.750
5.000
5.250
5.500
5.750
6.000+

2
2

0
0

2
0

0
0

1
8

0
0

1
6

0
0

1
4

0
0

1
2

0
0

1
0

0
0

8
0

0

2400 2600 2800 3000 3200 3400 3600 3800 4000 4200 4400 4600 4800 5000

A-A_final_north_LT.slmd APTIM



Slide Analysis Information

A-A_final_north_LT

Project Summary
File Name: A-A_final_north_LT.slmd
Slide Modeler Version: 9.006
Compute Time: 00h:00m:48.633s
Project Title: SLIDE - An Interactive Slope Stability Program
Date Created: 1/30/2020, 11:59:15 AM

General Settings
Units of Measurement: Imperial Units
Time Units: days
Permeability Units: feet/second
Data Output: Standard
Failure Direction: Left to Right

Analysis Options
Slices Type: Vertical

Analysis Methods Used
Bishop simplified
GLE/Morgenstern-Price with interslice force function 
(Half Sine)
Janbu corrected
Spencer

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes
Create Interslice boundaries at intersections with water 
tables and piezos:

Yes

Initial trial value of FS: 1
Steffensen Iteration: Yes

Groundwater Analysis



Groundwater Method: Water Surfaces
Pore Fluid Unit Weight [lbs/ft3]: 62.4
Use negative pore pressure cutoff: Yes
Maximum negative pore pressure [psf]: 0
Advanced Groundwater Method: Rapid Drawdown
Rapid Drawdown Method: Lowe and Karafiath (1960)

Random Numbers
Pseudo-random Seed: 10116
Random Number Generation Method: Park and Miller v.3

Surface Options
Surface Type: Circular
Search Method: Grid Search
Radius Increment: 10
Composite Surfaces: Disabled
Reverse Curvature: Invalid Surfaces
Minimum Elevation: Not Defined
Minimum Depth: Not Defined
Minimum Area: Not Defined
Minimum Weight: Not Defined

Seismic Loading
Advanced seismic analysis: No
Staged pseudostatic analysis: No

Materials
Final Cover Soils

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 0
Friction Angle [deg] 34.3
Water Surface None
Ru Value 0
Final Cover Critical Interface

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5

2/65

Tuesday, January 26, 2021A-A_final_north_LT



Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 0
Friction Angle [deg] 21.9
Water Surface None
Ru Value 0
Expansion Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface None
Ru Value 0
Existing Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface None
Ru Value 0
LCS Granular Drainage Layer

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 126
Saturated Unit Weight [lbs/ft3] 130
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface Piezometric Line 1
Hu Value 1
Bottom Liner Critical Interface - Base and Sideslopes

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 45
Friction Angle [deg] 14.9
Water Surface Piezometric Line 1
Hu Value 1
Low Permeable Earth Liner

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 0
Friction Angle [deg] 34.3
Water Surface Piezometric Line 1
Hu Value 1
Wadsworth Till
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Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 136.6
Saturated Unit Weight [lbs/ft3] 137.8
Cohesion [psf] 1000
Friction Angle [deg] 14.3
Water Surface Water Table
Hu Value 1
Rapid Drawdown Undrained Behaviour Yes
RD Shear Strength Envelope Properties CR: 1465PhiR: 11.8

Global Minimums
Method: bishop simplified

FS 2.736430
Center: 4419.070, 2162.269
Radius: 1423.276
Left Slip Surface Endpoint: 3803.003, 879.235
Right Slip Surface Endpoint: 4450.260, 739.334
Resisting Moment: 1.15196e+09 lb-ft
Driving Moment: 4.20973e+08 lb-ft
Total Slice Area: 15149.8 ft2
Surface Horizontal Width: 647.257 ft
Surface Average Height: 23.4062 ft

Method: janbu corrected

FS 2.769900
Center: 4419.070, 2145.207
Radius: 1406.229
Left Slip Surface Endpoint: 3807.813, 878.777
Right Slip Surface Endpoint: 4450.307, 739.325
Resisting Horizontal Force: 790919 lb
Driving Horizontal Force: 285541 lb
Total Slice Area: 14800 ft2
Surface Horizontal Width: 642.493 ft
Surface Average Height: 23.0352 ft

Method: spencer
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FS 2.727560
Center: 4419.070, 2145.207
Radius: 1406.229
Left Slip Surface Endpoint: 3807.813, 878.777
Right Slip Surface Endpoint: 4450.307, 739.325
Resisting Moment: 1.11277e+09 lb-ft
Driving Moment: 4.07972e+08 lb-ft
Resisting Horizontal Force: 768557 lb
Driving Horizontal Force: 281775 lb
Total Slice Area: 14800 ft2
Surface Horizontal Width: 642.493 ft
Surface Average Height: 23.0352 ft

Method: gle/morgenstern-price

FS 2.732350
Center: 4419.070, 2145.207
Radius: 1406.229
Left Slip Surface Endpoint: 3807.813, 878.777
Right Slip Surface Endpoint: 4450.307, 739.325
Resisting Moment: 1.11472e+09 lb-ft
Driving Moment: 4.07972e+08 lb-ft
Resisting Horizontal Force: 769737 lb
Driving Horizontal Force: 281712 lb
Total Slice Area: 14800 ft2
Surface Horizontal Width: 642.493 ft
Surface Average Height: 23.0352 ft

Valid and Invalid Surfaces
Method: bishop simplified

Number of Valid Surfaces: 4532
Number of Invalid Surfaces: 319

Error Codes
Error Code -110 reported for 86 surfaces
Error Code -118 reported for 233 surfaces

Method: janbu corrected

Number of Valid Surfaces: 4532
Number of Invalid Surfaces: 319

Error Codes
Error Code -110 reported for 86 surfaces
Error Code -118 reported for 233 surfaces

Method: spencer

Number of Valid Surfaces: 4532
Number of Invalid Surfaces: 319

Error Codes
Error Code -110 reported for 86 surfaces
Error Code -118 reported for 233 surfaces

5/65

Tuesday, January 26, 2021A-A_final_north_LT



Method: gle/morgenstern-price

Number of Valid Surfaces: 4532
Number of Invalid Surfaces: 319

Error Codes
Error Code -110 reported for 86 surfaces
Error Code -118 reported for 233 surfaces

Error Code Descriptions

The following errors were encountered during the computation:
-110 = The water table or a piezoline does not span the slip region for a given slip surface,  
when Water Surfaces is specified as the method of pore pressure calculation. If this error occurs,  
check that the water table or piezoline(s) span the appropriate soil cells.
-118 = Surface does not pass through the search focus

Entity Information
L&K - DWW

Shared Entities

Type Coordinates (x,y)
4801.68, 742.054
4796.47, 742.054
4726.05, 728
4724.43, 727.354
4723.55, 727
4718.38, 727
4715.55, 727
4712.32, 726.355
4710.54, 726
4685.73, 726
4656.84, 726
4522.44, 726
4520.26, 726.437
4517.44, 727
4513.9, 727
4509.44, 727
4508.31, 727.451
4506.94, 728
4486.94, 732
4484.34, 732.521
4481.94, 733
4481.87, 733
4479.43, 733.489
4476.94, 734
4476.94, 734
4473.66, 734.657
4466.94, 736
4466.94, 736
4466.94, 736
4464.44, 736.5
4461.97, 736.994
4459.97, 737.393
4456.92, 738
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4451.39, 739.108
4447.57, 739.873
4442.27, 740.935
4431.95, 743
4429.16, 743.558
4410.47, 743.103
4399.15, 742.903
4395.49, 741.691
4390.15, 739.897
4386.69, 739.881
4380.14, 739.897
4377.03, 740.918
4371.14, 742.896
4365, 744.839
4354.12, 748.427
4347.22, 750.154
4333.51, 753.581
4307.9, 760
4147.28, 800.154
4034.9, 828.248
3943.28, 851.154
3927.9, 855
3907.85, 860.012
3887.89, 865
3862.48, 871.353
3847.89, 875
3838.52, 875.876
3826.49, 877
3817.3, 877.874
3805.47, 879
3795.83, 879.918
3784.45, 881
3774.39, 881.957
3763.43, 883
3753.28, 883.966
3743.06, 884.939
3742.72, 884.971
3742.42, 885
3736.08, 885.603
3731.91, 886
3712.33, 887.896
3711.25, 888
3660.7, 890
3608.3, 892
3555.9, 894
3501.92, 894.208
3324.04, 895.343
3093.34, 895.755
2956.54, 896
2486.56, 896
2475.13, 896
2234.57, 896
2195.59, 896
2181.65, 896
2141.81, 896
2127.47, 896
1858.87, 896
1616.33, 896
1495.01, 896
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1458.28, 896
1456.86, 896.353
1456.85, 896.354
1454.84, 896.853
1447.37, 898.703
1446.76, 898.853
1439.22, 900.721
1438.69, 900.853
1431.08, 902.74
1430.62, 902.853
1429.15, 903.217
1429.15, 903.218
1422.55, 904.853
1415.47, 906.607
1415.47, 906.607
1414.48, 906.853
1406.62, 908.801
1406.4, 908.853
1398.46, 910.822
1398.33, 910.853
1390.3, 912.844
1390.26, 912.853
1390.12, 912.889
1390.12, 912.889
1386.77, 913.717
1380.94, 914.966
1373.16, 915.464
1354.04, 916.986
1349.5, 917.317
1340.81, 917.854
1326.59, 918.986
1314.16, 919.891
1308.46, 920.243
1299.13, 920.986
1278.82, 922.465
1276.11, 922.633
1271.72, 922.983
1264.11, 923.65
1247.79, 925
1244.03, 925
1239.2, 925
1223.74, 925
1219.79, 925
1211.96, 924.561
1200.98, 923.615
1197.39, 923.302
1194.12, 922.975
1192.25, 922.788
1174.12, 920.975
1161.84, 919.746
1154.12, 918.975
1141.84, 917.746
1134.12, 916.975
1131.52, 916.714
1113.76, 914.939
1110.03, 914.006
1110.01, 914.002
1105.41, 912.851
1104.42, 912.604
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External Boundary

1097.41, 910.851
1096.34, 910.584
1089.41, 908.851
1088.27, 908.565
1081.41, 906.851
1076.31, 905.577
1076.3, 905.573
1073.41, 904.851
1070.76, 904.188
1070.74, 904.184
1065.41, 902.851
1064.04, 902.51
1057.41, 900.851
1050.91, 899.226
1049.41, 898.851
1042.98, 897.243
1041.41, 896.851
1035.75, 895.435
1035.73, 895.432
1033.41, 894.851
1031.24, 894.309
1031.23, 894.306
1025.41, 892.851
1023.7, 892.424
1017.41, 890.851
1015.64, 890.407
1009.41, 888.851
1002.24, 887.059
1001.87, 886.967
1001.85, 886.96
1001.53, 886.882
1001.41, 886.851
1000.31, 886.576
998.452, 886.111
998.336, 886.082
993.409, 884.851
989.728, 883.93
988.483, 883.619
988.367, 883.59
986.509, 883.126
985.409, 882.851
982.082, 882.019
977.409, 880.851
973.251, 879.811
969.409, 878.851
964.222, 877.554
961.409, 876.851
959.545, 876.385
957.953, 875.986
953.409, 874.851
950.878, 874.218
950.2, 874.048
949.069, 873.766
947.594, 873.397
945.409, 872.851
945.25, 872.811
944.49, 872.621
943.871, 872.466
937.409, 870.851

9/65

Tuesday, January 26, 2021A-A_final_north_LT



935.469, 870.366
929.409, 868.851
922.837, 867.208
921.409, 866.851
914.83, 865.206
913.409, 864.851
912.054, 864.512
905.409, 862.851
904.157, 862.538
897.409, 860.851
895.171, 860.291
889.409, 858.851
883.455, 857.362
882.565, 857.14
881.409, 856.851
880.304, 856.574
873.409, 854.851
866.47, 853.116
865.409, 852.851
858.425, 851.105
857.409, 850.851
850.382, 849.094
849.409, 848.851
848.476, 848.617
841.409, 846.851
834.511, 845.126
833.409, 844.851
832.349, 844.586
825.409, 842.851
819.152, 841.286
817.409, 840.851
811.119, 839.278
809.409, 838.851
807.747, 838.435
801.409, 836.851
794.398, 835.098
793.409, 834.851
792.434, 834.607
792.426, 834.605
785.409, 832.851
778.07, 831.016
777.409, 830.851
777.357, 830.838
777.354, 830.838
769.409, 828.851
766.195, 828.047
761.409, 826.851
754.352, 825.086
754.344, 825.084
753.409, 824.851
752.484, 824.619
752.476, 824.617
745.409, 822.851
742.15, 822.036
737.409, 820.851
734.118, 820.028
729.409, 818.851
726.082, 818.019
721.42, 816.851
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714.316, 815.075
714.308, 815.073
713.42, 814.851
712.543, 814.631
712.535, 814.629
705.42, 812.851
701.994, 811.994
697.42, 810.851
692.873, 809.714
689.42, 808.851
684.906, 807.722
681.42, 806.851
674.27, 805.063
674.262, 805.061
673.422, 804.851
672.586, 804.643
665.409, 802.851
661.711, 801.926
657.419, 800.851
653.685, 799.917
649.422, 798.851
645.167, 797.79
641.409, 796.851
634.21, 795.051
633.409, 794.851
632.619, 794.653
625.409, 792.851
621.53, 791.881
617.419, 790.851
613.503, 789.872
609.419, 788.851
605.466, 787.862
601.421, 786.851
594.16, 785.039
593.415, 784.852
592.654, 784.664
585.393, 782.851
581.342, 781.838
577.393, 780.851
573.314, 779.831
569.392, 778.851
565.288, 777.824
561.39, 776.85
554.142, 775.035
553.404, 774.85
552.668, 774.665
545.409, 772.851
538.007, 771
538.003, 771
537.388, 770.846
529.393, 768.851
525.016, 767.756
521.392, 766.85
514.117, 765.028
513.413, 764.851
512.696, 764.673
505.386, 762.851
500.914, 761.732
497.408, 760.85
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492.912, 759.725
489.386, 758.851
485.922, 757.977
481.42, 756.851
474.122, 755.025
473.423, 754.851
472.728, 754.677
465.411, 752.851
460.744, 751.683
457.419, 750.85
453.425, 749.85
449.755, 748.932
449.43, 748.851
449.065, 748.76
441.43, 746.851
411.625, 739.4
408.752, 739.647
407.707, 739.78
399.328, 740
391.535, 740.576
375.004, 740.361
356.331, 740.013
351.947, 740
351.399, 739.824
347.109, 738
345.31, 737.207
342.499, 736
338.762, 734.381
337.91, 734
333.865, 732.219
333.374, 732
331.196, 732
314.988, 732
314.081, 732.094
284.972, 732.744
267.961, 732.886
0, 728.896
1.137e-13, 646.588
-5.68e-14, 330.891
5009.05, 330.891
5009.05, 649.333
5009.05, 742.054
411.625, 739.4
415.074, 739.104
419.682, 740
425.234, 740.088
426.201, 740.106
426.87, 740.119
435.797, 740.289
440.602, 740.289
447.47, 738
450.033, 737.146
453.47, 736
454.639, 735.61
456.913, 734.853
459.474, 734
462.023, 733.151
465.481, 732
465.482, 732
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470.568, 730.307
477.496, 728
480.031, 727.156
483.505, 726
486.035, 725.158
489.513, 724
493.701, 722.607
495.524, 722
499.16, 720.79
507.535, 718
509.344, 717.398
513.543, 716
515.347, 715.4
519.551, 714
521.35, 713.401
525.559, 712
529.162, 710.807
537.749, 708
539.827, 707.301
543.591, 706
545.694, 705.3
549.599, 704
551.706, 703.298
555.606, 702
560.534, 700.359
567.615, 698
570.071, 697.182
573.623, 696
577.692, 694.645
579.631, 694
583.706, 692.643
583.706, 692.643
585.639, 692
594.551, 689.033
597.655, 688
599.571, 687.362
603.662, 686
608.129, 684.513
609.67, 684
618.233, 684
628.127, 684.241
628.175, 684.242
700.514, 686
768.454, 687.654
835.534, 686
874.622, 686
885.02, 686
885.837, 686
914.501, 684.056
914.512, 684.056
916.783, 684
918.713, 683.952
920.67, 684
922.861, 684.058
931.35, 684.433
933.943, 684.923
944.266, 686
947.065, 686.849
951.886, 688
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965.137, 691.608
966.644, 692
967.06, 692.116
971.617, 693.286
974.456, 693.923
974.842, 694
982.543, 695.691
984.141, 696
990.827, 697.433
993.853, 698
1011.96, 701.672
1013.62, 702
1014.48, 702.184
1029.03, 704
1036.48, 705.144
1049.43, 706
1054.51, 706.425
1060.93, 706.795
1067.29, 706.858
1069.81, 706.862
1084.55, 706
1094.3, 705.515
1105.9, 704
1109.31, 703.655
1114.62, 702.964
1116.8, 702.68
1119.86, 702.126
1120.45, 702
1128.59, 700.46
1130.69, 700
1136.6, 698.804
1140.35, 698
1147.15, 696.628
1150.1, 696
1152.34, 695.587
1158.74, 694
1164.46, 692.516
1180.87, 692.158
1199.19, 692
1219.93, 691.821
1247.58, 691.53
1274.37, 692
1354.83, 693.411
1380.25, 692.892
1449.64, 692
1461.71, 692
1495.01, 692
1500.48, 692
1516.31, 691.277
1637.28, 690
1692.86, 690
1719.06, 689.137
1781.17, 688.396
1807.13, 688
1816.05, 688
1826.74, 688
1846.47, 687.169
1850.09, 686
1855.02, 684.278
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1855.86, 684
1856.55, 684
1858.87, 684
1862.01, 684
1866.61, 685.507
1867.43, 685.773
1868.11, 686
1868.4, 686.102
1874.47, 688
1874.47, 688
1875.79, 688.44
1880.49, 690
1880.54, 690
1881.86, 690.439
1886.54, 692
1891.23, 693.563
1892.54, 694
1893.8, 694.436
1893.84, 694.436
1898.54, 696
1899.79, 696.434
1899.84, 696.434
1904.54, 698
1905.79, 698.433
1905.84, 698.433
1910.54, 700
1911.78, 700.431
1911.83, 700.431
1916.54, 702
1917.78, 702.43
1917.83, 702.429
1922.54, 704
1923.77, 704.428
1923.82, 704.428
1928.54, 706
1929.77, 706.426
1929.82, 706.426
1934.54, 708
1935.76, 708.425
1935.82, 708.425
1940.54, 710
1941.76, 710.423
1941.81, 710.423
1946.54, 712
1947.76, 712.422
1947.81, 712.422
1952.54, 714
1953.76, 714.42
1953.8, 714.42
1958.54, 716
1959.76, 716.419
1959.8, 716.419
1964.54, 718
1965.76, 718.417
1965.79, 718.417
1970.54, 720
1971.76, 720.416
1971.79, 720.416
1976.54, 722
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1977.76, 722.414
1977.79, 722.414
1982.54, 724
1987.31, 725.589
1988.52, 726
1988.54, 726
1993.32, 727.59
1994.52, 728
1994.54, 728
1995.75, 728.41
1995.77, 728.41
2000.55, 730
2001.74, 730.408
2001.77, 730.408
2006.55, 732
2007.74, 732.406
2007.77, 732.406
2012.55, 734
2013.73, 734.405
2013.76, 734.405
2018.55, 736
2019.73, 736.403
2019.76, 736.403
2024.55, 738
2025.72, 738.402
2025.75, 738.402
2030.55, 740
2031.73, 740.4
2036.53, 742
2041.91, 743.743
2060, 737.734
2072.88, 733.432
2127.47, 715.257
2173.38, 700
2195.04, 692.792
2195.11, 692.769
2195.24, 692.771
2195.59, 692.778
2366.91, 695.776
2388.56, 695.405
2447.68, 694.392
2475.13, 693.921
2503.22, 693.435
2521.93, 693.112
2580.01, 694.119
2600.94, 694.482
2620.04, 694.813
2676.93, 695.8
2698.12, 695.433
2754.87, 694.452
2812.84, 693.449
2824.98, 693.239
2831.93, 693.119
2851.01, 693.449
2908.97, 694.455
2965.96, 695.443
2986.93, 695.807
3007.83, 695.445
3064.92, 694.458
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3122.95, 693.454
3141.93, 693.125
3160.85, 693.454
3218.92, 694.461
3276.17, 695.453
3296.93, 695.814
3317.63, 695.456
3374.97, 694.464
3433.1, 693.458
3451.93, 693.132
3470.7, 693.458
3501.92, 693.999
3529.71, 694.545
3555.9, 695.059
3593.08, 695.794
3608.3, 696.095
3613.84, 696.204
3660.7, 695.618
3690.86, 695.24
3711.25, 694.984
3731.91, 694.696
3737.4, 694.624
3756.25, 694.378
3778.84, 694.083
3829.53, 695.079
3847.89, 695.44
3856.61, 695.594
3876.56, 695.947
3891.57, 696.212
3937.75, 697.028
3943.28, 696.934
3967.86, 696.515
4028.78, 695.474
4075.88, 694.669
4092.79, 694.38
4147.28, 695.336
4168.47, 695.708
4213.72, 696.502
4287.75, 721.165
4347.22, 740.972
4354.12, 743.273
4360.73, 743.124
4361.26, 743.112
4363.81, 743.055
4369.04, 742.975
4371.14, 742.896
425.234, 740.088
425.659, 739.946
439.628, 735.289
445.572, 733.308
448.135, 732.454
451.572, 731.308
452.741, 730.918
455.017, 730.16
457.579, 729.307
460.127, 728.458
464.508, 727
464.51, 727
468.673, 725.614
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475.6, 723.307
478.136, 722.463
481.611, 721.307
484.14, 720.465
487.618, 719.307
491.807, 717.914
493.629, 717.307
497.265, 716.097
505.64, 713.307
507.449, 712.705
511.648, 711.307
513.452, 710.707
517.656, 709.307
519.455, 708.708
523.669, 707.306
527.287, 706.108
535.86, 703.305
537.89, 702.622
541.663, 701.318
543.799, 700.607
547.704, 699.307
549.811, 698.606
553.711, 697.307
558.639, 695.666
565.718, 693.308
568.176, 692.49
571.728, 691.307
575.797, 689.953
577.736, 689.307
582.052, 687.87
582.052, 687.87
583.743, 687.307
592.656, 684.34
595.759, 683.307
597.676, 682.669
601.767, 681.307
606.234, 679.82
608.698, 679
618.307, 679
628.226, 679.242
628.274, 679.242
700.659, 681.002
768.453, 682.652
835.46, 681
874.622, 681
885.02, 681
885.634, 681
914.27, 679.058
914.411, 679.057
916.635, 679.002
918.712, 678.951
920.822, 679.002
923.072, 679.061
932.042, 679.457
934.813, 679.981
945.459, 681.092
948.634, 682.055
953.372, 683.186
966.68, 686.81
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968.205, 687.206
968.611, 687.32
973.02, 688.452
975.698, 689.053
976.071, 689.127
983.756, 690.815
985.339, 691.121
992.008, 692.55
995.001, 693.111
1013.14, 696.789
1014.83, 697.123
1015.48, 697.262
1029.86, 699.057
1037.13, 700.174
1049.88, 701.017
1054.93, 701.439
1061.13, 701.796
1067.32, 701.858
1069.64, 701.862
1084.22, 701.009
1093.76, 700.535
1105.21, 699.039
1108.62, 698.694
1113.85, 698.014
1115.88, 697.749
1118.7, 697.239
1119.27, 697.117
1127.39, 695.581
1129.45, 695.129
1135.37, 693.93
1139.13, 693.125
1145.94, 691.753
1148.93, 691.114
1151.08, 690.719
1157.27, 689.184
1163.63, 687.532
1180.77, 687.159
1199.14, 687
1219.87, 686.821
1247.6, 686.53
1274.47, 687.001
1354.82, 688.409
1380.15, 687.893
1449.6, 687
1461.71, 687
1495.01, 687
1500.34, 687
1516.14, 686.278
1637.24, 685
1692.76, 685
1718.93, 684.138
1781.09, 683.397
1807.08, 683
1816.05, 683
1826.62, 683
1845.4, 682.209
1848.18, 681.312
1853.09, 679.599
1854.88, 679
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1856.55, 679
1858.87, 679
1862.97, 679
1868.47, 680.801
1869.31, 681.074
1870.05, 681.322
1870.29, 681.404
1875.39, 683
1875.45, 683
1877.69, 683.747
1881.46, 685
1881.51, 685
1883.75, 685.747
1888.43, 687.308
1893.13, 688.871
1894.47, 689.319
1894.81, 689.435
1894.82, 689.435
1900.47, 691.319
1900.8, 691.434
1900.81, 691.434
1906.47, 693.319
1906.8, 693.432
1906.81, 693.432
1912.47, 695.319
1912.79, 695.431
1912.81, 695.431
1918.47, 697.32
1918.79, 697.429
1918.8, 697.429
1924.47, 699.32
1924.78, 699.428
1924.8, 699.428
1930.47, 701.32
1930.78, 701.426
1930.79, 701.426
1936.47, 703.32
1936.78, 703.425
1936.79, 703.425
1942.47, 705.32
1942.77, 705.423
1942.78, 705.423
1948.47, 707.319
1948.77, 707.422
1948.78, 707.422
1954.47, 709.318
1954.77, 709.42
1954.78, 709.42
1960.47, 711.317
1960.76, 711.419
1960.77, 711.419
1966.47, 713.316
1966.76, 713.417
1966.77, 713.417
1972.46, 715.315
1972.76, 715.416
1972.76, 715.416
1978.46, 717.315
1978.75, 717.414

20/65

Tuesday, January 26, 2021A-A_final_north_LT



1978.76, 717.414
1984.44, 719.308
1989.23, 720.903
1989.51, 721
1989.52, 721
1995.23, 722.904
1995.51, 723
1995.54, 723
1996.74, 723.41
1996.75, 723.41
2002.46, 725.314
2002.74, 725.408
2002.74, 725.408
2008.46, 727.314
2008.73, 727.406
2008.74, 727.406
2014.46, 729.314
2014.73, 729.405
2014.73, 729.405
2020.46, 731.315
2020.72, 731.403
2020.73, 731.403
2026.46, 733.315
2026.72, 733.402
2026.73, 733.402
2032.46, 735.313
2033.64, 735.713
2037.69, 737.065
2041.9, 738.472
2061.54, 731.927
2127.47, 709.948
2194.18, 687.752
2195.59, 687.778
2206.66, 687.971
2366.91, 690.776
2388.53, 690.405
2447.68, 689.392
2475.13, 688.921
2503.25, 688.435
2521.93, 688.112
2580.04, 689.12
2600.94, 689.482
2620.01, 689.813
2676.93, 690.8
2698.09, 690.434
2754.87, 689.452
2812.87, 688.448
2824.98, 688.239
2831.93, 688.119
2850.97, 688.449
2908.97, 689.455
2965.99, 690.443
2986.93, 690.807
3007.8, 690.446
3064.92, 689.458
3122.98, 688.453
3141.93, 688.125
3160.82, 688.453
3218.92, 689.461
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3276.19, 690.454
3296.93, 690.814
3317.6, 690.456
3374.97, 689.464
3433.13, 688.457
3451.93, 688.132
3470.67, 688.457
3501.92, 688.999
3529.71, 689.545
3555.9, 690.059
3593.11, 690.795
3608.3, 691.095
3613.84, 691.204
3660.7, 690.618
3690.85, 690.24
3711.25, 689.984
3731.91, 689.696
3737.4, 689.624
3756.29, 689.378
3778.84, 689.083
3829.56, 690.08
3847.89, 690.44
3856.6, 690.594
3876.52, 690.946
3891.68, 691.214
3937.75, 692.028
3943.28, 691.934
3967.79, 691.516
4028.7, 690.475
4075.88, 689.669
4092.79, 689.38
4147.28, 690.336
4166.21, 690.668
4214.57, 691.517
4293.87, 717.935
4347.22, 735.704
4368.61, 742.832
4369.04, 742.975
435.797, 740.289
442.642, 742
450.278, 743.909
450.642, 744
450.968, 744.081
454.639, 745
458.633, 746
461.959, 746.833
466.624, 748
473.939, 749.826
474.634, 750
475.332, 750.174
482.633, 752
487.141, 753.127
490.599, 754
494.12, 754.873
498.626, 756
502.131, 756.883
506.599, 758
513.901, 759.821
514.625, 760
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515.336, 760.179
522.606, 762
526.229, 762.906
530.606, 764
538.599, 765.995
538.618, 766
538.622, 766
538.64, 766.005
546.622, 768
553.883, 769.815
554.619, 770
555.355, 770.184
562.605, 772
566.5, 772.974
570.605, 774
574.527, 774.98
578.605, 776
582.554, 776.987
586.606, 778
593.858, 779.811
594.624, 780
595.376, 780.19
602.632, 782
606.678, 783.012
610.632, 784
614.715, 785.021
618.632, 786
622.745, 787.031
626.622, 788
633.831, 789.802
634.622, 790
635.422, 790.2
642.622, 792
646.38, 792.939
650.632, 794
654.898, 795.067
658.632, 796
662.927, 797.076
666.622, 798
673.797, 799.792
674.632, 800
675.475, 800.211
675.482, 800.213
682.633, 802
686.119, 802.872
690.633, 804
694.086, 804.863
698.633, 806
703.206, 807.143
706.633, 808
713.748, 809.779
713.756, 809.781
714.633, 810
715.521, 810.222
715.529, 810.224
722.633, 812
727.298, 813.169
730.622, 814
735.33, 815.177
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738.622, 816
743.363, 817.185
746.622, 818
753.689, 819.767
753.697, 819.769
754.622, 820
755.557, 820.234
755.564, 820.236
762.622, 822
767.408, 823.196
770.622, 824
777.968, 825.837
777.971, 825.837
778.622, 826
779.282, 826.165
786.622, 828
793.638, 829.754
793.646, 829.756
794.622, 830
795.611, 830.247
802.622, 832
808.959, 833.584
810.622, 834
812.332, 834.427
818.622, 836
820.364, 836.436
826.622, 838
833.562, 839.735
834.622, 840
835.724, 840.275
842.622, 842
849.689, 843.767
850.622, 844
851.594, 844.243
858.622, 846
859.638, 846.254
866.622, 848
867.683, 848.265
874.622, 850
881.516, 851.724
882.622, 852
883.778, 852.289
884.667, 852.511
890.622, 854
896.384, 855.44
898.622, 856
905.369, 857.687
906.622, 858
913.267, 859.661
914.622, 860
916.042, 860.355
922.622, 862
924.05, 862.357
930.622, 864
936.682, 865.515
938.622, 866
945.083, 867.615
945.703, 867.77
946.463, 867.96
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946.622, 868
948.807, 868.546
950.282, 868.915
951.413, 869.198
952.09, 869.367
954.622, 870
959.165, 871.136
960.758, 871.534
962.622, 872
965.435, 872.703
970.622, 874
974.464, 874.96
978.622, 876
983.295, 877.168
986.622, 878
987.722, 878.275
989.579, 878.739
989.696, 878.768
990.941, 879.08
994.622, 880
999.548, 881.232
999.665, 881.261
1001.52, 881.725
1002.62, 882
1002.75, 882.031
1003.06, 882.11
1003.09, 882.116
1003.45, 882.208
1010.62, 884
1016.85, 885.557
1018.62, 886
1024.91, 887.573
1026.62, 888
1032.44, 889.455
1032.46, 889.459
1034.62, 890
1036.95, 890.581
1036.96, 890.585
1042.62, 892
1044.19, 892.392
1050.62, 894
1052.12, 894.375
1058.62, 896
1065.26, 897.659
1066.62, 898
1071.96, 899.334
1071.97, 899.337
1074.62, 900
1077.51, 900.722
1077.53, 900.726
1082.62, 902
1089.48, 903.714
1090.62, 904
1097.56, 905.733
1098.62, 906
1105.63, 907.753
1106.62, 908
1111.23, 909.151
1111.24, 909.155
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Material Boundary

1114.62, 910
1132.01, 911.739
1134.62, 912
1142.34, 912.771
1154.62, 914
1162.34, 914.771
1174.62, 916
1192.75, 917.813
1194.62, 918
1197.86, 918.324
1201.41, 918.634
1212.31, 919.573
1219.93, 920
1223.74, 920
1239.2, 920
1244.03, 920
1247.58, 920
1263.68, 918.668
1271.3, 918
1275.76, 917.645
1278.49, 917.476
1298.75, 916
1308.11, 915.255
1313.82, 914.902
1326.21, 914
1340.45, 912.866
1349.16, 912.328
1353.66, 912
1372.8, 910.476
1380.25, 910
1385.65, 908.845
1388.91, 908.035
1388.92, 908.035
1389.06, 908
1389.1, 907.991
1397.13, 906
1397.26, 905.969
1405.2, 904
1405.41, 903.947
1413.27, 902
1414.27, 901.754
1414.27, 901.754
1421.35, 900
1427.95, 898.364
1427.95, 898.363
1429.42, 898
1429.87, 897.887
1437.49, 896
1438.02, 895.868
1445.56, 894
1446.17, 893.85
1453.63, 892
1455.65, 891.501
1455.65, 891.5
1457.67, 891
1461.71, 890
1467.34, 888.591
1467.35, 888.589
1469.71, 888
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1470.53, 887.793
1477.71, 886
1478.61, 885.773
1485.71, 884
1489.39, 883.08
1490.59, 882.778
1492.56, 882.287
1493.71, 882
1494.64, 881.766
1495.01, 881.674
1501.71, 880
1508.76, 878.237
1509.71, 878
1515.42, 876.572
1517.71, 876
1524.27, 874.359
1525.71, 874
1533.07, 872.159
1533.71, 872
1533.89, 871.955
1541.71, 870
1547.85, 868.466
1549.71, 868
1549.77, 867.986
1557.71, 866
1565.54, 864.043
1565.71, 864
1566.26, 863.863
1573.71, 862
1577.71, 861
1577.72, 860.999
1581.71, 860
1585.53, 859.045
1585.54, 859.044
1589.71, 858
1591.56, 857.539
1597.71, 856
1599.62, 855.525
1605.71, 854
1607.67, 853.51
1613.72, 852
1618.11, 850.901
1618.12, 850.899
1621.72, 850
1625.17, 849.136
1625.18, 849.135
1629.72, 848
1631.84, 847.469
1637.72, 846
1639.9, 845.455
1645.72, 844
1647.95, 843.442
1653.72, 842
1658.44, 840.82
1658.45, 840.818
1661.72, 840
1664.88, 839.211
1664.88, 839.209
1669.72, 838

27/65

Tuesday, January 26, 2021A-A_final_north_LT



1672.15, 837.393
1677.72, 836
1680.18, 835.385
1685.72, 834
1688.19, 833.383
1693.72, 832
1698.69, 830.759
1701.72, 830
1707.44, 828.57
1709.72, 828
1715.32, 826.602
1717.72, 826
1723.24, 824.622
1725.72, 824
1728.35, 823.345
1733.73, 822
1736.41, 821.33
1741.73, 820
1744.46, 819.317
1749.73, 818
1752.51, 817.305
1757.73, 816
1760.55, 815.294
1765.72, 814
1770.89, 812.708
1773.72, 812
1778.85, 810.716
1781.7, 810
1784.68, 809.261
1789.73, 808
1792.72, 807.252
1797.73, 806
1803.91, 804.456
1805.73, 804
1811.94, 802.447
1813.73, 802
1817.77, 800.99
1817.78, 800.988
1821.73, 800
1825.74, 798.998
1825.75, 798.997
1829.73, 798
1835.99, 796.436
1837.73, 796
1844, 794.433
1845.73, 794
1852.02, 792.43
1853.73, 792
1857.65, 791.022
1857.65, 791.02
1858.87, 790.716
1861.74, 790
1865.84, 788.973
1865.85, 788.971
1869.74, 788
1876.04, 786.424
1877.74, 786
1879.43, 785.576
1885.74, 784
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1887.43, 783.577
1893.72, 782
1897.59, 781.033
1897.6, 781.031
1901.71, 780
1905.83, 778.97
1905.84, 778.969
1909.7, 778
1911.41, 777.573
1917.72, 776
1924.02, 774.424
1925.72, 774
1932, 772.424
1933.69, 772
1937.57, 771.035
1937.58, 771.034
1941.71, 770
1945.85, 768.964
1945.86, 768.963
1949.7, 768
1956.05, 766.417
1957.71, 766
1959.39, 765.582
1965.72, 764
1967.39, 763.583
1973.7, 762
1977.57, 761.034
1977.58, 761.033
1981.71, 760
1985.9, 758.959
1985.9, 758.958
1989.74, 758
1991.4, 757.584
1997.72, 756
1999.4, 755.58
2005.72, 754
2007.48, 753.558
2013.7, 752
2017.55, 751.04
2017.56, 751.039
2021.71, 750
2025.87, 748.959
2025.88, 748.958
2029.73, 748
2032.55, 747.298
2037.73, 746
2040.08, 745.405
2041.91, 744.8
2060.85, 738.545
2075.51, 733.686
2122.09, 718.246
2127.47, 716.441
2149.16, 709.179
2175.38, 700.392
2176.55, 700
2195.21, 693.791
2195.27, 693.772
2195.49, 693.776
2195.5, 693.776
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2195.59, 693.778
2208.3, 694
2235.83, 694.482
2276.51, 695.194
2295.76, 695.531
2313.04, 695.833
2322.59, 696
2366.91, 696.776
2387.58, 696.422
2475.13, 694.921
2521.93, 694.112
2580.01, 695.119
2599.02, 695.449
2655.66, 696.431
2676.93, 696.8
2698.12, 696.433
2756.78, 695.419
2775.37, 695.097
2824.98, 694.239
2831.93, 694.119
2870.81, 694.793
2896.34, 695.236
2908.97, 695.455
2965.96, 696.443
2986.93, 696.807
3005.86, 696.479
3026.7, 696.119
3084.07, 695.126
3141.93, 694.125
3160.86, 694.454
3218.92, 695.461
3276.16, 696.453
3296.93, 696.814
3315.7, 696.489
3373.9, 695.482
3431.21, 694.491
3451.93, 694.132
3472.59, 694.49
3501.92, 694.999
3532.41, 695.598
3555.9, 696.059
3592.57, 696.784
3608.3, 697.095
3613.84, 697.204
3660.7, 696.618
3690.91, 696.239
3711.25, 695.984
3731.91, 695.696
3736.97, 695.63
3774.17, 695.144
3778.84, 695.083
3829.52, 696.079
3847.89, 696.44
3856.62, 696.594
3891.54, 697.211
3937.75, 698.028
3943.28, 697.934
3967.87, 697.514
4028.8, 696.473
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4092.79, 695.38
4147.28, 696.336
4168.34, 696.706
4213.55, 697.499
4302.23, 727.041
4347.22, 741.988
4350.55, 743.096
4352.88, 743.177
4354.12, 743.273

Material Boundary

2041.9, 738.472
2041.91, 743.585
2041.91, 743.743
2041.91, 744.8
425.659, 739.946
435.798, 740.139
440.577, 740.139
447.422, 737.858
449.985, 737.003
453.422, 735.858
454.591, 735.468
456.865, 734.711
459.427, 733.858
461.976, 733.009
465.456, 731.85
465.458, 731.85
470.521, 730.164
477.448, 727.858
479.983, 727.014
483.458, 725.858
485.987, 725.016
489.466, 723.858
493.653, 722.465
495.477, 721.858
499.113, 720.647
507.488, 717.858
509.297, 717.255
513.496, 715.858
515.3, 715.257
519.504, 713.858
521.302, 713.259
525.512, 711.858
529.115, 710.665
537.702, 707.858
539.778, 707.159
543.543, 705.858
545.647, 705.157
549.551, 703.858
551.659, 703.156
555.559, 701.858
560.487, 700.217
567.567, 697.858
570.023, 697.04
573.575, 695.858
577.645, 694.503
579.583, 693.858
583.665, 692.499
583.665, 692.499
585.591, 691.858
594.504, 688.891
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597.607, 687.858
599.524, 687.22
603.615, 685.858
608.082, 684.371
609.646, 683.85
618.235, 683.85
628.13, 684.091
628.178, 684.092
700.517, 685.85
768.454, 687.503
835.532, 685.85
874.622, 685.85
885.02, 685.85
885.832, 685.85
914.495, 683.906
914.51, 683.906
916.779, 683.85
918.713, 683.802
920.674, 683.85
922.866, 683.908
931.367, 684.283
933.965, 684.774
944.296, 685.852
947.104, 686.704
951.924, 687.855
965.176, 691.463
966.683, 691.855
967.099, 691.971
971.652, 693.14
974.487, 693.776
974.873, 693.853
982.574, 695.544
984.171, 695.853
990.856, 697.286
993.882, 697.853
1011.99, 701.525
1013.65, 701.853
1014.51, 702.036
1029.05, 703.851
1036.5, 704.995
1049.44, 705.85
1054.52, 706.275
1060.93, 706.645
1067.29, 706.708
1069.81, 706.712
1084.54, 705.85
1094.28, 705.366
1105.88, 703.851
1109.29, 703.506
1114.6, 702.815
1116.78, 702.531
1119.83, 701.979
1120.42, 701.853
1128.56, 700.313
1130.66, 699.853
1136.57, 698.657
1140.32, 697.853
1147.12, 696.481
1150.07, 695.853
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Material Boundary

1152.31, 695.44
1158.71, 693.855
1164.44, 692.366
1180.86, 692.008
1199.19, 691.85
1219.92, 691.671
1247.58, 691.38
1274.37, 691.85
1354.83, 693.26
1380.25, 692.742
1449.64, 691.85
1461.71, 691.85
1495.01, 691.85
1500.47, 691.85
1516.31, 691.127
1637.27, 689.85
1692.85, 689.85
1719.06, 688.987
1781.17, 688.246
1807.13, 687.85
1816.05, 687.85
1826.74, 687.85
1846.44, 687.02
1850.04, 685.858
1854.98, 684.136
1855.83, 683.85
1856.55, 683.85
1858.87, 683.85
1862.03, 683.85
1866.66, 685.364
1867.48, 685.63
1868.16, 685.858
1868.45, 685.959
1874.49, 687.85
1874.5, 687.85
1875.84, 688.298
1880.52, 689.85
1880.56, 689.85
1881.9, 690.297
1886.58, 691.858
1891.28, 693.421
1892.59, 693.858
1893.82, 694.286
1893.87, 694.286
1898.59, 695.858
1899.82, 696.284
1899.86, 696.284
1904.59, 697.858
1905.81, 698.283
1905.86, 698.283
1910.59, 699.858
1911.81, 700.281
1911.86, 700.281
1916.59, 701.858
1917.8, 702.279
1917.85, 702.279
1922.59, 703.858
1923.8, 704.278
1923.85, 704.278
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1928.59, 705.858
1929.79, 706.276
1929.84, 706.276
1934.59, 707.858
1935.79, 708.275
1935.84, 708.275
1940.59, 709.858
1941.79, 710.273
1941.84, 710.273
1946.59, 711.858
1947.78, 712.272
1947.83, 712.272
1952.59, 713.858
1953.78, 714.27
1953.83, 714.27
1958.59, 715.858
1959.78, 716.269
1959.82, 716.269
1964.59, 717.858
1965.78, 718.267
1965.82, 718.267
1970.59, 719.858
1971.78, 720.266
1971.81, 720.266
1976.59, 721.858
1977.78, 722.264
1977.81, 722.264
1982.59, 723.858
1987.36, 725.447
1988.54, 725.85
1988.57, 725.85
1993.36, 727.448
1994.54, 727.85
1994.57, 727.85
1995.77, 728.26
1995.8, 728.26
2000.59, 729.858
2001.77, 730.258
2001.79, 730.258
2006.59, 731.858
2007.76, 732.256
2007.79, 732.256
2012.59, 733.858
2013.76, 734.255
2013.79, 734.255
2018.59, 735.858
2019.75, 736.253
2019.78, 736.253
2024.59, 737.858
2025.75, 738.252
2025.78, 738.252
2030.6, 739.858
2031.77, 740.258
2036.57, 741.858
2041.91, 743.585
2059.95, 737.591
2072.84, 733.29
2127.43, 715.114
2173.33, 699.858
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2195, 692.649
2195.09, 692.619
2195.24, 692.621
2195.59, 692.628
2366.91, 695.626
2388.56, 695.255
2447.68, 694.242
2475.12, 693.771
2503.22, 693.285
2521.93, 692.962
2580.02, 693.969
2600.94, 694.332
2620.04, 694.663
2676.93, 695.65
2698.12, 695.283
2754.86, 694.302
2812.83, 693.299
2824.98, 693.089
2831.93, 692.969
2851.01, 693.299
2908.98, 694.305
2965.96, 695.293
2986.93, 695.657
3007.83, 695.295
3064.91, 694.308
3122.94, 693.304
3141.93, 692.975
3160.86, 693.304
3218.93, 694.311
3276.17, 695.303
3296.93, 695.663
3317.62, 695.306
3374.97, 694.314
3433.1, 693.308
3451.93, 692.982
3470.71, 693.308
3501.92, 693.849
3529.72, 694.395
3555.9, 694.909
3593.09, 695.644
3608.3, 695.945
3613.84, 696.054
3660.7, 695.468
3690.86, 695.09
3711.25, 694.834
3731.91, 694.546
3737.39, 694.474
3756.25, 694.228
3778.84, 693.933
3829.53, 694.929
3847.89, 695.29
3856.62, 695.444
3876.56, 695.797
3891.57, 696.062
3937.75, 696.878
3943.28, 696.784
3967.86, 696.365
4028.78, 695.324
4075.88, 694.519
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4092.79, 694.23
4147.28, 695.186
4168.47, 695.558
4213.74, 696.352
4287.8, 721.022
4347.26, 740.829
4354.15, 743.122
4363.81, 742.905
4368.61, 742.832
440.602, 740.289
443.602, 740.289
447.47, 739
450.033, 738.146
453.47, 737
454.639, 736.61
456.913, 735.853
459.474, 735
462.023, 734.151
465.481, 733
465.482, 733
470.568, 731.307
477.496, 729
480.031, 728.156
483.505, 727
486.035, 726.158
489.513, 725
493.701, 723.607
495.524, 723
499.16, 721.79
507.535, 719
509.344, 718.398
513.543, 717
515.347, 716.4
519.551, 715
521.35, 714.401
525.559, 713
529.162, 711.807
537.749, 709
539.827, 708.301
543.591, 707
545.694, 706.3
549.599, 705
551.706, 704.298
555.606, 703
560.534, 701.359
567.615, 699
570.071, 698.182
573.623, 697
577.692, 695.645
579.631, 695
583.706, 693.643
583.706, 693.643
585.639, 693
594.551, 690.033
597.655, 689
599.571, 688.362
603.662, 687
608.129, 685.513
609.67, 685
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618.233, 685
628.127, 685.241
628.175, 685.242
700.514, 687
768.454, 688.654
835.534, 687
874.622, 687
885.02, 687
885.837, 687
914.501, 685.056
914.512, 685.056
916.783, 685
918.713, 684.952
920.67, 685
922.861, 685.058
931.35, 685.433
933.943, 685.923
944.266, 687
947.065, 687.849
951.886, 689
965.137, 692.608
966.644, 693
967.06, 693.116
971.617, 694.286
974.456, 694.923
974.842, 695
982.543, 696.691
984.141, 697
990.827, 698.433
993.853, 699
1011.96, 702.672
1013.62, 703
1014.48, 703.184
1029.03, 705
1036.48, 706.144
1049.43, 707
1054.51, 707.425
1060.93, 707.795
1067.29, 707.858
1069.81, 707.862
1084.55, 707
1094.3, 706.515
1105.9, 705
1109.31, 704.655
1114.62, 703.964
1116.8, 703.68
1119.86, 703.126
1120.45, 703
1128.59, 701.46
1130.69, 701
1136.6, 699.804
1140.35, 699
1147.15, 697.628
1150.1, 697
1152.34, 696.587
1158.74, 695
1164.46, 693.516
1180.87, 693.158
1199.19, 693

37/65

Tuesday, January 26, 2021A-A_final_north_LT



1219.93, 692.821
1247.58, 692.53
1274.37, 693
1354.83, 694.411
1380.25, 693.892
1449.64, 693
1461.71, 693
1495.01, 693
1500.48, 693
1516.31, 692.277
1637.28, 691
1692.86, 691
1719.06, 690.137
1781.17, 689.396
1807.13, 689
1816.05, 689
1826.74, 689
1846.47, 688.169
1868.81, 687.228
1874.47, 689
1874.47, 689
1875.79, 689.44
1880.49, 691
1880.54, 691
1881.86, 691.439
1886.54, 693
1891.23, 694.563
1892.54, 695
1893.8, 695.436
1893.84, 695.436
1898.54, 697
1899.79, 697.434
1899.84, 697.434
1904.54, 699
1905.79, 699.433
1905.84, 699.433
1910.54, 701
1911.78, 701.431
1911.83, 701.431
1916.54, 703
1917.78, 703.43
1917.83, 703.429
1922.54, 705
1923.77, 705.428
1923.82, 705.428
1928.54, 707
1929.77, 707.426
1929.82, 707.426
1934.54, 709
1935.76, 709.425
1935.82, 709.425
1940.54, 711
1941.76, 711.423
1941.81, 711.423
1946.54, 713
1947.76, 713.422
1947.81, 713.422
1952.54, 715
1953.76, 715.42
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1953.8, 715.42
1958.54, 717
1959.76, 717.419
1959.8, 717.419
1964.54, 719
1965.76, 719.417
1965.79, 719.417
1970.54, 721
1971.76, 721.416
1971.79, 721.416
1976.54, 723
1977.76, 723.414
1977.79, 723.414
1982.54, 725
1987.31, 726.589
1988.52, 727
1988.54, 727
1993.32, 728.59
1994.52, 729
1994.54, 729
1995.75, 729.41
1995.77, 729.41
2000.55, 731
2001.74, 731.408
2001.77, 731.408
2006.55, 733
2007.74, 733.406
2007.77, 733.406
2012.55, 735
2013.73, 735.405
2013.76, 735.405
2018.55, 737
2019.73, 737.403
2019.76, 737.403
2024.55, 739
2025.72, 739.402
2025.75, 739.402
2030.55, 741
2031.73, 741.4
2036.53, 743
2041.91, 744.8
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Material Boundary

1457.67, 891
1495.01, 891
1616.33, 891
1858.87, 891
2127.47, 891
2141.81, 891
2181.65, 891
2195.59, 891
2234.57, 891
2475.13, 891
2486.56, 891
2956.54, 891
3093.33, 890.755
3324.02, 890.343
3501.89, 889.208
3555.79, 889
3608.11, 887.004
3660.51, 885.004
3710.91, 883.01
3711.85, 882.919
3731.43, 881.023
3735.61, 880.625
3741.94, 880.022
3742.25, 879.993
3742.58, 879.961
3752.81, 878.988
3762.96, 878.022
3773.92, 876.98
3783.98, 876.022
3795.35, 874.94
3804.99, 874.022
3816.83, 872.896
3826.02, 872.022
3838.05, 870.897
3847.04, 870.057
3861.26, 866.502
3886.68, 860.149
3906.63, 855.161
3926.68, 850.149
3942.07, 846.303
4033.69, 823.397
4146.07, 795.303
4306.68, 755.149
4332.29, 748.731
4346, 745.303
4352.73, 743.621
4354.12, 743.273
426.87, 740.119
442.157, 743.94
449.793, 745.849
450.157, 745.94
450.483, 746.022
454.153, 746.94
458.147, 747.94
461.473, 748.773
466.139, 749.94
473.455, 751.767
474.149, 751.941
474.848, 752.114
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482.148, 753.94
486.653, 755.067
490.114, 755.94
493.637, 756.814
498.139, 757.94
501.644, 758.823
506.113, 759.94
513.419, 761.762
514.14, 761.94
514.848, 762.119
522.12, 763.94
525.743, 764.846
530.121, 765.94
538.115, 767.936
538.372, 768
538.376, 768
546.137, 769.94
553.397, 771.755
554.133, 771.94
554.87, 772.124
562.119, 773.94
566.015, 774.914
570.12, 775.94
574.042, 776.921
578.12, 777.94
582.069, 778.927
586.121, 779.94
593.377, 781.753
594.14, 781.941
594.889, 782.13
602.147, 783.941
606.193, 784.952
610.147, 785.94
614.23, 786.961
618.147, 787.94
622.259, 788.971
626.137, 789.94
633.346, 791.743
634.137, 791.94
634.937, 792.14
642.137, 793.94
645.894, 794.88
650.148, 795.941
654.413, 797.007
658.147, 797.94
662.44, 799.016
666.137, 799.94
673.312, 801.732
674.148, 801.941
674.99, 802.151
674.997, 802.153
682.148, 803.94
685.634, 804.812
690.148, 805.94
693.601, 806.804
698.148, 807.94
702.721, 809.084
706.148, 809.94
713.263, 811.719
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713.271, 811.721
714.148, 811.94
715.036, 812.162
715.044, 812.164
722.148, 813.94
726.812, 815.109
730.137, 815.94
734.845, 817.117
738.137, 817.94
742.878, 819.125
746.137, 819.94
753.204, 821.707
753.211, 821.709
754.137, 821.94
755.071, 822.174
755.079, 822.176
762.137, 823.94
766.923, 825.137
770.137, 825.94
777.722, 827.837
777.725, 827.837
778.137, 827.94
778.797, 828.105
786.137, 829.94
793.153, 831.694
793.161, 831.696
794.137, 831.94
795.126, 832.187
802.137, 833.94
808.474, 835.525
810.137, 835.94
811.847, 836.368
818.137, 837.94
819.879, 838.376
826.137, 839.94
833.077, 841.675
834.137, 841.94
835.239, 842.216
842.137, 843.94
849.204, 845.707
850.137, 845.94
851.109, 846.183
858.137, 847.94
859.153, 848.194
866.137, 849.94
867.198, 850.205
874.137, 851.94
881.031, 853.664
882.137, 853.94
883.293, 854.229
884.182, 854.452
890.137, 855.94
895.898, 857.381
898.137, 857.94
904.884, 859.627
906.137, 859.94
912.782, 861.602
914.137, 861.94
915.557, 862.295
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922.137, 863.94
923.565, 864.297
930.137, 865.94
936.197, 867.455
938.137, 867.94
944.598, 869.556
945.218, 869.71
945.978, 869.9
946.137, 869.94
948.322, 870.486
949.797, 870.855
950.928, 871.138
951.605, 871.307
954.137, 871.94
958.68, 873.076
960.273, 873.474
962.137, 873.94
964.95, 874.643
970.137, 875.94
973.979, 876.901
978.137, 877.94
982.81, 879.109
986.137, 879.94
987.237, 880.215
989.094, 880.68
989.211, 880.709
990.456, 881.02
994.137, 881.94
999.063, 883.172
999.18, 883.201
1001.04, 883.665
1002.14, 883.94
1002.26, 883.971
1002.58, 884.05
1002.6, 884.057
1002.97, 884.148
1010.14, 885.94
1016.36, 887.497
1018.14, 887.94
1024.43, 889.513
1026.14, 889.94
1031.96, 891.396
1031.97, 891.399
1034.14, 891.94
1036.46, 892.522
1036.48, 892.525
1042.14, 893.94
1043.71, 894.333
1050.14, 895.94
1051.64, 896.316
1058.14, 897.94
1064.77, 899.599
1066.14, 899.94
1071.47, 901.274
1071.49, 901.277
1074.14, 901.94
1077.03, 902.663
1077.04, 902.666
1082.14, 903.94
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1088.99, 905.655
1090.14, 905.94
1097.07, 907.674
1098.14, 907.94
1105.15, 909.693
1106.14, 909.94
1110.74, 911.092
1110.76, 911.095
1114.28, 911.976
1131.82, 913.729
1134.42, 913.99
1142.14, 914.761
1154.42, 915.99
1162.14, 916.761
1174.42, 917.99
1192.55, 919.803
1194.42, 919.99
1197.67, 920.315
1201.24, 920.626
1212.17, 921.569
1219.87, 922
1223.74, 922
1239.2, 922
1244.03, 922
1247.67, 922
1263.85, 920.661
1271.47, 919.993
1275.9, 919.64
1278.62, 919.472
1298.9, 917.994
1308.25, 917.25
1313.96, 916.898
1326.36, 915.994
1340.59, 914.861
1349.3, 914.323
1353.81, 913.994
1372.94, 912.471
1380.52, 911.987
1386.1, 910.794
1389.4, 909.977
1389.4, 909.977
1389.54, 909.941
1389.58, 909.932
1397.61, 907.941
1397.74, 907.91
1405.68, 905.941
1405.89, 905.889
1413.75, 903.941
1414.75, 903.696
1414.75, 903.695
1421.83, 901.941
1428.43, 900.306
1428.43, 900.305
1429.9, 899.941
1430.35, 899.828
1437.97, 897.941
1438.5, 897.809
1446.04, 895.941
1446.65, 895.791
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1454.11, 893.941
1456.13, 893.442
1456.13, 893.441
1457.91, 893
1495.01, 893
1616.33, 893
1858.87, 893
2127.47, 893
2141.81, 893
2181.65, 893
2195.59, 893
2234.57, 893
2475.13, 893
2486.56, 893
2956.54, 893
3093.33, 892.755
3324.03, 892.343
3501.9, 891.208
3555.83, 891
3608.19, 889.002
3660.59, 887.002
3711.05, 885.006
3712.04, 884.91
3731.62, 883.014
3735.8, 882.616
3742.13, 882.013
3742.44, 881.984
3742.77, 881.952
3753, 880.979
3763.15, 880.013
3774.11, 878.971
3784.17, 878.013
3795.54, 876.931
3805.18, 876.013
3817.02, 874.887
3826.2, 874.013
3838.24, 872.889
3847.38, 872.034
3861.75, 868.443
3887.16, 862.09
3907.12, 857.102
3927.17, 852.09
3942.55, 848.243
4034.18, 825.338
4146.55, 797.243
4307.17, 757.09
4332.78, 750.671
4346.49, 747.243
4353.22, 745.561
4353.3, 745.541
4360.73, 743.124
426.201, 740.106
442.121, 744.086
449.756, 745.995
450.121, 746.086
450.446, 746.167
454.117, 747.086
458.111, 748.086
461.436, 748.919
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466.102, 750.086
473.419, 751.912
474.113, 752.086
474.811, 752.26
482.112, 754.086
486.617, 755.213
490.077, 756.086
493.601, 756.959
498.102, 758.085
501.607, 758.968
506.077, 760.086
513.383, 761.907
514.104, 762.086
514.812, 762.264
522.084, 764.086
525.707, 764.991
530.085, 766.086
538.079, 768.081
538.353, 768.15
538.357, 768.15
546.101, 770.086
553.36, 771.901
554.096, 772.086
554.833, 772.27
562.083, 774.086
565.979, 775.06
570.084, 776.086
574.006, 777.066
578.084, 778.086
582.033, 779.073
586.085, 780.086
593.341, 781.898
594.104, 782.086
594.853, 782.275
602.111, 784.086
606.157, 785.097
610.11, 786.086
614.194, 787.107
618.11, 788.086
622.223, 789.116
626.101, 790.086
633.31, 791.888
634.101, 792.086
634.901, 792.286
642.101, 794.086
645.858, 795.025
650.112, 796.086
654.377, 797.152
658.111, 798.086
662.404, 799.162
666.101, 800.086
673.276, 801.878
674.112, 802.086
674.953, 802.296
674.961, 802.298
682.111, 804.086
685.598, 804.957
690.111, 806.086
693.564, 806.949
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698.111, 808.086
702.685, 809.229
706.111, 810.086
713.227, 811.865
713.234, 811.867
714.111, 812.086
714.999, 812.308
715.007, 812.31
722.112, 814.086
726.775, 815.254
730.101, 816.086
734.809, 817.263
738.101, 818.086
742.842, 819.271
746.101, 820.086
753.167, 821.852
753.175, 821.854
754.101, 822.086
755.035, 822.319
755.043, 822.321
762.101, 824.086
766.886, 825.282
770.101, 826.086
777.704, 827.987
777.707, 827.987
778.101, 828.086
778.761, 828.251
786.101, 830.086
793.117, 831.84
793.125, 831.842
794.101, 832.086
795.089, 832.333
802.101, 834.086
808.438, 835.67
810.101, 836.086
811.81, 836.513
818.101, 838.086
819.843, 838.521
826.101, 840.086
833.041, 841.821
834.101, 842.086
835.202, 842.361
842.101, 844.086
849.167, 845.852
850.101, 846.086
851.073, 846.329
858.101, 848.086
859.116, 848.34
866.101, 850.086
867.161, 850.351
874.101, 852.086
880.995, 853.809
882.101, 854.086
883.256, 854.375
884.146, 854.597
890.101, 856.086
895.862, 857.526
898.101, 858.086
904.848, 859.773
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906.101, 860.086
912.746, 861.747
914.101, 862.086
915.521, 862.441
922.101, 864.086
923.528, 864.443
930.101, 866.086
936.16, 867.601
938.101, 868.086
944.562, 869.701
945.181, 869.856
945.941, 870.046
946.101, 870.086
948.285, 870.632
949.761, 871.001
950.891, 871.283
951.569, 871.453
954.101, 872.086
958.644, 873.222
960.237, 873.62
962.101, 874.086
964.913, 874.789
970.101, 876.086
973.942, 877.046
978.101, 878.086
982.774, 879.254
986.101, 880.086
987.201, 880.361
989.058, 880.825
989.174, 880.854
990.419, 881.165
994.101, 882.086
999.027, 883.317
999.144, 883.347
1001, 883.811
1002.1, 884.086
1002.22, 884.117
1002.54, 884.195
1002.57, 884.202
1002.93, 884.294
1010.1, 886.086
1016.33, 887.642
1018.1, 888.086
1024.39, 889.659
1026.1, 890.086
1031.92, 891.541
1031.94, 891.544
1034.1, 892.086
1036.43, 892.667
1036.44, 892.671
1042.1, 894.086
1043.67, 894.478
1050.1, 896.086
1051.6, 896.461
1058.1, 898.086
1064.74, 899.745
1066.1, 900.086
1071.43, 901.419
1071.45, 901.423
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1074.1, 902.086
1076.99, 902.808
1077.01, 902.812
1082.1, 904.086
1088.96, 905.8
1090.1, 906.086
1097.03, 907.819
1098.1, 908.086
1105.11, 909.839
1106.1, 910.086
1110.71, 911.237
1110.72, 911.241
1114.25, 912.124
1131.8, 913.879
1134.41, 914.139
1142.12, 914.911
1154.41, 916.139
1162.12, 916.911
1174.41, 918.139
1192.53, 919.952
1194.41, 920.139
1197.66, 920.465
1201.22, 920.776
1212.16, 921.718
1219.87, 922.15
1223.74, 922.15
1239.2, 922.15
1244.03, 922.15
1247.67, 922.15
1263.87, 920.811
1271.48, 920.143
1275.91, 919.79
1278.63, 919.622
1298.92, 918.144
1308.26, 917.4
1313.97, 917.047
1326.37, 916.144
1340.6, 915.011
1349.31, 914.473
1353.82, 914.144
1372.95, 912.621
1380.54, 912.136
1386.13, 910.94
1389.43, 910.122
1389.43, 910.122
1389.57, 910.087
1389.61, 910.077
1397.65, 908.087
1397.77, 908.056
1405.72, 906.087
1405.93, 906.034
1413.79, 904.087
1414.78, 903.841
1414.79, 903.84
1421.86, 902.087
1428.46, 900.451
1428.47, 900.45
1429.93, 900.087
1430.39, 899.974

49/65

Tuesday, January 26, 2021A-A_final_north_LT



1438.01, 898.087
1438.54, 897.955
1446.08, 896.087
1446.69, 895.936
1454.15, 894.087
1456.17, 893.588
1456.17, 893.587
1457.93, 893.15
1495.01, 893.15
1616.33, 893.15
1858.87, 893.15
2127.47, 893.15
2141.81, 893.15
2181.65, 893.15
2195.59, 893.15
2234.57, 893.15
2475.13, 893.15
2486.56, 893.15
2956.54, 893.15
3093.33, 892.905
3324.03, 892.493
3501.9, 891.358
3555.84, 891.15
3608.19, 889.152
3660.59, 887.152
3711.06, 885.155
3712.05, 885.059
3731.64, 883.163
3735.81, 882.765
3742.15, 882.163
3742.45, 882.134
3742.79, 882.102
3753.01, 881.129
3763.16, 880.163
3774.12, 879.12
3784.18, 878.163
3795.56, 877.08
3805.2, 876.163
3817.03, 875.037
3826.22, 874.163
3838.25, 873.038
3847.41, 872.183
3861.79, 868.588
3887.2, 862.235
3907.15, 857.247
3927.2, 852.235
3942.59, 848.389
4034.21, 825.483
4146.59, 797.389
4307.21, 757.235
4332.82, 750.816
4346.52, 747.389
4353.25, 745.706
4353.34, 745.686
4361.26, 743.112
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4486.94, 732
4491.68, 731.051
4496.94, 730
4498.1, 729.768
4499.44, 729.5
4500.79, 729.23
4501.94, 729
4504.67, 728.454
4506.94, 728

Scenario-based Entities

Type Coordinates (x,y) Static
-9e-16, 723.896
0.809461, 723.908
1.15168, 723.913
1.45658, 723.917
1.93345, 723.924
4.30816, 723.96
12.6281, 724.084
24.2881, 724.257
113.381, 725.584
150.125, 726.131
251.754, 727.644
262.684, 727.807
264.857, 727.839
267.412, 727.877
267.74, 727.882
267.83, 727.883
268.093, 727.885
268.368, 727.882
269.061, 727.877
272.624, 727.847
281.529, 727.773
284.508, 727.748
284.959, 727.743
286.557, 727.708
289.734, 727.637
295.936, 727.498
301.316, 727.378
309.904, 727.186
313.768, 727.1
314.73, 727
317.794, 727
322.428, 727
327.892, 727
334.438, 727
352.838, 735.003
356.385, 735.013
366.425, 735.2
372.719, 735.318
379.181, 735.415
391.383, 735.573
399.078, 735.005
407.323, 734.789
412.029, 734.347
439.628, 735.289
488.131, 719.138
522.779, 707.602

Wadsworth Till

Assigned to:
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608.698, 679
618.307, 679
629.067, 679.262
642.777, 679.595
647.559, 679.711
660.405, 680.023
675.999, 680.402
689.108, 680.721
700.659, 681.002
711.292, 681.261
721.531, 681.51
724.458, 681.581
731.21, 681.745
742.989, 682.032
746.542, 682.118
760.228, 682.452
768.453, 682.652
775.361, 682.481
785.608, 682.229
792.858, 682.05
834.445, 681.025
836.108, 681
839.229, 681
842.442, 681
846.403, 681
851.249, 681
853.768, 681
858.565, 681
861.768, 681
864.838, 681
868.722, 681
876.123, 681
879.684, 681
882.824, 681
885.634, 681
888.824, 680.784
905.654, 679.642
913.684, 679.098
914.27, 679.058
916.598, 679.003
918.712, 678.951
920.654, 678.998
921.208, 679.012
921.899, 679.03
923.072, 679.061
924.878, 679.141
925.393, 679.164
926.99, 679.234
928.274, 679.291
929.213, 679.332
930.561, 679.392
932.042, 679.457
934.813, 679.981
940.841, 680.61
945.459, 681.092
948.634, 682.055
953.372, 683.186
964.682, 686.266
968.611, 687.32
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Water Table

970.51, 687.807
973.537, 688.568
983.137, 690.678
992.201, 692.586
995.001, 693.111
1005.88, 695.316
1015.48, 697.262
1026.16, 698.595
1029.95, 699.071
1037.13, 700.174
1049.53, 700.993
1053.89, 701.352
1060.67, 701.77
1068.84, 701.86
1069.64, 701.862
1072.74, 701.68
1077.4, 701.408
1085.39, 700.951
1093.76, 700.535
1103.93, 699.206
1105.21, 699.039
1108.51, 698.705
1108.62, 698.694
1115.88, 697.749
1119.27, 697.117
1126.35, 695.778
1134.85, 694.035
1143.12, 692.32
1144.75, 691.993
1145.42, 691.857
1146.43, 691.649
1147.98, 691.316
1148.3, 691.248
1149.18, 691.068
1151.08, 690.719
1156.36, 689.409
1157.27, 689.184
1163.63, 687.532
1180.77, 687.159
1199.14, 687
1219.87, 686.821
1247.6, 686.53
1274.47, 687.001
1354.82, 688.409
1380.15, 687.893
1449.6, 687
1461.71, 687
1495.01, 687
1500.34, 687
1516.14, 686.278
1637.24, 685
1692.76, 685
1718.93, 684.138
1781.09, 683.397
1807.08, 683
1816.05, 683
1826.62, 683
1845.4, 682.209
1854.88, 679

53/65

Tuesday, January 26, 2021A-A_final_north_LT



1862.97, 679
1893.13, 688.871
1989.22, 720.9
2041.9, 738.472
2194.18, 687.752
2229.99, 688.38
2366.91, 690.776
2388.53, 690.405
2447.68, 689.392
2475.13, 688.921
2503.25, 688.435
2521.93, 688.112
2580.04, 689.12
2600.94, 689.482
2620.01, 689.813
2676.93, 690.8
2698.09, 690.434
2754.87, 689.452
2812.87, 688.448
2824.98, 688.239
2831.93, 688.119
2850.97, 688.449
2908.97, 689.455
2965.99, 690.443
2986.93, 690.807
3007.8, 690.446
3064.92, 689.458
3122.98, 688.453
3141.93, 688.125
3160.82, 688.453
3218.92, 689.461
3276.19, 690.454
3296.93, 690.814
3317.6, 690.456
3374.97, 689.464
3433.13, 688.457
3451.93, 688.132
3470.67, 688.457
3501.92, 688.999
3529.71, 689.545
3555.9, 690.059
3593.11, 690.795
3608.3, 691.095
3613.84, 691.204
3660.7, 690.618
3690.85, 690.24
3711.25, 689.984
3731.91, 689.696
3737.4, 689.624
3756.29, 689.378
3778.84, 689.083
3829.56, 690.08
3847.89, 690.44
3856.6, 690.594
3876.52, 690.946
3891.68, 691.214
3937.75, 692.028
3943.28, 691.934
3967.79, 691.516
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4028.7, 690.475
4075.88, 689.669
4092.79, 689.38
4147.28, 690.336
4166.21, 690.668
4214.57, 691.517
4293.87, 717.935
4347.22, 735.704
4355, 738.297
4369.59, 738.142
4375.46, 736.173
4379.34, 734.899
4386.69, 734.881
4390.98, 734.901
4397.07, 736.947
4400, 737.917
4410.58, 738.104
4428.73, 738.546
4441.57, 741.074
4791.53, 741.074
4796.96, 737.054
5009.05, 737.054

-9e-16, 723.896
0.809461, 723.908
1.15168, 723.913
1.45658, 723.917
1.93345, 723.924
4.30816, 723.96
12.6281, 724.084
24.2881, 724.257
113.381, 725.584
150.125, 726.131
251.754, 727.644
262.684, 727.807
264.857, 727.839
267.412, 727.877
267.74, 727.882
267.83, 727.883
268.093, 727.885
268.368, 727.882
269.061, 727.877
272.624, 727.847
281.529, 727.773
284.508, 727.748
284.959, 727.743
286.557, 727.708
289.734, 727.637
295.936, 727.498
301.316, 727.378
309.904, 727.186
313.768, 727.1
314.73, 727
317.794, 727
322.428, 727
327.892, 727
334.438, 727
352.838, 735.003
356.385, 735.013
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366.425, 735.2
372.719, 735.318
379.181, 735.415
391.383, 735.573
399.078, 735.005
407.323, 734.789
412.029, 734.347
439.628, 735.289
488.131, 719.138
522.779, 707.602
608.698, 679
618.307, 679
629.067, 679.262
642.777, 679.595
647.559, 679.711
660.405, 680.023
675.999, 680.402
689.108, 680.721
700.659, 681.002
711.292, 681.261
721.531, 681.51
724.458, 681.581
731.21, 681.745
742.989, 682.032
746.542, 682.118
760.228, 682.452
768.453, 682.652
775.361, 682.481
785.608, 682.229
792.858, 682.05
834.445, 681.025
836.108, 681
839.229, 681
842.442, 681
846.403, 681
851.249, 681
853.768, 681
858.565, 681
861.768, 681
864.838, 681
868.722, 681
876.123, 681
879.684, 681
882.824, 681
885.634, 681
888.824, 680.784
905.654, 679.642
913.684, 679.098
914.27, 679.058
916.598, 679.003
918.712, 678.951
920.654, 678.998
921.208, 679.012
921.899, 679.03
923.072, 679.061
924.878, 679.141
925.393, 679.164
926.99, 679.234
928.274, 679.291
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Drawdown Line

929.213, 679.332
930.561, 679.392
932.042, 679.457
934.813, 679.981
940.841, 680.61
945.459, 681.092
948.634, 682.055
953.372, 683.186
964.682, 686.266
968.611, 687.32
970.51, 687.807
973.537, 688.568
983.137, 690.678
992.201, 692.586
995.001, 693.111
1005.88, 695.316
1015.48, 697.262
1026.16, 698.595
1029.95, 699.071
1037.13, 700.174
1049.53, 700.993
1053.89, 701.352
1060.67, 701.77
1068.84, 701.86
1069.64, 701.862
1072.74, 701.68
1077.4, 701.408
1085.39, 700.951
1093.76, 700.535
1103.93, 699.206
1105.21, 699.039
1108.51, 698.705
1108.62, 698.694
1115.88, 697.749
1119.27, 697.117
1126.35, 695.778
1134.85, 694.035
1143.12, 692.32
1144.75, 691.993
1145.42, 691.857
1146.43, 691.649
1147.98, 691.316
1148.3, 691.248
1149.18, 691.068
1151.08, 690.719
1156.36, 689.409
1157.27, 689.184
1163.63, 687.532
1180.77, 687.159
1199.14, 687
1219.87, 686.821
1247.6, 686.53
1274.47, 687.001
1354.82, 688.409
1380.15, 687.893
1449.6, 687
1461.71, 687
1495.01, 687
1500.34, 687
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Drawdown Line
1516.14, 686.278
1637.24, 685
1692.76, 685
1718.93, 684.138
1781.09, 683.397
1807.08, 683
1816.05, 683
1826.62, 683
1845.4, 682.209
1854.88, 679
1862.97, 679
1893.13, 688.871
1989.22, 720.9
2041.9, 738.472
2194.18, 687.752
2229.99, 688.38
2366.91, 690.776
2388.53, 690.405
2447.68, 689.392
2475.13, 688.921
2503.25, 688.435
2521.93, 688.112
2580.04, 689.12
2600.94, 689.482
2620.01, 689.813
2676.93, 690.8
2698.09, 690.434
2754.87, 689.452
2812.87, 688.448
2824.98, 688.239
2831.93, 688.119
2850.97, 688.449
2908.97, 689.455
2965.99, 690.443
2986.93, 690.807
3007.8, 690.446
3064.92, 689.458
3122.98, 688.453
3141.93, 688.125
3160.82, 688.453
3218.92, 689.461
3276.19, 690.454
3296.93, 690.814
3317.6, 690.456
3374.97, 689.464
3433.13, 688.457
3451.93, 688.132
3470.67, 688.457
3501.92, 688.999
3529.71, 689.545
3555.9, 690.059
3593.11, 690.795
3608.3, 691.095
3613.84, 691.204
3660.7, 690.618
3690.85, 690.24
3711.25, 689.984
3731.91, 689.696
3737.4, 689.624
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3756.29, 689.378
3778.84, 689.083
3829.56, 690.08
3847.89, 690.44
3856.6, 690.594
3876.52, 690.946
3891.68, 691.214
3937.75, 692.028
3943.28, 691.934
3967.79, 691.516
4028.7, 690.475
4075.88, 689.669
4092.79, 689.38
4147.28, 690.336
4166.21, 690.668
4214.57, 691.517
4293.87, 717.935
4347.22, 735.704
4355, 738.297
4369.59, 738.142
4375.46, 736.173
4379.34, 734.899
4386.69, 734.881
4390.98, 734.901
4397.07, 736.947
4400, 737.917
4410.58, 738.104
4428.73, 738.546
4430.97, 738.097
4441.29, 736.032
4446.59, 734.97
4455.94, 733.097
4460.99, 732.09
4463.46, 731.597
4465.14, 731.261
4465.96, 731.097
4472.68, 729.754
4475.95, 729.1
4478.43, 728.588
4481.38, 728
4481.45, 728
4483.36, 727.618
4485.96, 727.097
4490.7, 726.149
4495.96, 725.097
4497.12, 724.865
4498.46, 724.597
4499.81, 724.327
4500.96, 724.097
4503.69, 723.551
4505.51, 723.187
4506.46, 722.809
4508.48, 722
4513.9, 722
4516.95, 722
4519.28, 721.534
4521.95, 721
4656.84, 721
4685.73, 721
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4711.04, 721
4713.3, 721.452
4716.04, 722
4718.38, 722
4724.51, 722
4726.29, 722.711
4727.48, 723.187
4728.79, 723.45
4732.03, 724.097
4732.91, 724.274
4734.53, 724.597
4735.41, 724.773
4737.03, 725.097
4740.55, 725.801
4747.03, 727.097
4748.79, 727.448
4752.03, 728.097
4753.78, 728.448
4757.03, 729.097
4760.53, 729.797
4763.5, 730.39
4767.03, 731.097
4767.91, 731.272
4769.54, 731.598
4771.42, 731.978
4774.43, 732.582
4776.5, 733
4776.53, 733
4784.64, 734.61
4786.11, 734.902
4786.67, 735.014
4787.93, 735.263
4795.37, 736.738
4795.62, 736.787
4796.96, 737.054
5009.05, 737.054
435.797, 740.289
443.602, 740.289
447.47, 739
450.033, 738.146
453.47, 737
454.639, 736.61
456.913, 735.853
459.474, 735
462.023, 734.151
465.481, 733
465.482, 733
470.568, 731.307
477.496, 729
480.031, 728.156
483.505, 727
486.035, 726.158
489.513, 725
493.701, 723.607
495.524, 723
499.16, 721.79
507.535, 719
509.344, 718.398
513.543, 717

Low Permeable 
Earth Liner

Bottom Liner 
Critical 
Interface - 
Base and 
Sideslopes

LCS Granular 
Drainage Layer

Assigned to:
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515.347, 716.4
519.551, 715
521.35, 714.401
525.559, 713
529.162, 711.807
537.749, 709
539.827, 708.301
543.591, 707
545.694, 706.3
549.599, 705
551.706, 704.298
555.606, 703
560.534, 701.359
567.615, 699
570.071, 698.182
573.623, 697
577.692, 695.645
579.631, 695
583.706, 693.643
583.706, 693.643
585.639, 693
594.551, 690.033
597.655, 689
599.571, 688.362
603.662, 687
608.129, 685.513
609.67, 685
618.233, 685
628.127, 685.241
628.175, 685.242
700.514, 687
768.454, 688.654
835.534, 687
874.622, 687
885.02, 687
885.837, 687
914.501, 685.056
914.512, 685.056
916.783, 685
918.713, 684.952
920.67, 685
922.861, 685.058
931.35, 685.433
933.943, 685.923
944.266, 687
947.065, 687.849
951.886, 689
965.137, 692.608
966.644, 693
967.06, 693.116
971.617, 694.286
974.456, 694.923
974.842, 695
982.543, 696.691
984.141, 697
990.827, 698.433
993.853, 699
1011.96, 702.672
1013.62, 703
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1014.48, 703.184
1029.03, 705
1036.48, 706.144
1049.43, 707
1054.51, 707.425
1060.93, 707.795
1067.29, 707.858
1069.81, 707.862
1084.55, 707
1094.3, 706.515
1105.9, 705
1109.31, 704.655
1114.62, 703.964
1116.8, 703.68
1119.86, 703.126
1120.45, 703
1128.59, 701.46
1130.69, 701
1136.6, 699.804
1140.35, 699
1147.15, 697.628
1150.1, 697
1152.34, 696.587
1158.74, 695
1164.46, 693.516
1180.87, 693.158
1199.19, 693
1219.93, 692.821
1247.58, 692.53
1274.37, 693
1354.83, 694.411
1380.25, 693.892
1449.64, 693
1461.71, 693
1495.01, 693
1500.48, 693
1516.31, 692.277
1637.28, 691
1692.86, 691
1719.06, 690.137
1781.17, 689.396
1807.13, 689
1816.05, 689
1826.74, 689
1846.47, 688.169
1846.65, 688.162
1850.41, 686.948
1855.35, 685.225
1856.02, 685
1856.55, 685
1858.87, 685
1861.85, 685
1868.81, 687.228
1874.47, 689
1874.47, 689
1875.79, 689.44
1880.49, 691
1880.54, 691
1881.86, 691.439
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Piezoline

1886.54, 693
1891.23, 694.563
1892.54, 695
1893.8, 695.436
1893.84, 695.436
1898.54, 697
1899.79, 697.434
1899.84, 697.434
1904.54, 699
1905.79, 699.433
1905.84, 699.433
1910.54, 701
1911.78, 701.431
1911.83, 701.431
1916.54, 703
1917.78, 703.43
1917.83, 703.429
1922.54, 705
1923.77, 705.428
1923.82, 705.428
1928.54, 707
1929.77, 707.426
1929.82, 707.426
1934.54, 709
1935.76, 709.425
1935.82, 709.425
1940.54, 711
1941.76, 711.423
1941.81, 711.423
1946.54, 713
1947.76, 713.422
1947.81, 713.422
1952.54, 715
1953.76, 715.42
1953.8, 715.42
1958.54, 717
1959.76, 717.419
1959.8, 717.419
1964.54, 719
1965.76, 719.417
1965.79, 719.417
1970.54, 721
1971.76, 721.416
1971.79, 721.416
1976.54, 723
1977.76, 723.414
1977.79, 723.414
1982.54, 725
1987.31, 726.589
1988.52, 727
1988.54, 727
1993.32, 728.59
1994.52, 729
1994.54, 729
1995.75, 729.41
1995.77, 729.41
2000.55, 731
2001.74, 731.408
2001.77, 731.408
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2006.55, 733
2007.74, 733.406
2007.77, 733.406
2012.55, 735
2013.73, 735.405
2013.76, 735.405
2018.55, 737
2019.73, 737.403
2019.76, 737.403
2024.55, 739
2025.72, 739.402
2025.75, 739.402
2030.55, 741
2031.73, 741.4
2036.53, 743
2041.91, 744.8
2060.85, 738.545
2075.51, 733.686
2122.09, 718.246
2127.47, 716.441
2149.16, 709.179
2175.38, 700.392
2176.55, 700
2195.21, 693.791
2195.27, 693.772
2195.49, 693.776
2195.5, 693.776
2195.59, 693.778
2208.3, 694
2235.83, 694.482
2276.51, 695.194
2295.76, 695.531
2313.04, 695.833
2322.59, 696
2366.91, 696.776
2387.58, 696.422
2475.13, 694.921
2521.93, 694.112
2580.01, 695.119
2599.02, 695.449
2655.66, 696.431
2676.93, 696.8
2698.12, 696.433
2756.78, 695.419
2775.37, 695.097
2824.98, 694.239
2831.93, 694.119
2870.81, 694.793
2896.34, 695.236
2908.97, 695.455
2965.96, 696.443
2986.93, 696.807
3005.86, 696.479
3026.7, 696.119
3084.07, 695.126
3141.93, 694.125
3160.86, 694.454
3218.92, 695.461
3276.16, 696.453
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3296.93, 696.814
3315.7, 696.489
3373.9, 695.482
3431.21, 694.491
3451.93, 694.132
3472.59, 694.49
3501.92, 694.999
3532.41, 695.598
3555.9, 696.059
3592.57, 696.784
3608.3, 697.095
3613.84, 697.204
3660.7, 696.618
3690.91, 696.239
3711.25, 695.984
3731.91, 695.696
3736.97, 695.63
3774.17, 695.144
3778.84, 695.083
3829.52, 696.079
3847.89, 696.44
3856.62, 696.594
3891.54, 697.211
3937.75, 698.028
3943.28, 697.934
3967.87, 697.514
4028.8, 696.473
4092.79, 695.38
4147.28, 696.336
4168.34, 696.706
4213.55, 697.499
4302.23, 727.041
4347.22, 741.988
4350.55, 743.096
4352.88, 743.177
4354.12, 743.273

Focus Search Window

4435.31, 725.666
4762.52, 725.666
4762.52, 752
4451.39, 739.111
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SLOPE STABILITY 
SECTION A-A’ – HORIZONTAL EXPANSION 

RAPID DRAWDOWN GLOBAL STABILITY 
ARMY CORPS OF ENGINEERS ANALYSIS

COMPLETE BUILDOUT LANDFORM 
CIRCULAR ANALYSIS 

(ROTATIONAL SLOPE FAILURE) 



1.8621.8621.8621.862

1

W (Final)

Method: Janbu corrected
Factor of Safety: 1.862
Center: 4168.264, 1230.247
Radius: 709.014
Left Slip Surface Endpoint: 3544.028, 894.046
Right Slip Surface Endpoint: 4666.697, 726.000

Zion Landfill Site 2 North Expansion: Section A-A' (North Side)
Rapid Drawdown / Army Corps of Engineers Analysis
Complete Buildout / Global Stability
Circular - Grid Search 
Seismic Conditions

  0.0461

RD 
PhiR 
(deg)

RD 
Cr 

(psf)

Rapid Drawdown (RD) 
Undrained Strength

Phi 
(deg)

Cohesion 
(psf)

Sat. Unit 
Weight (lbs/

ft3)

Unit 
Weight 

(lbs/ft3)
ColorMaterial Name

No34.30130.3121.5Final Cover Soils

No21.90130.3121.5Final Cover Critical Interface

No3007575Expansion Waste Fill

No3007575Existing Waste Fill

No300130126LCS Granular Drainage Layer

No14.945134.1128.2
Bottom Liner Critical 
Interface - Base and 

Sideslopes

No34.30134.1128.2Low Permeable Earth Liner

11.81465Yes14.31000137.8136.6Wadsworth Till

Safety Factor
0.000
0.250
0.500
0.750
1.000
1.250
1.500
1.750
2.000
2.250
2.500
2.750
3.000
3.250
3.500
3.750
4.000
4.250
4.500
4.750
5.000
5.250
5.500
5.750
6.000+

1
6

0
0

1
4

0
0

1
2

0
0

1
0

0
0

8
0

0
6

0
0

4
0

0
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Slide Analysis Information

A-A_final_north_LT

Project Summary
File Name: A-A_final_north_LT.slmd
Slide Modeler Version: 9.006
Compute Time: 00h:00m:54.451s
Project Title: SLIDE - An Interactive Slope Stability Program
Date Created: 1/30/2020, 11:59:15 AM

General Settings
Units of Measurement: Imperial Units
Time Units: days
Permeability Units: feet/second
Data Output: Standard
Failure Direction: Left to Right

Analysis Options
Slices Type: Vertical

Analysis Methods Used
Bishop simplified
GLE/Morgenstern-Price with interslice force function 
(Half Sine)
Janbu corrected
Spencer

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes
Create Interslice boundaries at intersections with water 
tables and piezos:

Yes

Initial trial value of FS: 1
Steffensen Iteration: Yes

Groundwater Analysis



Groundwater Method: Water Surfaces
Pore Fluid Unit Weight [lbs/ft3]: 62.4
Use negative pore pressure cutoff: Yes
Maximum negative pore pressure [psf]: 0
Advanced Groundwater Method: Rapid Drawdown
Rapid Drawdown Method: Army Corp. Eng. 2 Stage (1970)

Random Numbers
Pseudo-random Seed: 10116
Random Number Generation Method: Park and Miller v.3

Surface Options
Surface Type: Circular
Search Method: Grid Search
Radius Increment: 10
Composite Surfaces: Disabled
Reverse Curvature: Invalid Surfaces
Minimum Elevation: Not Defined
Minimum Depth: Not Defined
Minimum Area: Not Defined
Minimum Weight: Not Defined

Seismic Loading
Advanced seismic analysis: No
Staged pseudostatic analysis: No
Seismic Load Coefficient (Horizontal): 0.0461

Materials
Final Cover Soils

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 0
Friction Angle [deg] 34.3
Water Surface None
Ru Value 0
Final Cover Critical Interface

Color

Strength Type Mohr-Coulomb
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Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 0
Friction Angle [deg] 21.9
Water Surface None
Ru Value 0
Expansion Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface None
Ru Value 0
Existing Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface None
Ru Value 0
LCS Granular Drainage Layer

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 126
Saturated Unit Weight [lbs/ft3] 130
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface Piezometric Line 1
Hu Value 1
Bottom Liner Critical Interface - Base and Sideslopes

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 45
Friction Angle [deg] 14.9
Water Surface Piezometric Line 1
Hu Value 1
Low Permeable Earth Liner

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 0
Friction Angle [deg] 34.3
Water Surface Piezometric Line 1
Hu Value 1
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Wadsworth Till

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 136.6
Saturated Unit Weight [lbs/ft3] 137.8
Cohesion [psf] 1000
Friction Angle [deg] 14.3
Water Surface Water Table
Hu Value 1
Rapid Drawdown Undrained Behaviour Yes
RD Shear Strength Envelope Properties CR: 1465PhiR: 11.8

Global Minimums
Method: bishop simplified

FS 1.946360
Center: 4184.420, 1437.806
Radius: 892.478
Left Slip Surface Endpoint: 3476.469, 894.371
Right Slip Surface Endpoint: 4724.747, 727.480
Resisting Moment: 5.41796e+09 lb-ft
Driving Moment: 2.78364e+09 lb-ft
Total Slice Area: 228821 ft2
Surface Horizontal Width: 1248.28 ft
Surface Average Height: 183.31 ft

Method: janbu corrected

FS 1.861990
Center: 4168.264, 1230.247
Radius: 709.014
Left Slip Surface Endpoint: 3544.028, 894.046
Right Slip Surface Endpoint: 4666.697, 726.000
Resisting Horizontal Force: 5.70822e+06 lb
Driving Horizontal Force: 3.06566e+06 lb
Total Slice Area: 228088 ft2
Surface Horizontal Width: 1122.67 ft
Surface Average Height: 203.166 ft

Method: spencer
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FS 1.936550
Center: 4200.577, 1400.068
Radius: 840.687
Left Slip Surface Endpoint: 3529.194, 894.103
Right Slip Surface Endpoint: 4702.958, 726.000
Resisting Moment: 4.59285e+09 lb-ft
Driving Moment: 2.37167e+09 lb-ft
Resisting Horizontal Force: 5.00113e+06 lb
Driving Horizontal Force: 2.5825e+06 lb
Total Slice Area: 201231 ft2
Surface Horizontal Width: 1173.76 ft
Surface Average Height: 171.441 ft

Method: gle/morgenstern-price

FS 1.935160
Center: 4200.577, 1400.068
Radius: 840.687
Left Slip Surface Endpoint: 3529.194, 894.103
Right Slip Surface Endpoint: 4702.958, 726.000
Resisting Moment: 4.58955e+09 lb-ft
Driving Moment: 2.37167e+09 lb-ft
Resisting Horizontal Force: 5.0066e+06 lb
Driving Horizontal Force: 2.58717e+06 lb
Total Slice Area: 201231 ft2
Surface Horizontal Width: 1173.76 ft
Surface Average Height: 171.441 ft

Valid and Invalid Surfaces
Method: bishop simplified

Number of Valid Surfaces: 4645
Number of Invalid Surfaces: 206

Error Codes
Error Code -103 reported for 123 surfaces
Error Code -110 reported for 83 surfaces

Method: janbu corrected

Number of Valid Surfaces: 4645
Number of Invalid Surfaces: 206

Error Codes
Error Code -103 reported for 123 surfaces
Error Code -110 reported for 83 surfaces

Method: spencer

Number of Valid Surfaces: 4645
Number of Invalid Surfaces: 206

Error Codes
Error Code -103 reported for 123 surfaces
Error Code -110 reported for 83 surfaces
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Method: gle/morgenstern-price

Number of Valid Surfaces: 4645
Number of Invalid Surfaces: 206

Error Codes
Error Code -103 reported for 123 surfaces
Error Code -110 reported for 83 surfaces

Error Code Descriptions

The following errors were encountered during the computation:
-103 = Two surface / slope intersections, but one or more surface / nonslope external polygon  
intersections lie between them. This usually occurs when the slip surface extends past the  
bottom of the soil region, but may also occur on a benched slope model with two sets of Slope  
Limits.
-110 = The water table or a piezoline does not span the slip region for a given slip surface,  
when Water Surfaces is specified as the method of pore pressure calculation. If this error occurs,  
check that the water table or piezoline(s) span the appropriate soil cells.

Entity Information
Army

Shared Entities

Type Coordinates (x,y)
4805.88, 742.054
4796.47, 742.054
4726.05, 728
4724.43, 727.354
4723.55, 727
4718.38, 727
4715.55, 727
4712.32, 726.355
4710.54, 726
4685.73, 726
4656.84, 726
4522.44, 726
4520.26, 726.437
4517.44, 727
4513.9, 727
4509.44, 727
4508.31, 727.451
4506.94, 728
4486.94, 732
4486.94, 732
4484.34, 732.521
4481.94, 733
4481.87, 733
4479.43, 733.489
4476.94, 734
4476.94, 734
4473.66, 734.657
4466.94, 736
4466.94, 736
4466.94, 736
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4464.44, 736.5
4461.97, 736.994
4461.41, 737.105
4456.92, 738
4447.57, 739.873
4442.27, 740.935
4431.95, 743
4429.16, 743.558
4410.47, 743.103
4399.15, 742.903
4395.49, 741.691
4390.15, 739.897
4386.69, 739.881
4380.14, 739.897
4377.03, 740.918
4371.14, 742.896
4365, 744.839
4354.12, 748.427
4347.22, 750.154
4333.51, 753.581
4307.9, 760
4147.28, 800.154
4034.9, 828.248
3943.28, 851.154
3927.9, 855
3907.85, 860.012
3887.89, 865
3862.48, 871.353
3847.89, 875
3838.52, 875.876
3826.49, 877
3817.3, 877.874
3805.47, 879
3795.83, 879.918
3784.45, 881
3774.39, 881.957
3763.43, 883
3753.28, 883.966
3743.06, 884.939
3742.72, 884.971
3742.42, 885
3736.08, 885.603
3731.91, 886
3712.33, 887.896
3711.25, 888
3660.7, 890
3608.3, 892
3555.9, 894
3501.92, 894.208
3324.04, 895.343
3093.34, 895.755
2956.54, 896
2486.56, 896
2475.13, 896
2234.57, 896
2195.59, 896
2181.65, 896
2141.81, 896
2127.47, 896
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1858.87, 896
1616.33, 896
1495.01, 896
1458.28, 896
1456.86, 896.353
1456.85, 896.354
1454.84, 896.853
1447.37, 898.703
1446.76, 898.853
1439.22, 900.721
1438.69, 900.853
1431.08, 902.74
1430.62, 902.853
1429.15, 903.217
1429.15, 903.218
1422.55, 904.853
1415.47, 906.607
1415.47, 906.607
1414.48, 906.853
1406.62, 908.801
1406.4, 908.853
1398.46, 910.822
1398.33, 910.853
1390.3, 912.844
1390.26, 912.853
1390.12, 912.889
1390.12, 912.889
1386.77, 913.717
1380.94, 914.966
1373.16, 915.464
1354.04, 916.986
1349.5, 917.317
1340.81, 917.854
1326.59, 918.986
1314.16, 919.891
1308.46, 920.243
1299.13, 920.986
1278.82, 922.465
1276.11, 922.633
1271.72, 922.983
1264.11, 923.65
1247.79, 925
1244.03, 925
1239.2, 925
1223.74, 925
1219.79, 925
1211.96, 924.561
1200.98, 923.615
1197.39, 923.302
1194.12, 922.975
1192.25, 922.788
1174.12, 920.975
1161.84, 919.746
1154.12, 918.975
1141.84, 917.746
1134.12, 916.975
1131.52, 916.714
1113.76, 914.939
1110.03, 914.006
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External Boundary

1110.01, 914.002
1105.41, 912.851
1104.42, 912.604
1097.41, 910.851
1096.34, 910.584
1089.41, 908.851
1088.27, 908.565
1081.41, 906.851
1076.31, 905.577
1076.3, 905.573
1073.41, 904.851
1070.76, 904.188
1070.74, 904.184
1065.41, 902.851
1064.04, 902.51
1057.41, 900.851
1050.91, 899.226
1049.41, 898.851
1042.98, 897.243
1041.41, 896.851
1035.75, 895.435
1035.73, 895.432
1033.41, 894.851
1031.24, 894.309
1031.23, 894.306
1025.41, 892.851
1023.7, 892.424
1017.41, 890.851
1015.64, 890.407
1009.41, 888.851
1002.24, 887.059
1001.87, 886.967
1001.85, 886.96
1001.53, 886.882
1001.41, 886.851
1000.31, 886.576
998.452, 886.111
998.336, 886.082
993.409, 884.851
989.728, 883.93
988.483, 883.619
988.367, 883.59
986.509, 883.126
985.409, 882.851
982.082, 882.019
977.409, 880.851
973.251, 879.811
969.409, 878.851
964.222, 877.554
961.409, 876.851
959.545, 876.385
957.953, 875.986
953.409, 874.851
950.878, 874.218
950.2, 874.048
949.069, 873.766
947.594, 873.397
945.409, 872.851
945.25, 872.811
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944.49, 872.621
943.871, 872.466
937.409, 870.851
935.469, 870.366
929.409, 868.851
922.837, 867.208
921.409, 866.851
914.83, 865.206
913.409, 864.851
912.054, 864.512
905.409, 862.851
904.157, 862.538
897.409, 860.851
895.171, 860.291
889.409, 858.851
883.455, 857.362
882.565, 857.14
881.409, 856.851
880.304, 856.574
873.409, 854.851
866.47, 853.116
865.409, 852.851
858.425, 851.105
857.409, 850.851
850.382, 849.094
849.409, 848.851
848.476, 848.617
841.409, 846.851
834.511, 845.126
833.409, 844.851
832.349, 844.586
825.409, 842.851
819.152, 841.286
817.409, 840.851
811.119, 839.278
809.409, 838.851
807.747, 838.435
801.409, 836.851
794.398, 835.098
793.409, 834.851
792.434, 834.607
792.426, 834.605
785.409, 832.851
778.07, 831.016
777.409, 830.851
777.357, 830.838
777.354, 830.838
769.409, 828.851
766.195, 828.047
761.409, 826.851
754.352, 825.086
754.344, 825.084
753.409, 824.851
752.484, 824.619
752.476, 824.617
745.409, 822.851
742.15, 822.036
737.409, 820.851
734.118, 820.028
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729.409, 818.851
726.082, 818.019
721.42, 816.851
714.316, 815.075
714.308, 815.073
713.42, 814.851
712.543, 814.631
712.535, 814.629
705.42, 812.851
701.994, 811.994
697.42, 810.851
692.873, 809.714
689.42, 808.851
684.906, 807.722
681.42, 806.851
674.27, 805.063
674.262, 805.061
673.422, 804.851
672.586, 804.643
665.409, 802.851
661.711, 801.926
657.419, 800.851
653.685, 799.917
649.422, 798.851
645.167, 797.79
641.409, 796.851
634.21, 795.051
633.409, 794.851
632.619, 794.653
625.409, 792.851
621.53, 791.881
617.419, 790.851
613.503, 789.872
609.419, 788.851
605.466, 787.862
601.421, 786.851
594.16, 785.039
593.415, 784.852
592.654, 784.664
585.393, 782.851
581.342, 781.838
577.393, 780.851
573.314, 779.831
569.392, 778.851
565.288, 777.824
561.39, 776.85
554.142, 775.035
553.404, 774.85
552.668, 774.665
545.409, 772.851
538.007, 771
538.003, 771
537.388, 770.846
529.393, 768.851
525.016, 767.756
521.392, 766.85
514.117, 765.028
513.413, 764.851
512.696, 764.673
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505.386, 762.851
500.914, 761.732
497.408, 760.85
492.912, 759.725
489.386, 758.851
485.922, 757.977
481.42, 756.851
474.122, 755.025
473.423, 754.851
472.728, 754.677
465.411, 752.851
460.744, 751.683
457.419, 750.85
453.425, 749.85
449.755, 748.932
449.43, 748.851
449.065, 748.76
441.43, 746.851
411.625, 739.4
408.752, 739.647
407.707, 739.78
399.328, 740
391.535, 740.576
375.004, 740.361
356.331, 740.013
351.947, 740
351.399, 739.824
347.109, 738
345.31, 737.207
342.499, 736
338.762, 734.381
337.91, 734
333.865, 732.219
333.374, 732
331.196, 732
314.988, 732
314.081, 732.094
284.972, 732.744
267.961, 732.886
0, 728.896
1.137e-13, 646.588
-5.68e-14, 330.891
5009.05, 330.891
5009.05, 649.333
5009.05, 742.054
411.625, 739.4
415.074, 739.104
419.682, 740
425.234, 740.088
426.201, 740.106
426.87, 740.119
435.797, 740.289
440.602, 740.289
447.47, 738
450.033, 737.146
453.47, 736
454.639, 735.61
456.913, 734.853
459.474, 734
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462.023, 733.151
465.481, 732
465.482, 732
470.568, 730.307
477.496, 728
480.031, 727.156
483.505, 726
486.035, 725.158
489.513, 724
493.701, 722.607
495.524, 722
499.16, 720.79
507.535, 718
509.344, 717.398
513.543, 716
515.347, 715.4
519.551, 714
521.35, 713.401
525.559, 712
529.162, 710.807
537.749, 708
539.827, 707.301
543.591, 706
545.694, 705.3
549.599, 704
551.706, 703.298
555.606, 702
560.534, 700.359
567.615, 698
570.071, 697.182
573.623, 696
577.692, 694.645
579.631, 694
583.706, 692.643
583.706, 692.643
585.639, 692
594.551, 689.033
597.655, 688
599.571, 687.362
603.662, 686
608.129, 684.513
609.67, 684
618.233, 684
628.127, 684.241
628.175, 684.242
700.514, 686
768.454, 687.654
835.534, 686
874.622, 686
885.02, 686
885.837, 686
914.501, 684.056
914.512, 684.056
916.783, 684
918.713, 683.952
920.67, 684
922.861, 684.058
931.35, 684.433
933.943, 684.923
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944.266, 686
947.065, 686.849
951.886, 688
965.137, 691.608
966.644, 692
967.06, 692.116
971.617, 693.286
974.456, 693.923
974.842, 694
982.543, 695.691
984.141, 696
990.827, 697.433
993.853, 698
1011.96, 701.672
1013.62, 702
1014.48, 702.184
1029.03, 704
1036.48, 705.144
1049.43, 706
1054.51, 706.425
1060.93, 706.795
1067.29, 706.858
1069.81, 706.862
1084.55, 706
1094.3, 705.515
1105.9, 704
1109.31, 703.655
1114.62, 702.964
1116.8, 702.68
1119.86, 702.126
1120.45, 702
1128.59, 700.46
1130.69, 700
1136.6, 698.804
1140.35, 698
1147.15, 696.628
1150.1, 696
1152.34, 695.587
1158.74, 694
1164.46, 692.516
1180.87, 692.158
1199.19, 692
1219.93, 691.821
1247.58, 691.53
1274.37, 692
1354.83, 693.411
1380.25, 692.892
1449.64, 692
1461.71, 692
1495.01, 692
1500.48, 692
1516.31, 691.277
1637.28, 690
1692.86, 690
1719.06, 689.137
1781.17, 688.396
1807.13, 688
1816.05, 688
1826.74, 688
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Material Boundary

1846.47, 687.169
1850.09, 686
1855.02, 684.278
1855.86, 684
1856.55, 684
1858.87, 684
1862.01, 684
1866.61, 685.507
1867.43, 685.773
1868.11, 686
1868.4, 686.102
1874.47, 688
1874.47, 688
1875.79, 688.44
1880.49, 690
1880.54, 690
1881.86, 690.439
1886.54, 692
1891.23, 693.563
1892.54, 694
1893.8, 694.436
1893.84, 694.436
1898.54, 696
1899.79, 696.434
1899.84, 696.434
1904.54, 698
1905.79, 698.433
1905.84, 698.433
1910.54, 700
1911.78, 700.431
1911.83, 700.431
1916.54, 702
1917.78, 702.43
1917.83, 702.429
1922.54, 704
1923.77, 704.428
1923.82, 704.428
1928.54, 706
1929.77, 706.426
1929.82, 706.426
1934.54, 708
1935.76, 708.425
1935.82, 708.425
1940.54, 710
1941.76, 710.423
1941.81, 710.423
1946.54, 712
1947.76, 712.422
1947.81, 712.422
1952.54, 714
1953.76, 714.42
1953.8, 714.42
1958.54, 716
1959.76, 716.419
1959.8, 716.419
1964.54, 718
1965.76, 718.417
1965.79, 718.417
1970.54, 720
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1971.76, 720.416
1971.79, 720.416
1976.54, 722
1977.76, 722.414
1977.79, 722.414
1982.54, 724
1987.31, 725.589
1988.52, 726
1988.54, 726
1993.32, 727.59
1994.52, 728
1994.54, 728
1995.75, 728.41
1995.77, 728.41
2000.55, 730
2001.74, 730.408
2001.77, 730.408
2006.55, 732
2007.74, 732.406
2007.77, 732.406
2012.55, 734
2013.73, 734.405
2013.76, 734.405
2018.55, 736
2019.73, 736.403
2019.76, 736.403
2024.55, 738
2025.72, 738.402
2025.75, 738.402
2030.55, 740
2031.73, 740.4
2036.53, 742
2041.91, 743.743
2060, 737.734
2072.88, 733.432
2127.47, 715.257
2173.38, 700
2195.04, 692.792
2195.11, 692.769
2195.24, 692.771
2195.59, 692.778
2366.91, 695.776
2388.56, 695.405
2447.68, 694.392
2475.13, 693.921
2503.22, 693.435
2521.93, 693.112
2580.01, 694.119
2600.94, 694.482
2620.04, 694.813
2676.93, 695.8
2698.12, 695.433
2754.87, 694.452
2812.84, 693.449
2824.98, 693.239
2831.93, 693.119
2851.01, 693.449
2908.97, 694.455
2965.96, 695.443
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2986.93, 695.807
3007.83, 695.445
3064.92, 694.458
3122.95, 693.454
3141.93, 693.125
3160.85, 693.454
3218.92, 694.461
3276.17, 695.453
3296.93, 695.814
3317.63, 695.456
3374.97, 694.464
3433.1, 693.458
3451.93, 693.132
3470.7, 693.458
3501.92, 693.999
3529.71, 694.545
3555.9, 695.059
3593.08, 695.794
3608.3, 696.095
3613.84, 696.204
3660.7, 695.618
3690.86, 695.24
3711.25, 694.984
3731.91, 694.696
3737.4, 694.624
3756.25, 694.378
3778.84, 694.083
3829.53, 695.079
3847.89, 695.44
3856.61, 695.594
3876.56, 695.947
3891.57, 696.212
3937.75, 697.028
3943.28, 696.934
3967.86, 696.515
4028.78, 695.474
4075.88, 694.669
4092.79, 694.38
4147.28, 695.336
4168.47, 695.708
4213.72, 696.502
4287.75, 721.165
4347.22, 740.972
4354.12, 743.273
4360.73, 743.124
4361.26, 743.112
4363.81, 743.055
4369.04, 742.975
4371.14, 742.896
425.234, 740.088
425.659, 739.946
439.628, 735.289
445.572, 733.308
448.135, 732.454
451.572, 731.308
452.741, 730.918
455.017, 730.16
457.579, 729.307
460.127, 728.458
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464.508, 727
464.51, 727
468.673, 725.614
475.6, 723.307
478.136, 722.463
481.611, 721.307
484.14, 720.465
487.618, 719.307
491.807, 717.914
493.629, 717.307
497.265, 716.097
505.64, 713.307
507.449, 712.705
511.648, 711.307
513.452, 710.707
517.656, 709.307
519.455, 708.708
523.669, 707.306
527.287, 706.108
535.86, 703.305
537.89, 702.622
541.663, 701.318
543.799, 700.607
547.704, 699.307
549.811, 698.606
553.711, 697.307
558.639, 695.666
565.718, 693.308
568.176, 692.49
571.728, 691.307
575.797, 689.953
577.736, 689.307
582.052, 687.87
582.052, 687.87
583.743, 687.307
592.656, 684.34
595.759, 683.307
597.676, 682.669
601.767, 681.307
606.234, 679.82
608.698, 679
618.307, 679
628.226, 679.242
628.274, 679.242
700.659, 681.002
768.453, 682.652
835.46, 681
874.622, 681
885.02, 681
885.634, 681
914.27, 679.058
914.411, 679.057
916.635, 679.002
918.712, 678.951
920.822, 679.002
923.072, 679.061
932.042, 679.457
934.813, 679.981
945.459, 681.092
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948.634, 682.055
953.372, 683.186
966.68, 686.81
968.205, 687.206
968.611, 687.32
973.02, 688.452
975.698, 689.053
976.071, 689.127
983.756, 690.815
985.339, 691.121
992.008, 692.55
995.001, 693.111
1013.14, 696.789
1014.83, 697.123
1015.48, 697.262
1029.86, 699.057
1037.13, 700.174
1049.88, 701.017
1054.93, 701.439
1061.13, 701.796
1067.32, 701.858
1069.64, 701.862
1084.22, 701.009
1093.76, 700.535
1105.21, 699.039
1108.62, 698.694
1113.85, 698.014
1115.88, 697.749
1118.7, 697.239
1119.27, 697.117
1127.39, 695.581
1129.45, 695.129
1135.37, 693.93
1139.13, 693.125
1145.94, 691.753
1148.93, 691.114
1151.08, 690.719
1157.27, 689.184
1163.63, 687.532
1180.77, 687.159
1199.14, 687
1219.87, 686.821
1247.6, 686.53
1274.47, 687.001
1354.82, 688.409
1380.15, 687.893
1449.6, 687
1461.71, 687
1495.01, 687
1500.34, 687
1516.14, 686.278
1637.24, 685
1692.76, 685
1718.93, 684.138
1781.09, 683.397
1807.08, 683
1816.05, 683
1826.62, 683
1845.4, 682.209
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Material Boundary

1848.18, 681.312
1853.09, 679.599
1854.88, 679
1856.55, 679
1858.87, 679
1862.97, 679
1868.47, 680.801
1869.31, 681.074
1870.05, 681.322
1870.29, 681.404
1875.39, 683
1875.45, 683
1877.69, 683.747
1881.46, 685
1881.51, 685
1883.75, 685.747
1888.43, 687.308
1893.13, 688.871
1894.47, 689.319
1894.81, 689.435
1894.82, 689.435
1900.47, 691.319
1900.8, 691.434
1900.81, 691.434
1906.47, 693.319
1906.8, 693.432
1906.81, 693.432
1912.47, 695.319
1912.79, 695.431
1912.81, 695.431
1918.47, 697.32
1918.79, 697.429
1918.8, 697.429
1924.47, 699.32
1924.78, 699.428
1924.8, 699.428
1930.47, 701.32
1930.78, 701.426
1930.79, 701.426
1936.47, 703.32
1936.78, 703.425
1936.79, 703.425
1942.47, 705.32
1942.77, 705.423
1942.78, 705.423
1948.47, 707.319
1948.77, 707.422
1948.78, 707.422
1954.47, 709.318
1954.77, 709.42
1954.78, 709.42
1960.47, 711.317
1960.76, 711.419
1960.77, 711.419
1966.47, 713.316
1966.76, 713.417
1966.77, 713.417
1972.46, 715.315
1972.76, 715.416
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1972.76, 715.416
1978.46, 717.315
1978.75, 717.414
1978.76, 717.414
1984.44, 719.308
1989.23, 720.903
1989.51, 721
1989.52, 721
1995.23, 722.904
1995.51, 723
1995.54, 723
1996.74, 723.41
1996.75, 723.41
2002.46, 725.314
2002.74, 725.408
2002.74, 725.408
2008.46, 727.314
2008.73, 727.406
2008.74, 727.406
2014.46, 729.314
2014.73, 729.405
2014.73, 729.405
2020.46, 731.315
2020.72, 731.403
2020.73, 731.403
2026.46, 733.315
2026.72, 733.402
2026.73, 733.402
2032.46, 735.313
2033.64, 735.713
2037.69, 737.065
2041.9, 738.472
2061.54, 731.927
2127.47, 709.948
2194.18, 687.752
2195.59, 687.778
2206.66, 687.971
2366.91, 690.776
2388.53, 690.405
2447.68, 689.392
2475.13, 688.921
2503.25, 688.435
2521.93, 688.112
2580.04, 689.12
2600.94, 689.482
2620.01, 689.813
2676.93, 690.8
2698.09, 690.434
2754.87, 689.452
2812.87, 688.448
2824.98, 688.239
2831.93, 688.119
2850.97, 688.449
2908.97, 689.455
2965.99, 690.443
2986.93, 690.807
3007.8, 690.446
3064.92, 689.458
3122.98, 688.453
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3141.93, 688.125
3160.82, 688.453
3218.92, 689.461
3276.19, 690.454
3296.93, 690.814
3317.6, 690.456
3374.97, 689.464
3433.13, 688.457
3451.93, 688.132
3470.67, 688.457
3501.92, 688.999
3529.71, 689.545
3555.9, 690.059
3593.11, 690.795
3608.3, 691.095
3613.84, 691.204
3660.7, 690.618
3690.85, 690.24
3711.25, 689.984
3731.91, 689.696
3737.4, 689.624
3756.29, 689.378
3778.84, 689.083
3829.56, 690.08
3847.89, 690.44
3856.6, 690.594
3876.52, 690.946
3891.68, 691.214
3937.75, 692.028
3943.28, 691.934
3967.79, 691.516
4028.7, 690.475
4075.88, 689.669
4092.79, 689.38
4147.28, 690.336
4166.21, 690.668
4214.57, 691.517
4293.87, 717.935
4347.22, 735.704
4368.61, 742.832
4369.04, 742.975
435.797, 740.289
442.642, 742
450.278, 743.909
450.642, 744
450.968, 744.081
454.639, 745
458.633, 746
461.959, 746.833
466.624, 748
473.939, 749.826
474.634, 750
475.332, 750.174
482.633, 752
487.141, 753.127
490.599, 754
494.12, 754.873
498.626, 756
502.131, 756.883
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506.599, 758
513.901, 759.821
514.625, 760
515.336, 760.179
522.606, 762
526.229, 762.906
530.606, 764
538.599, 765.995
538.618, 766
538.622, 766
538.64, 766.005
546.622, 768
553.883, 769.815
554.619, 770
555.355, 770.184
562.605, 772
566.5, 772.974
570.605, 774
574.527, 774.98
578.605, 776
582.554, 776.987
586.606, 778
593.858, 779.811
594.624, 780
595.376, 780.19
602.632, 782
606.678, 783.012
610.632, 784
614.715, 785.021
618.632, 786
622.745, 787.031
626.622, 788
633.831, 789.802
634.622, 790
635.422, 790.2
642.622, 792
646.38, 792.939
650.632, 794
654.898, 795.067
658.632, 796
662.927, 797.076
666.622, 798
673.797, 799.792
674.632, 800
675.475, 800.211
675.482, 800.213
682.633, 802
686.119, 802.872
690.633, 804
694.086, 804.863
698.633, 806
703.206, 807.143
706.633, 808
713.748, 809.779
713.756, 809.781
714.633, 810
715.521, 810.222
715.529, 810.224
722.633, 812
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727.298, 813.169
730.622, 814
735.33, 815.177
738.622, 816
743.363, 817.185
746.622, 818
753.689, 819.767
753.697, 819.769
754.622, 820
755.557, 820.234
755.564, 820.236
762.622, 822
767.408, 823.196
770.622, 824
777.968, 825.837
777.971, 825.837
778.622, 826
779.282, 826.165
786.622, 828
793.638, 829.754
793.646, 829.756
794.622, 830
795.611, 830.247
802.622, 832
808.959, 833.584
810.622, 834
812.332, 834.427
818.622, 836
820.364, 836.436
826.622, 838
833.562, 839.735
834.622, 840
835.724, 840.275
842.622, 842
849.689, 843.767
850.622, 844
851.594, 844.243
858.622, 846
859.638, 846.254
866.622, 848
867.683, 848.265
874.622, 850
881.516, 851.724
882.622, 852
883.778, 852.289
884.667, 852.511
890.622, 854
896.384, 855.44
898.622, 856
905.369, 857.687
906.622, 858
913.267, 859.661
914.622, 860
916.042, 860.355
922.622, 862
924.05, 862.357
930.622, 864
936.682, 865.515
938.622, 866
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945.083, 867.615
945.703, 867.77
946.463, 867.96
946.622, 868
948.807, 868.546
950.282, 868.915
951.413, 869.198
952.09, 869.367
954.622, 870
959.165, 871.136
960.758, 871.534
962.622, 872
965.435, 872.703
970.622, 874
974.464, 874.96
978.622, 876
983.295, 877.168
986.622, 878
987.722, 878.275
989.579, 878.739
989.696, 878.768
990.941, 879.08
994.622, 880
999.548, 881.232
999.665, 881.261
1001.52, 881.725
1002.62, 882
1002.75, 882.031
1003.06, 882.11
1003.09, 882.116
1003.45, 882.208
1010.62, 884
1016.85, 885.557
1018.62, 886
1024.91, 887.573
1026.62, 888
1032.44, 889.455
1032.46, 889.459
1034.62, 890
1036.95, 890.581
1036.96, 890.585
1042.62, 892
1044.19, 892.392
1050.62, 894
1052.12, 894.375
1058.62, 896
1065.26, 897.659
1066.62, 898
1071.96, 899.334
1071.97, 899.337
1074.62, 900
1077.51, 900.722
1077.53, 900.726
1082.62, 902
1089.48, 903.714
1090.62, 904
1097.56, 905.733
1098.62, 906
1105.63, 907.753
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Material Boundary

1106.62, 908
1111.23, 909.151
1111.24, 909.155
1114.62, 910
1132.01, 911.739
1134.62, 912
1142.34, 912.771
1154.62, 914
1162.34, 914.771
1174.62, 916
1192.75, 917.813
1194.62, 918
1197.86, 918.324
1201.41, 918.634
1212.31, 919.573
1219.93, 920
1223.74, 920
1239.2, 920
1244.03, 920
1247.58, 920
1263.68, 918.668
1271.3, 918
1275.76, 917.645
1278.49, 917.476
1298.75, 916
1308.11, 915.255
1313.82, 914.902
1326.21, 914
1340.45, 912.866
1349.16, 912.328
1353.66, 912
1372.8, 910.476
1380.25, 910
1385.65, 908.845
1388.91, 908.035
1388.92, 908.035
1389.06, 908
1389.1, 907.991
1397.13, 906
1397.26, 905.969
1405.2, 904
1405.41, 903.947
1413.27, 902
1414.27, 901.754
1414.27, 901.754
1421.35, 900
1427.95, 898.364
1427.95, 898.363
1429.42, 898
1429.87, 897.887
1437.49, 896
1438.02, 895.868
1445.56, 894
1446.17, 893.85
1453.63, 892
1455.65, 891.501
1455.65, 891.5
1457.67, 891
1461.71, 890
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1467.34, 888.591
1467.35, 888.589
1469.71, 888
1470.53, 887.793
1477.71, 886
1478.61, 885.773
1485.71, 884
1489.39, 883.08
1490.59, 882.778
1492.56, 882.287
1493.71, 882
1494.64, 881.766
1495.01, 881.674
1501.71, 880
1508.76, 878.237
1509.71, 878
1515.42, 876.572
1517.71, 876
1524.27, 874.359
1525.71, 874
1533.07, 872.159
1533.71, 872
1533.89, 871.955
1541.71, 870
1547.85, 868.466
1549.71, 868
1549.77, 867.986
1557.71, 866
1565.54, 864.043
1565.71, 864
1566.26, 863.863
1573.71, 862
1577.71, 861
1577.72, 860.999
1581.71, 860
1585.53, 859.045
1585.54, 859.044
1589.71, 858
1591.56, 857.539
1597.71, 856
1599.62, 855.525
1605.71, 854
1607.67, 853.51
1613.72, 852
1618.11, 850.901
1618.12, 850.899
1621.72, 850
1625.17, 849.136
1625.18, 849.135
1629.72, 848
1631.84, 847.469
1637.72, 846
1639.9, 845.455
1645.72, 844
1647.95, 843.442
1653.72, 842
1658.44, 840.82
1658.45, 840.818
1661.72, 840
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1664.88, 839.211
1664.88, 839.209
1669.72, 838
1672.15, 837.393
1677.72, 836
1680.18, 835.385
1685.72, 834
1688.19, 833.383
1693.72, 832
1698.69, 830.759
1701.72, 830
1707.44, 828.57
1709.72, 828
1715.32, 826.602
1717.72, 826
1723.24, 824.622
1725.72, 824
1728.35, 823.345
1733.73, 822
1736.41, 821.33
1741.73, 820
1744.46, 819.317
1749.73, 818
1752.51, 817.305
1757.73, 816
1760.55, 815.294
1765.72, 814
1770.89, 812.708
1773.72, 812
1778.85, 810.716
1781.7, 810
1784.68, 809.261
1789.73, 808
1792.72, 807.252
1797.73, 806
1803.91, 804.456
1805.73, 804
1811.94, 802.447
1813.73, 802
1817.77, 800.99
1817.78, 800.988
1821.73, 800
1825.74, 798.998
1825.75, 798.997
1829.73, 798
1835.99, 796.436
1837.73, 796
1844, 794.433
1845.73, 794
1852.02, 792.43
1853.73, 792
1857.65, 791.022
1857.65, 791.02
1858.87, 790.716
1861.74, 790
1865.84, 788.973
1865.85, 788.971
1869.74, 788
1876.04, 786.424
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1877.74, 786
1879.43, 785.576
1885.74, 784
1887.43, 783.577
1893.72, 782
1897.59, 781.033
1897.6, 781.031
1901.71, 780
1905.83, 778.97
1905.84, 778.969
1909.7, 778
1911.41, 777.573
1917.72, 776
1924.02, 774.424
1925.72, 774
1932, 772.424
1933.69, 772
1937.57, 771.035
1937.58, 771.034
1941.71, 770
1945.85, 768.964
1945.86, 768.963
1949.7, 768
1956.05, 766.417
1957.71, 766
1959.39, 765.582
1965.72, 764
1967.39, 763.583
1973.7, 762
1977.57, 761.034
1977.58, 761.033
1981.71, 760
1985.9, 758.959
1985.9, 758.958
1989.74, 758
1991.4, 757.584
1997.72, 756
1999.4, 755.58
2005.72, 754
2007.48, 753.558
2013.7, 752
2017.55, 751.04
2017.56, 751.039
2021.71, 750
2025.87, 748.959
2025.88, 748.958
2029.73, 748
2032.55, 747.298
2037.73, 746
2040.08, 745.405
2041.91, 744.8
2060.85, 738.545
2075.51, 733.686
2122.09, 718.246
2127.47, 716.441
2149.16, 709.179
2175.38, 700.392
2176.55, 700
2195.21, 693.791
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2195.27, 693.772
2195.49, 693.776
2195.5, 693.776
2195.59, 693.778
2208.3, 694
2235.83, 694.482
2276.51, 695.194
2295.76, 695.531
2313.04, 695.833
2322.59, 696
2366.91, 696.776
2387.58, 696.422
2475.13, 694.921
2521.93, 694.112
2580.01, 695.119
2599.02, 695.449
2655.66, 696.431
2676.93, 696.8
2698.12, 696.433
2756.78, 695.419
2775.37, 695.097
2824.98, 694.239
2831.93, 694.119
2870.81, 694.793
2896.34, 695.236
2908.97, 695.455
2965.96, 696.443
2986.93, 696.807
3005.86, 696.479
3026.7, 696.119
3084.07, 695.126
3141.93, 694.125
3160.86, 694.454
3218.92, 695.461
3276.16, 696.453
3296.93, 696.814
3315.7, 696.489
3373.9, 695.482
3431.21, 694.491
3451.93, 694.132
3472.59, 694.49
3501.92, 694.999
3532.41, 695.598
3555.9, 696.059
3592.57, 696.784
3608.3, 697.095
3613.84, 697.204
3660.7, 696.618
3690.91, 696.239
3711.25, 695.984
3731.91, 695.696
3736.97, 695.63
3774.17, 695.144
3778.84, 695.083
3829.52, 696.079
3847.89, 696.44
3856.62, 696.594
3891.54, 697.211
3937.75, 698.028
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3943.28, 697.934
3967.87, 697.514
4028.8, 696.473
4092.79, 695.38
4147.28, 696.336
4168.34, 696.706
4213.55, 697.499
4302.23, 727.041
4347.22, 741.988
4350.55, 743.096
4352.88, 743.177
4354.12, 743.273

Material Boundary

2041.9, 738.472
2041.91, 743.585
2041.91, 743.743
2041.91, 744.8
425.659, 739.946
435.798, 740.139
440.577, 740.139
447.422, 737.858
449.985, 737.003
453.422, 735.858
454.591, 735.468
456.865, 734.711
459.427, 733.858
461.976, 733.009
465.456, 731.85
465.458, 731.85
470.521, 730.164
477.448, 727.858
479.983, 727.014
483.458, 725.858
485.987, 725.016
489.466, 723.858
493.653, 722.465
495.477, 721.858
499.113, 720.647
507.488, 717.858
509.297, 717.255
513.496, 715.858
515.3, 715.257
519.504, 713.858
521.302, 713.259
525.512, 711.858
529.115, 710.665
537.702, 707.858
539.778, 707.159
543.543, 705.858
545.647, 705.157
549.551, 703.858
551.659, 703.156
555.559, 701.858
560.487, 700.217
567.567, 697.858
570.023, 697.04
573.575, 695.858
577.645, 694.503
579.583, 693.858
583.665, 692.499
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583.665, 692.499
585.591, 691.858
594.504, 688.891
597.607, 687.858
599.524, 687.22
603.615, 685.858
608.082, 684.371
609.646, 683.85
618.235, 683.85
628.13, 684.091
628.178, 684.092
700.517, 685.85
768.454, 687.503
835.532, 685.85
874.622, 685.85
885.02, 685.85
885.832, 685.85
914.495, 683.906
914.51, 683.906
916.779, 683.85
918.713, 683.802
920.674, 683.85
922.866, 683.908
931.367, 684.283
933.965, 684.774
944.296, 685.852
947.104, 686.704
951.924, 687.855
965.176, 691.463
966.683, 691.855
967.099, 691.971
971.652, 693.14
974.487, 693.776
974.873, 693.853
982.574, 695.544
984.171, 695.853
990.856, 697.286
993.882, 697.853
1011.99, 701.525
1013.65, 701.853
1014.51, 702.036
1029.05, 703.851
1036.5, 704.995
1049.44, 705.85
1054.52, 706.275
1060.93, 706.645
1067.29, 706.708
1069.81, 706.712
1084.54, 705.85
1094.28, 705.366
1105.88, 703.851
1109.29, 703.506
1114.6, 702.815
1116.78, 702.531
1119.83, 701.979
1120.42, 701.853
1128.56, 700.313
1130.66, 699.853
1136.57, 698.657
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1140.32, 697.853
1147.12, 696.481
1150.07, 695.853
1152.31, 695.44
1158.71, 693.855
1164.44, 692.366
1180.86, 692.008
1199.19, 691.85
1219.92, 691.671
1247.58, 691.38
1274.37, 691.85
1354.83, 693.26
1380.25, 692.742
1449.64, 691.85
1461.71, 691.85
1495.01, 691.85
1500.47, 691.85
1516.31, 691.127
1637.27, 689.85
1692.85, 689.85
1719.06, 688.987
1781.17, 688.246
1807.13, 687.85
1816.05, 687.85
1826.74, 687.85
1846.44, 687.02
1850.04, 685.858
1854.98, 684.136
1855.83, 683.85
1856.55, 683.85
1858.87, 683.85
1862.03, 683.85
1866.66, 685.364
1867.48, 685.63
1868.16, 685.858
1868.45, 685.959
1874.49, 687.85
1874.5, 687.85
1875.84, 688.298
1880.52, 689.85
1880.56, 689.85
1881.9, 690.297
1886.58, 691.858
1891.28, 693.421
1892.59, 693.858
1893.82, 694.286
1893.87, 694.286
1898.59, 695.858
1899.82, 696.284
1899.86, 696.284
1904.59, 697.858
1905.81, 698.283
1905.86, 698.283
1910.59, 699.858
1911.81, 700.281
1911.86, 700.281
1916.59, 701.858
1917.8, 702.279
1917.85, 702.279
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1922.59, 703.858
1923.8, 704.278
1923.85, 704.278
1928.59, 705.858
1929.79, 706.276
1929.84, 706.276
1934.59, 707.858
1935.79, 708.275
1935.84, 708.275
1940.59, 709.858
1941.79, 710.273
1941.84, 710.273
1946.59, 711.858
1947.78, 712.272
1947.83, 712.272
1952.59, 713.858
1953.78, 714.27
1953.83, 714.27
1958.59, 715.858
1959.78, 716.269
1959.82, 716.269
1964.59, 717.858
1965.78, 718.267
1965.82, 718.267
1970.59, 719.858
1971.78, 720.266
1971.81, 720.266
1976.59, 721.858
1977.78, 722.264
1977.81, 722.264
1982.59, 723.858
1987.36, 725.447
1988.54, 725.85
1988.57, 725.85
1993.36, 727.448
1994.54, 727.85
1994.57, 727.85
1995.77, 728.26
1995.8, 728.26
2000.59, 729.858
2001.77, 730.258
2001.79, 730.258
2006.59, 731.858
2007.76, 732.256
2007.79, 732.256
2012.59, 733.858
2013.76, 734.255
2013.79, 734.255
2018.59, 735.858
2019.75, 736.253
2019.78, 736.253
2024.59, 737.858
2025.75, 738.252
2025.78, 738.252
2030.6, 739.858
2031.77, 740.258
2036.57, 741.858
2041.91, 743.585
2059.95, 737.591
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2072.84, 733.29
2127.43, 715.114
2173.33, 699.858
2195, 692.649
2195.09, 692.619
2195.24, 692.621
2195.59, 692.628
2366.91, 695.626
2388.56, 695.255
2447.68, 694.242
2475.12, 693.771
2503.22, 693.285
2521.93, 692.962
2580.02, 693.969
2600.94, 694.332
2620.04, 694.663
2676.93, 695.65
2698.12, 695.283
2754.86, 694.302
2812.83, 693.299
2824.98, 693.089
2831.93, 692.969
2851.01, 693.299
2908.98, 694.305
2965.96, 695.293
2986.93, 695.657
3007.83, 695.295
3064.91, 694.308
3122.94, 693.304
3141.93, 692.975
3160.86, 693.304
3218.93, 694.311
3276.17, 695.303
3296.93, 695.663
3317.62, 695.306
3374.97, 694.314
3433.1, 693.308
3451.93, 692.982
3470.71, 693.308
3501.92, 693.849
3529.72, 694.395
3555.9, 694.909
3593.09, 695.644
3608.3, 695.945
3613.84, 696.054
3660.7, 695.468
3690.86, 695.09
3711.25, 694.834
3731.91, 694.546
3737.39, 694.474
3756.25, 694.228
3778.84, 693.933
3829.53, 694.929
3847.89, 695.29
3856.62, 695.444
3876.56, 695.797
3891.57, 696.062
3937.75, 696.878
3943.28, 696.784
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3967.86, 696.365
4028.78, 695.324
4075.88, 694.519
4092.79, 694.23
4147.28, 695.186
4168.47, 695.558
4213.74, 696.352
4287.8, 721.022
4347.26, 740.829
4354.15, 743.122
4363.81, 742.905
4368.61, 742.832
440.602, 740.289
443.602, 740.289
447.47, 739
450.033, 738.146
453.47, 737
454.639, 736.61
456.913, 735.853
459.474, 735
462.023, 734.151
465.481, 733
465.482, 733
470.568, 731.307
477.496, 729
480.031, 728.156
483.505, 727
486.035, 726.158
489.513, 725
493.701, 723.607
495.524, 723
499.16, 721.79
507.535, 719
509.344, 718.398
513.543, 717
515.347, 716.4
519.551, 715
521.35, 714.401
525.559, 713
529.162, 711.807
537.749, 709
539.827, 708.301
543.591, 707
545.694, 706.3
549.599, 705
551.706, 704.298
555.606, 703
560.534, 701.359
567.615, 699
570.071, 698.182
573.623, 697
577.692, 695.645
579.631, 695
583.706, 693.643
583.706, 693.643
585.639, 693
594.551, 690.033
597.655, 689
599.571, 688.362
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603.662, 687
608.129, 685.513
609.67, 685
618.233, 685
628.127, 685.241
628.175, 685.242
700.514, 687
768.454, 688.654
835.534, 687
874.622, 687
885.02, 687
885.837, 687
914.501, 685.056
914.512, 685.056
916.783, 685
918.713, 684.952
920.67, 685
922.861, 685.058
931.35, 685.433
933.943, 685.923
944.266, 687
947.065, 687.849
951.886, 689
965.137, 692.608
966.644, 693
967.06, 693.116
971.617, 694.286
974.456, 694.923
974.842, 695
982.543, 696.691
984.141, 697
990.827, 698.433
993.853, 699
1011.96, 702.672
1013.62, 703
1014.48, 703.184
1029.03, 705
1036.48, 706.144
1049.43, 707
1054.51, 707.425
1060.93, 707.795
1067.29, 707.858
1069.81, 707.862
1084.55, 707
1094.3, 706.515
1105.9, 705
1109.31, 704.655
1114.62, 703.964
1116.8, 703.68
1119.86, 703.126
1120.45, 703
1128.59, 701.46
1130.69, 701
1136.6, 699.804
1140.35, 699
1147.15, 697.628
1150.1, 697
1152.34, 696.587
1158.74, 695

37/65

Tuesday, January 26, 2021A-A_final_north_LT



1164.46, 693.516
1180.87, 693.158
1199.19, 693
1219.93, 692.821
1247.58, 692.53
1274.37, 693
1354.83, 694.411
1380.25, 693.892
1449.64, 693
1461.71, 693
1495.01, 693
1500.48, 693
1516.31, 692.277
1637.28, 691
1692.86, 691
1719.06, 690.137
1781.17, 689.396
1807.13, 689
1816.05, 689
1826.74, 689
1846.47, 688.169
1868.81, 687.228
1874.47, 689
1874.47, 689
1875.79, 689.44
1880.49, 691
1880.54, 691
1881.86, 691.439
1886.54, 693
1891.23, 694.563
1892.54, 695
1893.8, 695.436
1893.84, 695.436
1898.54, 697
1899.79, 697.434
1899.84, 697.434
1904.54, 699
1905.79, 699.433
1905.84, 699.433
1910.54, 701
1911.78, 701.431
1911.83, 701.431
1916.54, 703
1917.78, 703.43
1917.83, 703.429
1922.54, 705
1923.77, 705.428
1923.82, 705.428
1928.54, 707
1929.77, 707.426
1929.82, 707.426
1934.54, 709
1935.76, 709.425
1935.82, 709.425
1940.54, 711
1941.76, 711.423
1941.81, 711.423
1946.54, 713
1947.76, 713.422
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1947.81, 713.422
1952.54, 715
1953.76, 715.42
1953.8, 715.42
1958.54, 717
1959.76, 717.419
1959.8, 717.419
1964.54, 719
1965.76, 719.417
1965.79, 719.417
1970.54, 721
1971.76, 721.416
1971.79, 721.416
1976.54, 723
1977.76, 723.414
1977.79, 723.414
1982.54, 725
1987.31, 726.589
1988.52, 727
1988.54, 727
1993.32, 728.59
1994.52, 729
1994.54, 729
1995.75, 729.41
1995.77, 729.41
2000.55, 731
2001.74, 731.408
2001.77, 731.408
2006.55, 733
2007.74, 733.406
2007.77, 733.406
2012.55, 735
2013.73, 735.405
2013.76, 735.405
2018.55, 737
2019.73, 737.403
2019.76, 737.403
2024.55, 739
2025.72, 739.402
2025.75, 739.402
2030.55, 741
2031.73, 741.4
2036.53, 743
2041.91, 744.8
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1457.67, 891
1495.01, 891
1616.33, 891
1858.87, 891
2127.47, 891
2141.81, 891
2181.65, 891
2195.59, 891
2234.57, 891
2475.13, 891
2486.56, 891
2956.54, 891
3093.33, 890.755
3324.02, 890.343
3501.89, 889.208
3555.79, 889
3608.11, 887.004
3660.51, 885.004
3710.91, 883.01
3711.85, 882.919
3731.43, 881.023
3735.61, 880.625
3741.94, 880.022
3742.25, 879.993
3742.58, 879.961
3752.81, 878.988
3762.96, 878.022
3773.92, 876.98
3783.98, 876.022
3795.35, 874.94
3804.99, 874.022
3816.83, 872.896
3826.02, 872.022
3838.05, 870.897
3847.04, 870.057
3861.26, 866.502
3886.68, 860.149
3906.63, 855.161
3926.68, 850.149
3942.07, 846.303
4033.69, 823.397
4146.07, 795.303
4306.68, 755.149
4332.29, 748.731
4346, 745.303
4352.73, 743.621
4354.12, 743.273
426.87, 740.119
442.157, 743.94
449.793, 745.849
450.157, 745.94
450.483, 746.022
454.153, 746.94
458.147, 747.94
461.473, 748.773
466.139, 749.94
473.455, 751.767
474.149, 751.941
474.848, 752.114
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482.148, 753.94
486.653, 755.067
490.114, 755.94
493.637, 756.814
498.139, 757.94
501.644, 758.823
506.113, 759.94
513.419, 761.762
514.14, 761.94
514.848, 762.119
522.12, 763.94
525.743, 764.846
530.121, 765.94
538.115, 767.936
538.372, 768
538.376, 768
546.137, 769.94
553.397, 771.755
554.133, 771.94
554.87, 772.124
562.119, 773.94
566.015, 774.914
570.12, 775.94
574.042, 776.921
578.12, 777.94
582.069, 778.927
586.121, 779.94
593.377, 781.753
594.14, 781.941
594.889, 782.13
602.147, 783.941
606.193, 784.952
610.147, 785.94
614.23, 786.961
618.147, 787.94
622.259, 788.971
626.137, 789.94
633.346, 791.743
634.137, 791.94
634.937, 792.14
642.137, 793.94
645.894, 794.88
650.148, 795.941
654.413, 797.007
658.147, 797.94
662.44, 799.016
666.137, 799.94
673.312, 801.732
674.148, 801.941
674.99, 802.151
674.997, 802.153
682.148, 803.94
685.634, 804.812
690.148, 805.94
693.601, 806.804
698.148, 807.94
702.721, 809.084
706.148, 809.94
713.263, 811.719
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713.271, 811.721
714.148, 811.94
715.036, 812.162
715.044, 812.164
722.148, 813.94
726.812, 815.109
730.137, 815.94
734.845, 817.117
738.137, 817.94
742.878, 819.125
746.137, 819.94
753.204, 821.707
753.211, 821.709
754.137, 821.94
755.071, 822.174
755.079, 822.176
762.137, 823.94
766.923, 825.137
770.137, 825.94
777.722, 827.837
777.725, 827.837
778.137, 827.94
778.797, 828.105
786.137, 829.94
793.153, 831.694
793.161, 831.696
794.137, 831.94
795.126, 832.187
802.137, 833.94
808.474, 835.525
810.137, 835.94
811.847, 836.368
818.137, 837.94
819.879, 838.376
826.137, 839.94
833.077, 841.675
834.137, 841.94
835.239, 842.216
842.137, 843.94
849.204, 845.707
850.137, 845.94
851.109, 846.183
858.137, 847.94
859.153, 848.194
866.137, 849.94
867.198, 850.205
874.137, 851.94
881.031, 853.664
882.137, 853.94
883.293, 854.229
884.182, 854.452
890.137, 855.94
895.898, 857.381
898.137, 857.94
904.884, 859.627
906.137, 859.94
912.782, 861.602
914.137, 861.94
915.557, 862.295
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922.137, 863.94
923.565, 864.297
930.137, 865.94
936.197, 867.455
938.137, 867.94
944.598, 869.556
945.218, 869.71
945.978, 869.9
946.137, 869.94
948.322, 870.486
949.797, 870.855
950.928, 871.138
951.605, 871.307
954.137, 871.94
958.68, 873.076
960.273, 873.474
962.137, 873.94
964.95, 874.643
970.137, 875.94
973.979, 876.901
978.137, 877.94
982.81, 879.109
986.137, 879.94
987.237, 880.215
989.094, 880.68
989.211, 880.709
990.456, 881.02
994.137, 881.94
999.063, 883.172
999.18, 883.201
1001.04, 883.665
1002.14, 883.94
1002.26, 883.971
1002.58, 884.05
1002.6, 884.057
1002.97, 884.148
1010.14, 885.94
1016.36, 887.497
1018.14, 887.94
1024.43, 889.513
1026.14, 889.94
1031.96, 891.396
1031.97, 891.399
1034.14, 891.94
1036.46, 892.522
1036.48, 892.525
1042.14, 893.94
1043.71, 894.333
1050.14, 895.94
1051.64, 896.316
1058.14, 897.94
1064.77, 899.599
1066.14, 899.94
1071.47, 901.274
1071.49, 901.277
1074.14, 901.94
1077.03, 902.663
1077.04, 902.666
1082.14, 903.94
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1088.99, 905.655
1090.14, 905.94
1097.07, 907.674
1098.14, 907.94
1105.15, 909.693
1106.14, 909.94
1110.74, 911.092
1110.76, 911.095
1114.28, 911.976
1131.82, 913.729
1134.42, 913.99
1142.14, 914.761
1154.42, 915.99
1162.14, 916.761
1174.42, 917.99
1192.55, 919.803
1194.42, 919.99
1197.67, 920.315
1201.24, 920.626
1212.17, 921.569
1219.87, 922
1223.74, 922
1239.2, 922
1244.03, 922
1247.67, 922
1263.85, 920.661
1271.47, 919.993
1275.9, 919.64
1278.62, 919.472
1298.9, 917.994
1308.25, 917.25
1313.96, 916.898
1326.36, 915.994
1340.59, 914.861
1349.3, 914.323
1353.81, 913.994
1372.94, 912.471
1380.52, 911.987
1386.1, 910.794
1389.4, 909.977
1389.4, 909.977
1389.54, 909.941
1389.58, 909.932
1397.61, 907.941
1397.74, 907.91
1405.68, 905.941
1405.89, 905.889
1413.75, 903.941
1414.75, 903.696
1414.75, 903.695
1421.83, 901.941
1428.43, 900.306
1428.43, 900.305
1429.9, 899.941
1430.35, 899.828
1437.97, 897.941
1438.5, 897.809
1446.04, 895.941
1446.65, 895.791
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1454.11, 893.941
1456.13, 893.442
1456.13, 893.441
1457.91, 893
1495.01, 893
1616.33, 893
1858.87, 893
2127.47, 893
2141.81, 893
2181.65, 893
2195.59, 893
2234.57, 893
2475.13, 893
2486.56, 893
2956.54, 893
3093.33, 892.755
3324.03, 892.343
3501.9, 891.208
3555.83, 891
3608.19, 889.002
3660.59, 887.002
3711.05, 885.006
3712.04, 884.91
3731.62, 883.014
3735.8, 882.616
3742.13, 882.013
3742.44, 881.984
3742.77, 881.952
3753, 880.979
3763.15, 880.013
3774.11, 878.971
3784.17, 878.013
3795.54, 876.931
3805.18, 876.013
3817.02, 874.887
3826.2, 874.013
3838.24, 872.889
3847.38, 872.034
3861.75, 868.443
3887.16, 862.09
3907.12, 857.102
3927.17, 852.09
3942.55, 848.243
4034.18, 825.338
4146.55, 797.243
4307.17, 757.09
4332.78, 750.671
4346.49, 747.243
4353.22, 745.561
4353.3, 745.541
4360.73, 743.124
426.201, 740.106
442.121, 744.086
449.756, 745.995
450.121, 746.086
450.446, 746.167
454.117, 747.086
458.111, 748.086
461.436, 748.919
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466.102, 750.086
473.419, 751.912
474.113, 752.086
474.811, 752.26
482.112, 754.086
486.617, 755.213
490.077, 756.086
493.601, 756.959
498.102, 758.085
501.607, 758.968
506.077, 760.086
513.383, 761.907
514.104, 762.086
514.812, 762.264
522.084, 764.086
525.707, 764.991
530.085, 766.086
538.079, 768.081
538.353, 768.15
538.357, 768.15
546.101, 770.086
553.36, 771.901
554.096, 772.086
554.833, 772.27
562.083, 774.086
565.979, 775.06
570.084, 776.086
574.006, 777.066
578.084, 778.086
582.033, 779.073
586.085, 780.086
593.341, 781.898
594.104, 782.086
594.853, 782.275
602.111, 784.086
606.157, 785.097
610.11, 786.086
614.194, 787.107
618.11, 788.086
622.223, 789.116
626.101, 790.086
633.31, 791.888
634.101, 792.086
634.901, 792.286
642.101, 794.086
645.858, 795.025
650.112, 796.086
654.377, 797.152
658.111, 798.086
662.404, 799.162
666.101, 800.086
673.276, 801.878
674.112, 802.086
674.953, 802.296
674.961, 802.298
682.111, 804.086
685.598, 804.957
690.111, 806.086
693.564, 806.949
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698.111, 808.086
702.685, 809.229
706.111, 810.086
713.227, 811.865
713.234, 811.867
714.111, 812.086
714.999, 812.308
715.007, 812.31
722.112, 814.086
726.775, 815.254
730.101, 816.086
734.809, 817.263
738.101, 818.086
742.842, 819.271
746.101, 820.086
753.167, 821.852
753.175, 821.854
754.101, 822.086
755.035, 822.319
755.043, 822.321
762.101, 824.086
766.886, 825.282
770.101, 826.086
777.704, 827.987
777.707, 827.987
778.101, 828.086
778.761, 828.251
786.101, 830.086
793.117, 831.84
793.125, 831.842
794.101, 832.086
795.089, 832.333
802.101, 834.086
808.438, 835.67
810.101, 836.086
811.81, 836.513
818.101, 838.086
819.843, 838.521
826.101, 840.086
833.041, 841.821
834.101, 842.086
835.202, 842.361
842.101, 844.086
849.167, 845.852
850.101, 846.086
851.073, 846.329
858.101, 848.086
859.116, 848.34
866.101, 850.086
867.161, 850.351
874.101, 852.086
880.995, 853.809
882.101, 854.086
883.256, 854.375
884.146, 854.597
890.101, 856.086
895.862, 857.526
898.101, 858.086
904.848, 859.773
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Material Boundary

906.101, 860.086
912.746, 861.747
914.101, 862.086
915.521, 862.441
922.101, 864.086
923.528, 864.443
930.101, 866.086
936.16, 867.601
938.101, 868.086
944.562, 869.701
945.181, 869.856
945.941, 870.046
946.101, 870.086
948.285, 870.632
949.761, 871.001
950.891, 871.283
951.569, 871.453
954.101, 872.086
958.644, 873.222
960.237, 873.62
962.101, 874.086
964.913, 874.789
970.101, 876.086
973.942, 877.046
978.101, 878.086
982.774, 879.254
986.101, 880.086
987.201, 880.361
989.058, 880.825
989.174, 880.854
990.419, 881.165
994.101, 882.086
999.027, 883.317
999.144, 883.347
1001, 883.811
1002.1, 884.086
1002.22, 884.117
1002.54, 884.195
1002.57, 884.202
1002.93, 884.294
1010.1, 886.086
1016.33, 887.642
1018.1, 888.086
1024.39, 889.659
1026.1, 890.086
1031.92, 891.541
1031.94, 891.544
1034.1, 892.086
1036.43, 892.667
1036.44, 892.671
1042.1, 894.086
1043.67, 894.478
1050.1, 896.086
1051.6, 896.461
1058.1, 898.086
1064.74, 899.745
1066.1, 900.086
1071.43, 901.419
1071.45, 901.423
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1074.1, 902.086
1076.99, 902.808
1077.01, 902.812
1082.1, 904.086
1088.96, 905.8
1090.1, 906.086
1097.03, 907.819
1098.1, 908.086
1105.11, 909.839
1106.1, 910.086
1110.71, 911.237
1110.72, 911.241
1114.25, 912.124
1131.8, 913.879
1134.41, 914.139
1142.12, 914.911
1154.41, 916.139
1162.12, 916.911
1174.41, 918.139
1192.53, 919.952
1194.41, 920.139
1197.66, 920.465
1201.22, 920.776
1212.16, 921.718
1219.87, 922.15
1223.74, 922.15
1239.2, 922.15
1244.03, 922.15
1247.67, 922.15
1263.87, 920.811
1271.48, 920.143
1275.91, 919.79
1278.63, 919.622
1298.92, 918.144
1308.26, 917.4
1313.97, 917.047
1326.37, 916.144
1340.6, 915.011
1349.31, 914.473
1353.82, 914.144
1372.95, 912.621
1380.54, 912.136
1386.13, 910.94
1389.43, 910.122
1389.43, 910.122
1389.57, 910.087
1389.61, 910.077
1397.65, 908.087
1397.77, 908.056
1405.72, 906.087
1405.93, 906.034
1413.79, 904.087
1414.78, 903.841
1414.79, 903.84
1421.86, 902.087
1428.46, 900.451
1428.47, 900.45
1429.93, 900.087
1430.39, 899.974
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1438.01, 898.087
1438.54, 897.955
1446.08, 896.087
1446.69, 895.936
1454.15, 894.087
1456.17, 893.588
1456.17, 893.587
1457.93, 893.15
1495.01, 893.15
1616.33, 893.15
1858.87, 893.15
2127.47, 893.15
2141.81, 893.15
2181.65, 893.15
2195.59, 893.15
2234.57, 893.15
2475.13, 893.15
2486.56, 893.15
2956.54, 893.15
3093.33, 892.905
3324.03, 892.493
3501.9, 891.358
3555.84, 891.15
3608.19, 889.152
3660.59, 887.152
3711.06, 885.155
3712.05, 885.059
3731.64, 883.163
3735.81, 882.765
3742.15, 882.163
3742.45, 882.134
3742.79, 882.102
3753.01, 881.129
3763.16, 880.163
3774.12, 879.12
3784.18, 878.163
3795.56, 877.08
3805.2, 876.163
3817.03, 875.037
3826.22, 874.163
3838.25, 873.038
3847.41, 872.183
3861.79, 868.588
3887.2, 862.235
3907.15, 857.247
3927.2, 852.235
3942.59, 848.389
4034.21, 825.483
4146.59, 797.389
4307.21, 757.235
4332.82, 750.816
4346.52, 747.389
4353.25, 745.706
4353.34, 745.686
4361.26, 743.112
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Material Boundary

4481.94, 733
4481.94, 733
4484.34, 732.521
4486.94, 732
4491.68, 731.051
4496.94, 730
4498.1, 729.768
4499.44, 729.5
4500.79, 729.23
4501.94, 729
4504.67, 728.454
4506.94, 728

Scenario-based Entities

Type Coordinates (x,y) Seismic
-9e-16, 723.896
0.809461, 723.908
1.15168, 723.913
1.45658, 723.917
1.93345, 723.924
4.30816, 723.96
12.6281, 724.084
24.2881, 724.257
113.381, 725.584
150.125, 726.131
251.754, 727.644
262.684, 727.807
264.857, 727.839
267.412, 727.877
267.74, 727.882
267.83, 727.883
268.093, 727.885
268.368, 727.882
269.061, 727.877
272.624, 727.847
281.529, 727.773
284.508, 727.748
284.959, 727.743
286.557, 727.708
289.734, 727.637
295.936, 727.498
301.316, 727.378
309.904, 727.186
313.768, 727.1
314.73, 727
317.794, 727
322.428, 727
327.892, 727
334.438, 727
352.838, 735.003
356.385, 735.013
366.425, 735.2
372.719, 735.318
379.181, 735.415
391.383, 735.573
399.078, 735.005
407.323, 734.789
412.029, 734.347

Wadsworth Till

Assigned to:
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439.628, 735.289
488.131, 719.138
522.779, 707.602
608.698, 679
618.307, 679
629.067, 679.262
642.777, 679.595
647.559, 679.711
660.405, 680.023
675.999, 680.402
689.108, 680.721
700.659, 681.002
711.292, 681.261
721.531, 681.51
724.458, 681.581
731.21, 681.745
742.989, 682.032
746.542, 682.118
760.228, 682.452
768.453, 682.652
775.361, 682.481
785.608, 682.229
792.858, 682.05
834.445, 681.025
836.108, 681
839.229, 681
842.442, 681
846.403, 681
851.249, 681
853.768, 681
858.565, 681
861.768, 681
864.838, 681
868.722, 681
876.123, 681
879.684, 681
882.824, 681
885.634, 681
888.824, 680.784
905.654, 679.642
913.684, 679.098
914.27, 679.058
916.598, 679.003
918.712, 678.951
920.654, 678.998
921.208, 679.012
921.899, 679.03
923.072, 679.061
924.878, 679.141
925.393, 679.164
926.99, 679.234
928.274, 679.291
929.213, 679.332
930.561, 679.392
932.042, 679.457
934.813, 679.981
940.841, 680.61
945.459, 681.092
948.634, 682.055
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Water Table

953.372, 683.186
964.682, 686.266
968.611, 687.32
970.51, 687.807
973.537, 688.568
983.137, 690.678
992.201, 692.586
995.001, 693.111
1005.88, 695.316
1015.48, 697.262
1026.16, 698.595
1029.95, 699.071
1037.13, 700.174
1049.53, 700.993
1053.89, 701.352
1060.67, 701.77
1068.84, 701.86
1069.64, 701.862
1072.74, 701.68
1077.4, 701.408
1085.39, 700.951
1093.76, 700.535
1103.93, 699.206
1105.21, 699.039
1108.51, 698.705
1108.62, 698.694
1115.88, 697.749
1119.27, 697.117
1126.35, 695.778
1134.85, 694.035
1143.12, 692.32
1144.75, 691.993
1145.42, 691.857
1146.43, 691.649
1147.98, 691.316
1148.3, 691.248
1149.18, 691.068
1151.08, 690.719
1156.36, 689.409
1157.27, 689.184
1163.63, 687.532
1180.77, 687.159
1199.14, 687
1219.87, 686.821
1247.6, 686.53
1274.47, 687.001
1354.82, 688.409
1380.15, 687.893
1449.6, 687
1461.71, 687
1495.01, 687
1500.34, 687
1516.14, 686.278
1637.24, 685
1692.76, 685
1718.93, 684.138
1781.09, 683.397
1807.08, 683
1816.05, 683
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1826.62, 683
1845.4, 682.209
1854.88, 679
1862.97, 679
1893.13, 688.871
1989.22, 720.9
2041.9, 738.472
2194.18, 687.752
2229.99, 688.38
2366.91, 690.776
2388.53, 690.405
2447.68, 689.392
2475.13, 688.921
2503.25, 688.435
2521.93, 688.112
2580.04, 689.12
2600.94, 689.482
2620.01, 689.813
2676.93, 690.8
2698.09, 690.434
2754.87, 689.452
2812.87, 688.448
2824.98, 688.239
2831.93, 688.119
2850.97, 688.449
2908.97, 689.455
2965.99, 690.443
2986.93, 690.807
3007.8, 690.446
3064.92, 689.458
3122.98, 688.453
3141.93, 688.125
3160.82, 688.453
3218.92, 689.461
3276.19, 690.454
3296.93, 690.814
3317.6, 690.456
3374.97, 689.464
3433.13, 688.457
3451.93, 688.132
3470.67, 688.457
3501.92, 688.999
3529.71, 689.545
3555.9, 690.059
3593.11, 690.795
3608.3, 691.095
3613.84, 691.204
3660.7, 690.618
3690.85, 690.24
3711.25, 689.984
3731.91, 689.696
3737.4, 689.624
3756.29, 689.378
3778.84, 689.083
3829.56, 690.08
3847.89, 690.44
3856.6, 690.594
3876.52, 690.946
3891.68, 691.214
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3937.75, 692.028
3943.28, 691.934
3967.79, 691.516
4028.7, 690.475
4075.88, 689.669
4092.79, 689.38
4147.28, 690.336
4166.21, 690.668
4214.57, 691.517
4293.87, 717.935
4347.22, 735.704
4355, 738.297
4369.59, 738.142
4375.46, 736.173
4379.34, 734.899
4386.69, 734.881
4390.98, 734.901
4397.07, 736.947
4400, 737.917
4410.58, 738.104
4428.73, 738.546
4441.57, 741.074
4791.53, 741.074
4796.96, 737.054
5009.05, 737.054

-9e-16, 723.896
0.809461, 723.908
1.15168, 723.913
1.45658, 723.917
1.93345, 723.924
4.30816, 723.96
12.6281, 724.084
24.2881, 724.257
113.381, 725.584
150.125, 726.131
251.754, 727.644
262.684, 727.807
264.857, 727.839
267.412, 727.877
267.74, 727.882
267.83, 727.883
268.093, 727.885
268.368, 727.882
269.061, 727.877
272.624, 727.847
281.529, 727.773
284.508, 727.748
284.959, 727.743
286.557, 727.708
289.734, 727.637
295.936, 727.498
301.316, 727.378
309.904, 727.186
313.768, 727.1
314.73, 727
317.794, 727
322.428, 727
327.892, 727
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334.438, 727
352.838, 735.003
356.385, 735.013
366.425, 735.2
372.719, 735.318
379.181, 735.415
391.383, 735.573
399.078, 735.005
407.323, 734.789
412.029, 734.347
439.628, 735.289
488.131, 719.138
522.779, 707.602
608.698, 679
618.307, 679
629.067, 679.262
642.777, 679.595
647.559, 679.711
660.405, 680.023
675.999, 680.402
689.108, 680.721
700.659, 681.002
711.292, 681.261
721.531, 681.51
724.458, 681.581
731.21, 681.745
742.989, 682.032
746.542, 682.118
760.228, 682.452
768.453, 682.652
775.361, 682.481
785.608, 682.229
792.858, 682.05
834.445, 681.025
836.108, 681
839.229, 681
842.442, 681
846.403, 681
851.249, 681
853.768, 681
858.565, 681
861.768, 681
864.838, 681
868.722, 681
876.123, 681
879.684, 681
882.824, 681
885.634, 681
888.824, 680.784
905.654, 679.642
913.684, 679.098
914.27, 679.058
916.598, 679.003
918.712, 678.951
920.654, 678.998
921.208, 679.012
921.899, 679.03
923.072, 679.061
924.878, 679.141
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925.393, 679.164
926.99, 679.234
928.274, 679.291
929.213, 679.332
930.561, 679.392
932.042, 679.457
934.813, 679.981
940.841, 680.61
945.459, 681.092
948.634, 682.055
953.372, 683.186
964.682, 686.266
968.611, 687.32
970.51, 687.807
973.537, 688.568
983.137, 690.678
992.201, 692.586
995.001, 693.111
1005.88, 695.316
1015.48, 697.262
1026.16, 698.595
1029.95, 699.071
1037.13, 700.174
1049.53, 700.993
1053.89, 701.352
1060.67, 701.77
1068.84, 701.86
1069.64, 701.862
1072.74, 701.68
1077.4, 701.408
1085.39, 700.951
1093.76, 700.535
1103.93, 699.206
1105.21, 699.039
1108.51, 698.705
1108.62, 698.694
1115.88, 697.749
1119.27, 697.117
1126.35, 695.778
1134.85, 694.035
1143.12, 692.32
1144.75, 691.993
1145.42, 691.857
1146.43, 691.649
1147.98, 691.316
1148.3, 691.248
1149.18, 691.068
1151.08, 690.719
1156.36, 689.409
1157.27, 689.184
1163.63, 687.532
1180.77, 687.159
1199.14, 687
1219.87, 686.821
1247.6, 686.53
1274.47, 687.001
1354.82, 688.409
1380.15, 687.893
1449.6, 687
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Drawdown Line

1461.71, 687
1495.01, 687
1500.34, 687
1516.14, 686.278
1637.24, 685
1692.76, 685
1718.93, 684.138
1781.09, 683.397
1807.08, 683
1816.05, 683
1826.62, 683
1845.4, 682.209
1854.88, 679
1862.97, 679
1893.13, 688.871
1989.22, 720.9
2041.9, 738.472
2194.18, 687.752
2229.99, 688.38
2366.91, 690.776
2388.53, 690.405
2447.68, 689.392
2475.13, 688.921
2503.25, 688.435
2521.93, 688.112
2580.04, 689.12
2600.94, 689.482
2620.01, 689.813
2676.93, 690.8
2698.09, 690.434
2754.87, 689.452
2812.87, 688.448
2824.98, 688.239
2831.93, 688.119
2850.97, 688.449
2908.97, 689.455
2965.99, 690.443
2986.93, 690.807
3007.8, 690.446
3064.92, 689.458
3122.98, 688.453
3141.93, 688.125
3160.82, 688.453
3218.92, 689.461
3276.19, 690.454
3296.93, 690.814
3317.6, 690.456
3374.97, 689.464
3433.13, 688.457
3451.93, 688.132
3470.67, 688.457
3501.92, 688.999
3529.71, 689.545
3555.9, 690.059
3593.11, 690.795
3608.3, 691.095
3613.84, 691.204
3660.7, 690.618
3690.85, 690.24
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3711.25, 689.984
3731.91, 689.696
3737.4, 689.624
3756.29, 689.378
3778.84, 689.083
3829.56, 690.08
3847.89, 690.44
3856.6, 690.594
3876.52, 690.946
3891.68, 691.214
3937.75, 692.028
3943.28, 691.934
3967.79, 691.516
4028.7, 690.475
4075.88, 689.669
4092.79, 689.38
4147.28, 690.336
4166.21, 690.668
4214.57, 691.517
4293.87, 717.935
4347.22, 735.704
4355, 738.297
4369.59, 738.142
4375.46, 736.173
4379.34, 734.899
4386.69, 734.881
4390.98, 734.901
4397.07, 736.947
4400, 737.917
4410.58, 738.104
4428.73, 738.546
4430.97, 738.097
4441.29, 736.032
4446.59, 734.97
4455.94, 733.097
4460.99, 732.09
4463.46, 731.597
4465.14, 731.261
4465.96, 731.097
4472.68, 729.754
4475.95, 729.1
4478.43, 728.588
4481.38, 728
4481.45, 728
4483.36, 727.618
4485.96, 727.097
4490.7, 726.149
4495.96, 725.097
4497.12, 724.865
4498.46, 724.597
4499.81, 724.327
4500.96, 724.097
4503.69, 723.551
4505.51, 723.187
4506.46, 722.809
4508.48, 722
4513.9, 722
4516.95, 722
4519.28, 721.534
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4521.95, 721
4656.84, 721
4685.73, 721
4711.04, 721
4713.3, 721.452
4716.04, 722
4718.38, 722
4724.51, 722
4726.29, 722.711
4727.48, 723.187
4728.79, 723.45
4732.03, 724.097
4732.91, 724.274
4734.53, 724.597
4735.41, 724.773
4737.03, 725.097
4740.55, 725.801
4747.03, 727.097
4748.79, 727.448
4752.03, 728.097
4753.78, 728.448
4757.03, 729.097
4760.53, 729.797
4763.5, 730.39
4767.03, 731.097
4767.91, 731.272
4769.54, 731.598
4771.42, 731.978
4774.43, 732.582
4776.5, 733
4776.53, 733
4784.64, 734.61
4786.11, 734.902
4786.67, 735.014
4787.93, 735.263
4795.37, 736.738
4795.62, 736.787
4796.96, 737.054
5009.05, 737.054
435.797, 740.289
443.602, 740.289
447.47, 739
450.033, 738.146
453.47, 737
454.639, 736.61
456.913, 735.853
459.474, 735
462.023, 734.151
465.481, 733
465.482, 733
470.568, 731.307
477.496, 729
480.031, 728.156
483.505, 727
486.035, 726.158
489.513, 725
493.701, 723.607
495.524, 723
499.16, 721.79

Low Permeable 
Earth Liner

Bottom Liner 
Critical 
Interface - 
Base and 
Sideslopes

LCS Granular 
Drainage Layer

Assigned to:
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507.535, 719
509.344, 718.398
513.543, 717
515.347, 716.4
519.551, 715
521.35, 714.401
525.559, 713
529.162, 711.807
537.749, 709
539.827, 708.301
543.591, 707
545.694, 706.3
549.599, 705
551.706, 704.298
555.606, 703
560.534, 701.359
567.615, 699
570.071, 698.182
573.623, 697
577.692, 695.645
579.631, 695
583.706, 693.643
583.706, 693.643
585.639, 693
594.551, 690.033
597.655, 689
599.571, 688.362
603.662, 687
608.129, 685.513
609.67, 685
618.233, 685
628.127, 685.241
628.175, 685.242
700.514, 687
768.454, 688.654
835.534, 687
874.622, 687
885.02, 687
885.837, 687
914.501, 685.056
914.512, 685.056
916.783, 685
918.713, 684.952
920.67, 685
922.861, 685.058
931.35, 685.433
933.943, 685.923
944.266, 687
947.065, 687.849
951.886, 689
965.137, 692.608
966.644, 693
967.06, 693.116
971.617, 694.286
974.456, 694.923
974.842, 695
982.543, 696.691
984.141, 697
990.827, 698.433
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993.853, 699
1011.96, 702.672
1013.62, 703
1014.48, 703.184
1029.03, 705
1036.48, 706.144
1049.43, 707
1054.51, 707.425
1060.93, 707.795
1067.29, 707.858
1069.81, 707.862
1084.55, 707
1094.3, 706.515
1105.9, 705
1109.31, 704.655
1114.62, 703.964
1116.8, 703.68
1119.86, 703.126
1120.45, 703
1128.59, 701.46
1130.69, 701
1136.6, 699.804
1140.35, 699
1147.15, 697.628
1150.1, 697
1152.34, 696.587
1158.74, 695
1164.46, 693.516
1180.87, 693.158
1199.19, 693
1219.93, 692.821
1247.58, 692.53
1274.37, 693
1354.83, 694.411
1380.25, 693.892
1449.64, 693
1461.71, 693
1495.01, 693
1500.48, 693
1516.31, 692.277
1637.28, 691
1692.86, 691
1719.06, 690.137
1781.17, 689.396
1807.13, 689
1816.05, 689
1826.74, 689
1846.47, 688.169
1846.65, 688.162
1850.41, 686.948
1855.35, 685.225
1856.02, 685
1856.55, 685
1858.87, 685
1861.85, 685
1868.81, 687.228
1874.47, 689
1874.47, 689
1875.79, 689.44
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Piezoline

1880.49, 691
1880.54, 691
1881.86, 691.439
1886.54, 693
1891.23, 694.563
1892.54, 695
1893.8, 695.436
1893.84, 695.436
1898.54, 697
1899.79, 697.434
1899.84, 697.434
1904.54, 699
1905.79, 699.433
1905.84, 699.433
1910.54, 701
1911.78, 701.431
1911.83, 701.431
1916.54, 703
1917.78, 703.43
1917.83, 703.429
1922.54, 705
1923.77, 705.428
1923.82, 705.428
1928.54, 707
1929.77, 707.426
1929.82, 707.426
1934.54, 709
1935.76, 709.425
1935.82, 709.425
1940.54, 711
1941.76, 711.423
1941.81, 711.423
1946.54, 713
1947.76, 713.422
1947.81, 713.422
1952.54, 715
1953.76, 715.42
1953.8, 715.42
1958.54, 717
1959.76, 717.419
1959.8, 717.419
1964.54, 719
1965.76, 719.417
1965.79, 719.417
1970.54, 721
1971.76, 721.416
1971.79, 721.416
1976.54, 723
1977.76, 723.414
1977.79, 723.414
1982.54, 725
1987.31, 726.589
1988.52, 727
1988.54, 727
1993.32, 728.59
1994.52, 729
1994.54, 729
1995.75, 729.41
1995.77, 729.41
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2000.55, 731
2001.74, 731.408
2001.77, 731.408
2006.55, 733
2007.74, 733.406
2007.77, 733.406
2012.55, 735
2013.73, 735.405
2013.76, 735.405
2018.55, 737
2019.73, 737.403
2019.76, 737.403
2024.55, 739
2025.72, 739.402
2025.75, 739.402
2030.55, 741
2031.73, 741.4
2036.53, 743
2041.91, 744.8
2060.85, 738.545
2075.51, 733.686
2122.09, 718.246
2127.47, 716.441
2149.16, 709.179
2175.38, 700.392
2176.55, 700
2195.21, 693.791
2195.27, 693.772
2195.49, 693.776
2195.5, 693.776
2195.59, 693.778
2208.3, 694
2235.83, 694.482
2276.51, 695.194
2295.76, 695.531
2313.04, 695.833
2322.59, 696
2366.91, 696.776
2387.58, 696.422
2475.13, 694.921
2521.93, 694.112
2580.01, 695.119
2599.02, 695.449
2655.66, 696.431
2676.93, 696.8
2698.12, 696.433
2756.78, 695.419
2775.37, 695.097
2824.98, 694.239
2831.93, 694.119
2870.81, 694.793
2896.34, 695.236
2908.97, 695.455
2965.96, 696.443
2986.93, 696.807
3005.86, 696.479
3026.7, 696.119
3084.07, 695.126
3141.93, 694.125
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3160.86, 694.454
3218.92, 695.461
3276.16, 696.453
3296.93, 696.814
3315.7, 696.489
3373.9, 695.482
3431.21, 694.491
3451.93, 694.132
3472.59, 694.49
3501.92, 694.999
3532.41, 695.598
3555.9, 696.059
3592.57, 696.784
3608.3, 697.095
3613.84, 697.204
3660.7, 696.618
3690.91, 696.239
3711.25, 695.984
3731.91, 695.696
3736.97, 695.63
3774.17, 695.144
3778.84, 695.083
3829.52, 696.079
3847.89, 696.44
3856.62, 696.594
3891.54, 697.211
3937.75, 698.028
3943.28, 697.934
3967.87, 697.514
4028.8, 696.473
4092.79, 695.38
4147.28, 696.336
4168.34, 696.706
4213.55, 697.499
4302.23, 727.041
4347.22, 741.988
4350.55, 743.096
4352.88, 743.177
4354.12, 743.273
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2.5842.5842.5842.584

1

W (Final)

Method: Janbu corrected
Factor of Safety: 2.584
Center: 4193.141, 1179.681
Radius: 590.846
Left Slip Surface Endpoint: 3678.579, 889.293
Right Slip Surface Endpoint: 4571.654, 726.000

Zion Landfill Site 2 North Expansion: Section A-A' (North Side)
Rapid Drawdown / Army Corps of Engineers Analysis
Complete Buildout / Global Stability
Circular - Grid Search 
Static Conditions 

RD 
PhiR 
(deg)

RD 
Cr 

(psf)

Rapid Drawdown 
(RD) Undrained 

Strength

Phi 
(deg)

Cohesion 
(psf)

Sat. Unit 
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Unit 
Weight 

(lbs/ft3)
ColorMaterial Name

No34.30130.3121.5Final Cover Soils

No21.90130.3121.5
Final Cover Critical 

Interface

No3007575Expansion Waste Fill

No3007575Existing Waste Fill

No300130126
LCS Granular 

Drainage Layer

No14.945134.1128.2
Bottom Liner Critical 
Interface - Base and 

Sideslopes

No34.30134.1128.2
Low Permeable Earth 

Liner

11.81465Yes14.31000137.8136.6Wadsworth Till
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Slide Analysis Information

A-A_final_north_LT

Project Summary
File Name: A-A_final_north_LT.slmd
Slide Modeler Version: 9.006
Compute Time: 00h:00m:48.916s
Project Title: SLIDE - An Interactive Slope Stability Program
Date Created: 1/30/2020, 11:59:15 AM

General Settings
Units of Measurement: Imperial Units
Time Units: days
Permeability Units: feet/second
Data Output: Standard
Failure Direction: Left to Right

Analysis Options
Slices Type: Vertical

Analysis Methods Used
Bishop simplified
GLE/Morgenstern-Price with interslice force function 
(Half Sine)
Janbu corrected
Spencer

Number of slices: 50
Tolerance: 0.005
Maximum number of iterations: 75
Check malpha < 0.2: Yes
Create Interslice boundaries at intersections with water 
tables and piezos:

Yes

Initial trial value of FS: 1
Steffensen Iteration: Yes

Groundwater Analysis



Groundwater Method: Water Surfaces
Pore Fluid Unit Weight [lbs/ft3]: 62.4
Use negative pore pressure cutoff: Yes
Maximum negative pore pressure [psf]: 0
Advanced Groundwater Method: Rapid Drawdown
Rapid Drawdown Method: Army Corp. Eng. 2 Stage (1970)

Random Numbers
Pseudo-random Seed: 10116
Random Number Generation Method: Park and Miller v.3

Surface Options
Surface Type: Circular
Search Method: Grid Search
Radius Increment: 10
Composite Surfaces: Disabled
Reverse Curvature: Invalid Surfaces
Minimum Elevation: Not Defined
Minimum Depth [ft]: 6
Minimum Area: Not Defined
Minimum Weight: Not Defined

Seismic Loading
Advanced seismic analysis: No
Staged pseudostatic analysis: No

Materials
Final Cover Soils

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 0
Friction Angle [deg] 34.3
Water Surface None
Ru Value 0
Final Cover Critical Interface

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 121.5
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Saturated Unit Weight [lbs/ft3] 130.3
Cohesion [psf] 0
Friction Angle [deg] 21.9
Water Surface None
Ru Value 0
Expansion Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface None
Ru Value 0
Existing Waste Fill

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 75
Saturated Unit Weight [lbs/ft3] 75
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface None
Ru Value 0
LCS Granular Drainage Layer

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 126
Saturated Unit Weight [lbs/ft3] 130
Cohesion [psf] 0
Friction Angle [deg] 30
Water Surface Piezometric Line 1
Hu Value 1
Bottom Liner Critical Interface - Base and Sideslopes

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 45
Friction Angle [deg] 14.9
Water Surface Piezometric Line 1
Hu Value 1
Low Permeable Earth Liner

Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 128.2
Saturated Unit Weight [lbs/ft3] 134.1
Cohesion [psf] 0
Friction Angle [deg] 34.3
Water Surface Piezometric Line 1
Hu Value 1
Wadsworth Till

3/65

Tuesday, January 26, 2021A-A_final_north_LT



Color

Strength Type Mohr-Coulomb
Unsaturated Unit Weight [lbs/ft3] 136.6
Saturated Unit Weight [lbs/ft3] 137.8
Cohesion [psf] 1000
Friction Angle [deg] 14.3
Water Surface Water Table
Hu Value 1
Rapid Drawdown Undrained Behaviour Yes
RD Shear Strength Envelope Properties CR: 1465PhiR: 11.8

Global Minimums
Method: bishop simplified

FS 2.710510
Center: 4193.141, 1302.816
Radius: 690.297
Left Slip Surface Endpoint: 3639.275, 890.818
Right Slip Surface Endpoint: 4572.341, 726.000
Resisting Moment: 2.69843e+09 lb-ft
Driving Moment: 9.95543e+08 lb-ft
Total Slice Area: 125458 ft2
Surface Horizontal Width: 933.066 ft
Surface Average Height: 134.458 ft

Method: janbu corrected

FS 2.584430
Center: 4193.141, 1179.681
Radius: 590.846
Left Slip Surface Endpoint: 3678.579, 889.293
Right Slip Surface Endpoint: 4571.654, 726.000
Resisting Horizontal Force: 3.84059e+06 lb
Driving Horizontal Force: 1.48605e+06 lb
Total Slice Area: 134572 ft2
Surface Horizontal Width: 893.075 ft
Surface Average Height: 150.684 ft

Method: spencer
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FS 2.685010
Center: 4193.141, 1302.816
Radius: 690.297
Left Slip Surface Endpoint: 3639.275, 890.818
Right Slip Surface Endpoint: 4572.341, 726.000
Resisting Moment: 2.67304e+09 lb-ft
Driving Moment: 9.95543e+08 lb-ft
Resisting Horizontal Force: 3.53824e+06 lb
Driving Horizontal Force: 1.31778e+06 lb
Total Slice Area: 125458 ft2
Surface Horizontal Width: 933.066 ft
Surface Average Height: 134.458 ft

Method: gle/morgenstern-price

FS 2.687780
Center: 4209.540, 1302.816
Radius: 681.949
Left Slip Surface Endpoint: 3666.922, 889.754
Right Slip Surface Endpoint: 4573.323, 726.000
Resisting Moment: 2.46897e+09 lb-ft
Driving Moment: 9.18592e+08 lb-ft
Resisting Horizontal Force: 3.31284e+06 lb
Driving Horizontal Force: 1.23256e+06 lb
Total Slice Area: 114203 ft2
Surface Horizontal Width: 906.401 ft
Surface Average Height: 125.996 ft

Valid and Invalid Surfaces
Method: bishop simplified

Number of Valid Surfaces: 4774
Number of Invalid Surfaces: 77

Error Codes
Error Code -103 reported for 77 surfaces

Method: janbu corrected

Number of Valid Surfaces: 4768
Number of Invalid Surfaces: 83

Error Codes
Error Code -103 reported for 77 surfaces
Error Code -108 reported for 1 surface
Error Code -200 reported for 5 surfaces

Method: spencer
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Number of Valid Surfaces: 4766
Number of Invalid Surfaces: 85

Error Codes
Error Code -103 reported for 77 surfaces
Error Code -108 reported for 3 surfaces
Error Code -200 reported for 5 surfaces

Method: gle/morgenstern-price

Number of Valid Surfaces: 4767
Number of Invalid Surfaces: 84

Error Codes
Error Code -103 reported for 77 surfaces
Error Code -108 reported for 2 surfaces
Error Code -200 reported for 5 surfaces

Error Code Descriptions

The following errors were encountered during the computation:
-103 = Two surface / slope intersections, but one or more surface / nonslope external polygon  
intersections lie between them. This usually occurs when the slip surface extends past the  
bottom of the soil region, but may also occur on a benched slope model with two sets of Slope  
Limits.
-108 = Total driving moment or total driving force < 0.1. This is to limit the calculation of  
extremely high safety factors if the driving force is very small (0.1 is an arbitrary number).
-200 = Factor of Safety <= min iteration value. Could mean 0 Normal/Shear resistance along  
part of the slip surface

Entity Information
Army

Shared Entities

Type Coordinates (x,y)
4805.88, 742.054
4796.47, 742.054
4726.05, 728
4724.43, 727.354
4723.55, 727
4718.38, 727
4715.55, 727
4712.32, 726.355
4710.54, 726
4685.73, 726
4656.84, 726
4522.44, 726
4520.26, 726.437
4517.44, 727
4513.9, 727
4509.44, 727
4508.31, 727.451
4506.94, 728
4486.94, 732
4486.94, 732
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4484.34, 732.521
4481.94, 733
4481.87, 733
4479.43, 733.489
4476.94, 734
4476.94, 734
4473.66, 734.657
4466.94, 736
4466.94, 736
4466.94, 736
4464.44, 736.5
4461.97, 736.994
4461.41, 737.105
4456.92, 738
4447.57, 739.873
4442.27, 740.935
4431.95, 743
4429.16, 743.558
4410.47, 743.103
4399.15, 742.903
4395.49, 741.691
4390.15, 739.897
4386.69, 739.881
4380.14, 739.897
4377.03, 740.918
4371.14, 742.896
4365, 744.839
4354.12, 748.427
4347.22, 750.154
4333.51, 753.581
4307.9, 760
4147.28, 800.154
4034.9, 828.248
3943.28, 851.154
3927.9, 855
3907.85, 860.012
3887.89, 865
3862.48, 871.353
3847.89, 875
3838.52, 875.876
3826.49, 877
3817.3, 877.874
3805.47, 879
3795.83, 879.918
3784.45, 881
3774.39, 881.957
3763.43, 883
3753.28, 883.966
3743.06, 884.939
3742.72, 884.971
3742.42, 885
3736.08, 885.603
3731.91, 886
3712.33, 887.896
3711.25, 888
3660.7, 890
3608.3, 892
3555.9, 894
3501.92, 894.208
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3324.04, 895.343
3093.34, 895.755
2956.54, 896
2486.56, 896
2475.13, 896
2234.57, 896
2195.59, 896
2181.65, 896
2141.81, 896
2127.47, 896
1858.87, 896
1616.33, 896
1495.01, 896
1458.28, 896
1456.86, 896.353
1456.85, 896.354
1454.84, 896.853
1447.37, 898.703
1446.76, 898.853
1439.22, 900.721
1438.69, 900.853
1431.08, 902.74
1430.62, 902.853
1429.15, 903.217
1429.15, 903.218
1422.55, 904.853
1415.47, 906.607
1415.47, 906.607
1414.48, 906.853
1406.62, 908.801
1406.4, 908.853
1398.46, 910.822
1398.33, 910.853
1390.3, 912.844
1390.26, 912.853
1390.12, 912.889
1390.12, 912.889
1386.77, 913.717
1380.94, 914.966
1373.16, 915.464
1354.04, 916.986
1349.5, 917.317
1340.81, 917.854
1326.59, 918.986
1314.16, 919.891
1308.46, 920.243
1299.13, 920.986
1278.82, 922.465
1276.11, 922.633
1271.72, 922.983
1264.11, 923.65
1247.79, 925
1244.03, 925
1239.2, 925
1223.74, 925
1219.79, 925
1211.96, 924.561
1200.98, 923.615
1197.39, 923.302
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External Boundary

1194.12, 922.975
1192.25, 922.788
1174.12, 920.975
1161.84, 919.746
1154.12, 918.975
1141.84, 917.746
1134.12, 916.975
1131.52, 916.714
1113.76, 914.939
1110.03, 914.006
1110.01, 914.002
1105.41, 912.851
1104.42, 912.604
1097.41, 910.851
1096.34, 910.584
1089.41, 908.851
1088.27, 908.565
1081.41, 906.851
1076.31, 905.577
1076.3, 905.573
1073.41, 904.851
1070.76, 904.188
1070.74, 904.184
1065.41, 902.851
1064.04, 902.51
1057.41, 900.851
1050.91, 899.226
1049.41, 898.851
1042.98, 897.243
1041.41, 896.851
1035.75, 895.435
1035.73, 895.432
1033.41, 894.851
1031.24, 894.309
1031.23, 894.306
1025.41, 892.851
1023.7, 892.424
1017.41, 890.851
1015.64, 890.407
1009.41, 888.851
1002.24, 887.059
1001.87, 886.967
1001.85, 886.96
1001.53, 886.882
1001.41, 886.851
1000.31, 886.576
998.452, 886.111
998.336, 886.082
993.409, 884.851
989.728, 883.93
988.483, 883.619
988.367, 883.59
986.509, 883.126
985.409, 882.851
982.082, 882.019
977.409, 880.851
973.251, 879.811
969.409, 878.851
964.222, 877.554
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961.409, 876.851
959.545, 876.385
957.953, 875.986
953.409, 874.851
950.878, 874.218
950.2, 874.048
949.069, 873.766
947.594, 873.397
945.409, 872.851
945.25, 872.811
944.49, 872.621
943.871, 872.466
937.409, 870.851
935.469, 870.366
929.409, 868.851
922.837, 867.208
921.409, 866.851
914.83, 865.206
913.409, 864.851
912.054, 864.512
905.409, 862.851
904.157, 862.538
897.409, 860.851
895.171, 860.291
889.409, 858.851
883.455, 857.362
882.565, 857.14
881.409, 856.851
880.304, 856.574
873.409, 854.851
866.47, 853.116
865.409, 852.851
858.425, 851.105
857.409, 850.851
850.382, 849.094
849.409, 848.851
848.476, 848.617
841.409, 846.851
834.511, 845.126
833.409, 844.851
832.349, 844.586
825.409, 842.851
819.152, 841.286
817.409, 840.851
811.119, 839.278
809.409, 838.851
807.747, 838.435
801.409, 836.851
794.398, 835.098
793.409, 834.851
792.434, 834.607
792.426, 834.605
785.409, 832.851
778.07, 831.016
777.409, 830.851
777.357, 830.838
777.354, 830.838
769.409, 828.851
766.195, 828.047
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761.409, 826.851
754.352, 825.086
754.344, 825.084
753.409, 824.851
752.484, 824.619
752.476, 824.617
745.409, 822.851
742.15, 822.036
737.409, 820.851
734.118, 820.028
729.409, 818.851
726.082, 818.019
721.42, 816.851
714.316, 815.075
714.308, 815.073
713.42, 814.851
712.543, 814.631
712.535, 814.629
705.42, 812.851
701.994, 811.994
697.42, 810.851
692.873, 809.714
689.42, 808.851
684.906, 807.722
681.42, 806.851
674.27, 805.063
674.262, 805.061
673.422, 804.851
672.586, 804.643
665.409, 802.851
661.711, 801.926
657.419, 800.851
653.685, 799.917
649.422, 798.851
645.167, 797.79
641.409, 796.851
634.21, 795.051
633.409, 794.851
632.619, 794.653
625.409, 792.851
621.53, 791.881
617.419, 790.851
613.503, 789.872
609.419, 788.851
605.466, 787.862
601.421, 786.851
594.16, 785.039
593.415, 784.852
592.654, 784.664
585.393, 782.851
581.342, 781.838
577.393, 780.851
573.314, 779.831
569.392, 778.851
565.288, 777.824
561.39, 776.85
554.142, 775.035
553.404, 774.85
552.668, 774.665
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545.409, 772.851
538.007, 771
538.003, 771
537.388, 770.846
529.393, 768.851
525.016, 767.756
521.392, 766.85
514.117, 765.028
513.413, 764.851
512.696, 764.673
505.386, 762.851
500.914, 761.732
497.408, 760.85
492.912, 759.725
489.386, 758.851
485.922, 757.977
481.42, 756.851
474.122, 755.025
473.423, 754.851
472.728, 754.677
465.411, 752.851
460.744, 751.683
457.419, 750.85
453.425, 749.85
449.755, 748.932
449.43, 748.851
449.065, 748.76
441.43, 746.851
411.625, 739.4
408.752, 739.647
407.707, 739.78
399.328, 740
391.535, 740.576
375.004, 740.361
356.331, 740.013
351.947, 740
351.399, 739.824
347.109, 738
345.31, 737.207
342.499, 736
338.762, 734.381
337.91, 734
333.865, 732.219
333.374, 732
331.196, 732
314.988, 732
314.081, 732.094
284.972, 732.744
267.961, 732.886
0, 728.896
1.137e-13, 646.588
-5.68e-14, 330.891
5009.05, 330.891
5009.05, 649.333
5009.05, 742.054
411.625, 739.4
415.074, 739.104
419.682, 740
425.234, 740.088
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426.201, 740.106
426.87, 740.119
435.797, 740.289
440.602, 740.289
447.47, 738
450.033, 737.146
453.47, 736
454.639, 735.61
456.913, 734.853
459.474, 734
462.023, 733.151
465.481, 732
465.482, 732
470.568, 730.307
477.496, 728
480.031, 727.156
483.505, 726
486.035, 725.158
489.513, 724
493.701, 722.607
495.524, 722
499.16, 720.79
507.535, 718
509.344, 717.398
513.543, 716
515.347, 715.4
519.551, 714
521.35, 713.401
525.559, 712
529.162, 710.807
537.749, 708
539.827, 707.301
543.591, 706
545.694, 705.3
549.599, 704
551.706, 703.298
555.606, 702
560.534, 700.359
567.615, 698
570.071, 697.182
573.623, 696
577.692, 694.645
579.631, 694
583.706, 692.643
583.706, 692.643
585.639, 692
594.551, 689.033
597.655, 688
599.571, 687.362
603.662, 686
608.129, 684.513
609.67, 684
618.233, 684
628.127, 684.241
628.175, 684.242
700.514, 686
768.454, 687.654
835.534, 686
874.622, 686
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885.02, 686
885.837, 686
914.501, 684.056
914.512, 684.056
916.783, 684
918.713, 683.952
920.67, 684
922.861, 684.058
931.35, 684.433
933.943, 684.923
944.266, 686
947.065, 686.849
951.886, 688
965.137, 691.608
966.644, 692
967.06, 692.116
971.617, 693.286
974.456, 693.923
974.842, 694
982.543, 695.691
984.141, 696
990.827, 697.433
993.853, 698
1011.96, 701.672
1013.62, 702
1014.48, 702.184
1029.03, 704
1036.48, 705.144
1049.43, 706
1054.51, 706.425
1060.93, 706.795
1067.29, 706.858
1069.81, 706.862
1084.55, 706
1094.3, 705.515
1105.9, 704
1109.31, 703.655
1114.62, 702.964
1116.8, 702.68
1119.86, 702.126
1120.45, 702
1128.59, 700.46
1130.69, 700
1136.6, 698.804
1140.35, 698
1147.15, 696.628
1150.1, 696
1152.34, 695.587
1158.74, 694
1164.46, 692.516
1180.87, 692.158
1199.19, 692
1219.93, 691.821
1247.58, 691.53
1274.37, 692
1354.83, 693.411
1380.25, 692.892
1449.64, 692
1461.71, 692
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Material Boundary

1495.01, 692
1500.48, 692
1516.31, 691.277
1637.28, 690
1692.86, 690
1719.06, 689.137
1781.17, 688.396
1807.13, 688
1816.05, 688
1826.74, 688
1846.47, 687.169
1850.09, 686
1855.02, 684.278
1855.86, 684
1856.55, 684
1858.87, 684
1862.01, 684
1866.61, 685.507
1867.43, 685.773
1868.11, 686
1868.4, 686.102
1874.47, 688
1874.47, 688
1875.79, 688.44
1880.49, 690
1880.54, 690
1881.86, 690.439
1886.54, 692
1891.23, 693.563
1892.54, 694
1893.8, 694.436
1893.84, 694.436
1898.54, 696
1899.79, 696.434
1899.84, 696.434
1904.54, 698
1905.79, 698.433
1905.84, 698.433
1910.54, 700
1911.78, 700.431
1911.83, 700.431
1916.54, 702
1917.78, 702.43
1917.83, 702.429
1922.54, 704
1923.77, 704.428
1923.82, 704.428
1928.54, 706
1929.77, 706.426
1929.82, 706.426
1934.54, 708
1935.76, 708.425
1935.82, 708.425
1940.54, 710
1941.76, 710.423
1941.81, 710.423
1946.54, 712
1947.76, 712.422
1947.81, 712.422
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1952.54, 714
1953.76, 714.42
1953.8, 714.42
1958.54, 716
1959.76, 716.419
1959.8, 716.419
1964.54, 718
1965.76, 718.417
1965.79, 718.417
1970.54, 720
1971.76, 720.416
1971.79, 720.416
1976.54, 722
1977.76, 722.414
1977.79, 722.414
1982.54, 724
1987.31, 725.589
1988.52, 726
1988.54, 726
1993.32, 727.59
1994.52, 728
1994.54, 728
1995.75, 728.41
1995.77, 728.41
2000.55, 730
2001.74, 730.408
2001.77, 730.408
2006.55, 732
2007.74, 732.406
2007.77, 732.406
2012.55, 734
2013.73, 734.405
2013.76, 734.405
2018.55, 736
2019.73, 736.403
2019.76, 736.403
2024.55, 738
2025.72, 738.402
2025.75, 738.402
2030.55, 740
2031.73, 740.4
2036.53, 742
2041.91, 743.743
2060, 737.734
2072.88, 733.432
2127.47, 715.257
2173.38, 700
2195.04, 692.792
2195.11, 692.769
2195.24, 692.771
2195.59, 692.778
2366.91, 695.776
2388.56, 695.405
2447.68, 694.392
2475.13, 693.921
2503.22, 693.435
2521.93, 693.112
2580.01, 694.119
2600.94, 694.482
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2620.04, 694.813
2676.93, 695.8
2698.12, 695.433
2754.87, 694.452
2812.84, 693.449
2824.98, 693.239
2831.93, 693.119
2851.01, 693.449
2908.97, 694.455
2965.96, 695.443
2986.93, 695.807
3007.83, 695.445
3064.92, 694.458
3122.95, 693.454
3141.93, 693.125
3160.85, 693.454
3218.92, 694.461
3276.17, 695.453
3296.93, 695.814
3317.63, 695.456
3374.97, 694.464
3433.1, 693.458
3451.93, 693.132
3470.7, 693.458
3501.92, 693.999
3529.71, 694.545
3555.9, 695.059
3593.08, 695.794
3608.3, 696.095
3613.84, 696.204
3660.7, 695.618
3690.86, 695.24
3711.25, 694.984
3731.91, 694.696
3737.4, 694.624
3756.25, 694.378
3778.84, 694.083
3829.53, 695.079
3847.89, 695.44
3856.61, 695.594
3876.56, 695.947
3891.57, 696.212
3937.75, 697.028
3943.28, 696.934
3967.86, 696.515
4028.78, 695.474
4075.88, 694.669
4092.79, 694.38
4147.28, 695.336
4168.47, 695.708
4213.72, 696.502
4287.75, 721.165
4347.22, 740.972
4354.12, 743.273
4360.73, 743.124
4361.26, 743.112
4363.81, 743.055
4369.04, 742.975
4371.14, 742.896
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425.234, 740.088
425.659, 739.946
439.628, 735.289
445.572, 733.308
448.135, 732.454
451.572, 731.308
452.741, 730.918
455.017, 730.16
457.579, 729.307
460.127, 728.458
464.508, 727
464.51, 727
468.673, 725.614
475.6, 723.307
478.136, 722.463
481.611, 721.307
484.14, 720.465
487.618, 719.307
491.807, 717.914
493.629, 717.307
497.265, 716.097
505.64, 713.307
507.449, 712.705
511.648, 711.307
513.452, 710.707
517.656, 709.307
519.455, 708.708
523.669, 707.306
527.287, 706.108
535.86, 703.305
537.89, 702.622
541.663, 701.318
543.799, 700.607
547.704, 699.307
549.811, 698.606
553.711, 697.307
558.639, 695.666
565.718, 693.308
568.176, 692.49
571.728, 691.307
575.797, 689.953
577.736, 689.307
582.052, 687.87
582.052, 687.87
583.743, 687.307
592.656, 684.34
595.759, 683.307
597.676, 682.669
601.767, 681.307
606.234, 679.82
608.698, 679
618.307, 679
628.226, 679.242
628.274, 679.242
700.659, 681.002
768.453, 682.652
835.46, 681
874.622, 681
885.02, 681

18/65

Tuesday, January 26, 2021A-A_final_north_LT



885.634, 681
914.27, 679.058
914.411, 679.057
916.635, 679.002
918.712, 678.951
920.822, 679.002
923.072, 679.061
932.042, 679.457
934.813, 679.981
945.459, 681.092
948.634, 682.055
953.372, 683.186
966.68, 686.81
968.205, 687.206
968.611, 687.32
973.02, 688.452
975.698, 689.053
976.071, 689.127
983.756, 690.815
985.339, 691.121
992.008, 692.55
995.001, 693.111
1013.14, 696.789
1014.83, 697.123
1015.48, 697.262
1029.86, 699.057
1037.13, 700.174
1049.88, 701.017
1054.93, 701.439
1061.13, 701.796
1067.32, 701.858
1069.64, 701.862
1084.22, 701.009
1093.76, 700.535
1105.21, 699.039
1108.62, 698.694
1113.85, 698.014
1115.88, 697.749
1118.7, 697.239
1119.27, 697.117
1127.39, 695.581
1129.45, 695.129
1135.37, 693.93
1139.13, 693.125
1145.94, 691.753
1148.93, 691.114
1151.08, 690.719
1157.27, 689.184
1163.63, 687.532
1180.77, 687.159
1199.14, 687
1219.87, 686.821
1247.6, 686.53
1274.47, 687.001
1354.82, 688.409
1380.15, 687.893
1449.6, 687
1461.71, 687
1495.01, 687
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Material Boundary

1500.34, 687
1516.14, 686.278
1637.24, 685
1692.76, 685
1718.93, 684.138
1781.09, 683.397
1807.08, 683
1816.05, 683
1826.62, 683
1845.4, 682.209
1848.18, 681.312
1853.09, 679.599
1854.88, 679
1856.55, 679
1858.87, 679
1862.97, 679
1868.47, 680.801
1869.31, 681.074
1870.05, 681.322
1870.29, 681.404
1875.39, 683
1875.45, 683
1877.69, 683.747
1881.46, 685
1881.51, 685
1883.75, 685.747
1888.43, 687.308
1893.13, 688.871
1894.47, 689.319
1894.81, 689.435
1894.82, 689.435
1900.47, 691.319
1900.8, 691.434
1900.81, 691.434
1906.47, 693.319
1906.8, 693.432
1906.81, 693.432
1912.47, 695.319
1912.79, 695.431
1912.81, 695.431
1918.47, 697.32
1918.79, 697.429
1918.8, 697.429
1924.47, 699.32
1924.78, 699.428
1924.8, 699.428
1930.47, 701.32
1930.78, 701.426
1930.79, 701.426
1936.47, 703.32
1936.78, 703.425
1936.79, 703.425
1942.47, 705.32
1942.77, 705.423
1942.78, 705.423
1948.47, 707.319
1948.77, 707.422
1948.78, 707.422
1954.47, 709.318
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1954.77, 709.42
1954.78, 709.42
1960.47, 711.317
1960.76, 711.419
1960.77, 711.419
1966.47, 713.316
1966.76, 713.417
1966.77, 713.417
1972.46, 715.315
1972.76, 715.416
1972.76, 715.416
1978.46, 717.315
1978.75, 717.414
1978.76, 717.414
1984.44, 719.308
1989.23, 720.903
1989.51, 721
1989.52, 721
1995.23, 722.904
1995.51, 723
1995.54, 723
1996.74, 723.41
1996.75, 723.41
2002.46, 725.314
2002.74, 725.408
2002.74, 725.408
2008.46, 727.314
2008.73, 727.406
2008.74, 727.406
2014.46, 729.314
2014.73, 729.405
2014.73, 729.405
2020.46, 731.315
2020.72, 731.403
2020.73, 731.403
2026.46, 733.315
2026.72, 733.402
2026.73, 733.402
2032.46, 735.313
2033.64, 735.713
2037.69, 737.065
2041.9, 738.472
2061.54, 731.927
2127.47, 709.948
2194.18, 687.752
2195.59, 687.778
2206.66, 687.971
2366.91, 690.776
2388.53, 690.405
2447.68, 689.392
2475.13, 688.921
2503.25, 688.435
2521.93, 688.112
2580.04, 689.12
2600.94, 689.482
2620.01, 689.813
2676.93, 690.8
2698.09, 690.434
2754.87, 689.452
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2812.87, 688.448
2824.98, 688.239
2831.93, 688.119
2850.97, 688.449
2908.97, 689.455
2965.99, 690.443
2986.93, 690.807
3007.8, 690.446
3064.92, 689.458
3122.98, 688.453
3141.93, 688.125
3160.82, 688.453
3218.92, 689.461
3276.19, 690.454
3296.93, 690.814
3317.6, 690.456
3374.97, 689.464
3433.13, 688.457
3451.93, 688.132
3470.67, 688.457
3501.92, 688.999
3529.71, 689.545
3555.9, 690.059
3593.11, 690.795
3608.3, 691.095
3613.84, 691.204
3660.7, 690.618
3690.85, 690.24
3711.25, 689.984
3731.91, 689.696
3737.4, 689.624
3756.29, 689.378
3778.84, 689.083
3829.56, 690.08
3847.89, 690.44
3856.6, 690.594
3876.52, 690.946
3891.68, 691.214
3937.75, 692.028
3943.28, 691.934
3967.79, 691.516
4028.7, 690.475
4075.88, 689.669
4092.79, 689.38
4147.28, 690.336
4166.21, 690.668
4214.57, 691.517
4293.87, 717.935
4347.22, 735.704
4368.61, 742.832
4369.04, 742.975
435.797, 740.289
442.642, 742
450.278, 743.909
450.642, 744
450.968, 744.081
454.639, 745
458.633, 746
461.959, 746.833
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466.624, 748
473.939, 749.826
474.634, 750
475.332, 750.174
482.633, 752
487.141, 753.127
490.599, 754
494.12, 754.873
498.626, 756
502.131, 756.883
506.599, 758
513.901, 759.821
514.625, 760
515.336, 760.179
522.606, 762
526.229, 762.906
530.606, 764
538.599, 765.995
538.618, 766
538.622, 766
538.64, 766.005
546.622, 768
553.883, 769.815
554.619, 770
555.355, 770.184
562.605, 772
566.5, 772.974
570.605, 774
574.527, 774.98
578.605, 776
582.554, 776.987
586.606, 778
593.858, 779.811
594.624, 780
595.376, 780.19
602.632, 782
606.678, 783.012
610.632, 784
614.715, 785.021
618.632, 786
622.745, 787.031
626.622, 788
633.831, 789.802
634.622, 790
635.422, 790.2
642.622, 792
646.38, 792.939
650.632, 794
654.898, 795.067
658.632, 796
662.927, 797.076
666.622, 798
673.797, 799.792
674.632, 800
675.475, 800.211
675.482, 800.213
682.633, 802
686.119, 802.872
690.633, 804
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694.086, 804.863
698.633, 806
703.206, 807.143
706.633, 808
713.748, 809.779
713.756, 809.781
714.633, 810
715.521, 810.222
715.529, 810.224
722.633, 812
727.298, 813.169
730.622, 814
735.33, 815.177
738.622, 816
743.363, 817.185
746.622, 818
753.689, 819.767
753.697, 819.769
754.622, 820
755.557, 820.234
755.564, 820.236
762.622, 822
767.408, 823.196
770.622, 824
777.968, 825.837
777.971, 825.837
778.622, 826
779.282, 826.165
786.622, 828
793.638, 829.754
793.646, 829.756
794.622, 830
795.611, 830.247
802.622, 832
808.959, 833.584
810.622, 834
812.332, 834.427
818.622, 836
820.364, 836.436
826.622, 838
833.562, 839.735
834.622, 840
835.724, 840.275
842.622, 842
849.689, 843.767
850.622, 844
851.594, 844.243
858.622, 846
859.638, 846.254
866.622, 848
867.683, 848.265
874.622, 850
881.516, 851.724
882.622, 852
883.778, 852.289
884.667, 852.511
890.622, 854
896.384, 855.44
898.622, 856
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905.369, 857.687
906.622, 858
913.267, 859.661
914.622, 860
916.042, 860.355
922.622, 862
924.05, 862.357
930.622, 864
936.682, 865.515
938.622, 866
945.083, 867.615
945.703, 867.77
946.463, 867.96
946.622, 868
948.807, 868.546
950.282, 868.915
951.413, 869.198
952.09, 869.367
954.622, 870
959.165, 871.136
960.758, 871.534
962.622, 872
965.435, 872.703
970.622, 874
974.464, 874.96
978.622, 876
983.295, 877.168
986.622, 878
987.722, 878.275
989.579, 878.739
989.696, 878.768
990.941, 879.08
994.622, 880
999.548, 881.232
999.665, 881.261
1001.52, 881.725
1002.62, 882
1002.75, 882.031
1003.06, 882.11
1003.09, 882.116
1003.45, 882.208
1010.62, 884
1016.85, 885.557
1018.62, 886
1024.91, 887.573
1026.62, 888
1032.44, 889.455
1032.46, 889.459
1034.62, 890
1036.95, 890.581
1036.96, 890.585
1042.62, 892
1044.19, 892.392
1050.62, 894
1052.12, 894.375
1058.62, 896
1065.26, 897.659
1066.62, 898
1071.96, 899.334
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1071.97, 899.337
1074.62, 900
1077.51, 900.722
1077.53, 900.726
1082.62, 902
1089.48, 903.714
1090.62, 904
1097.56, 905.733
1098.62, 906
1105.63, 907.753
1106.62, 908
1111.23, 909.151
1111.24, 909.155
1114.62, 910
1132.01, 911.739
1134.62, 912
1142.34, 912.771
1154.62, 914
1162.34, 914.771
1174.62, 916
1192.75, 917.813
1194.62, 918
1197.86, 918.324
1201.41, 918.634
1212.31, 919.573
1219.93, 920
1223.74, 920
1239.2, 920
1244.03, 920
1247.58, 920
1263.68, 918.668
1271.3, 918
1275.76, 917.645
1278.49, 917.476
1298.75, 916
1308.11, 915.255
1313.82, 914.902
1326.21, 914
1340.45, 912.866
1349.16, 912.328
1353.66, 912
1372.8, 910.476
1380.25, 910
1385.65, 908.845
1388.91, 908.035
1388.92, 908.035
1389.06, 908
1389.1, 907.991
1397.13, 906
1397.26, 905.969
1405.2, 904
1405.41, 903.947
1413.27, 902
1414.27, 901.754
1414.27, 901.754
1421.35, 900
1427.95, 898.364
1427.95, 898.363
1429.42, 898
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Material Boundary

1429.87, 897.887
1437.49, 896
1438.02, 895.868
1445.56, 894
1446.17, 893.85
1453.63, 892
1455.65, 891.501
1455.65, 891.5
1457.67, 891
1461.71, 890
1467.34, 888.591
1467.35, 888.589
1469.71, 888
1470.53, 887.793
1477.71, 886
1478.61, 885.773
1485.71, 884
1489.39, 883.08
1490.59, 882.778
1492.56, 882.287
1493.71, 882
1494.64, 881.766
1495.01, 881.674
1501.71, 880
1508.76, 878.237
1509.71, 878
1515.42, 876.572
1517.71, 876
1524.27, 874.359
1525.71, 874
1533.07, 872.159
1533.71, 872
1533.89, 871.955
1541.71, 870
1547.85, 868.466
1549.71, 868
1549.77, 867.986
1557.71, 866
1565.54, 864.043
1565.71, 864
1566.26, 863.863
1573.71, 862
1577.71, 861
1577.72, 860.999
1581.71, 860
1585.53, 859.045
1585.54, 859.044
1589.71, 858
1591.56, 857.539
1597.71, 856
1599.62, 855.525
1605.71, 854
1607.67, 853.51
1613.72, 852
1618.11, 850.901
1618.12, 850.899
1621.72, 850
1625.17, 849.136
1625.18, 849.135
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1629.72, 848
1631.84, 847.469
1637.72, 846
1639.9, 845.455
1645.72, 844
1647.95, 843.442
1653.72, 842
1658.44, 840.82
1658.45, 840.818
1661.72, 840
1664.88, 839.211
1664.88, 839.209
1669.72, 838
1672.15, 837.393
1677.72, 836
1680.18, 835.385
1685.72, 834
1688.19, 833.383
1693.72, 832
1698.69, 830.759
1701.72, 830
1707.44, 828.57
1709.72, 828
1715.32, 826.602
1717.72, 826
1723.24, 824.622
1725.72, 824
1728.35, 823.345
1733.73, 822
1736.41, 821.33
1741.73, 820
1744.46, 819.317
1749.73, 818
1752.51, 817.305
1757.73, 816
1760.55, 815.294
1765.72, 814
1770.89, 812.708
1773.72, 812
1778.85, 810.716
1781.7, 810
1784.68, 809.261
1789.73, 808
1792.72, 807.252
1797.73, 806
1803.91, 804.456
1805.73, 804
1811.94, 802.447
1813.73, 802
1817.77, 800.99
1817.78, 800.988
1821.73, 800
1825.74, 798.998
1825.75, 798.997
1829.73, 798
1835.99, 796.436
1837.73, 796
1844, 794.433
1845.73, 794

28/65

Tuesday, January 26, 2021A-A_final_north_LT



1852.02, 792.43
1853.73, 792
1857.65, 791.022
1857.65, 791.02
1858.87, 790.716
1861.74, 790
1865.84, 788.973
1865.85, 788.971
1869.74, 788
1876.04, 786.424
1877.74, 786
1879.43, 785.576
1885.74, 784
1887.43, 783.577
1893.72, 782
1897.59, 781.033
1897.6, 781.031
1901.71, 780
1905.83, 778.97
1905.84, 778.969
1909.7, 778
1911.41, 777.573
1917.72, 776
1924.02, 774.424
1925.72, 774
1932, 772.424
1933.69, 772
1937.57, 771.035
1937.58, 771.034
1941.71, 770
1945.85, 768.964
1945.86, 768.963
1949.7, 768
1956.05, 766.417
1957.71, 766
1959.39, 765.582
1965.72, 764
1967.39, 763.583
1973.7, 762
1977.57, 761.034
1977.58, 761.033
1981.71, 760
1985.9, 758.959
1985.9, 758.958
1989.74, 758
1991.4, 757.584
1997.72, 756
1999.4, 755.58
2005.72, 754
2007.48, 753.558
2013.7, 752
2017.55, 751.04
2017.56, 751.039
2021.71, 750
2025.87, 748.959
2025.88, 748.958
2029.73, 748
2032.55, 747.298
2037.73, 746
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2040.08, 745.405
2041.91, 744.8
2060.85, 738.545
2075.51, 733.686
2122.09, 718.246
2127.47, 716.441
2149.16, 709.179
2175.38, 700.392
2176.55, 700
2195.21, 693.791
2195.27, 693.772
2195.49, 693.776
2195.5, 693.776
2195.59, 693.778
2208.3, 694
2235.83, 694.482
2276.51, 695.194
2295.76, 695.531
2313.04, 695.833
2322.59, 696
2366.91, 696.776
2387.58, 696.422
2475.13, 694.921
2521.93, 694.112
2580.01, 695.119
2599.02, 695.449
2655.66, 696.431
2676.93, 696.8
2698.12, 696.433
2756.78, 695.419
2775.37, 695.097
2824.98, 694.239
2831.93, 694.119
2870.81, 694.793
2896.34, 695.236
2908.97, 695.455
2965.96, 696.443
2986.93, 696.807
3005.86, 696.479
3026.7, 696.119
3084.07, 695.126
3141.93, 694.125
3160.86, 694.454
3218.92, 695.461
3276.16, 696.453
3296.93, 696.814
3315.7, 696.489
3373.9, 695.482
3431.21, 694.491
3451.93, 694.132
3472.59, 694.49
3501.92, 694.999
3532.41, 695.598
3555.9, 696.059
3592.57, 696.784
3608.3, 697.095
3613.84, 697.204
3660.7, 696.618
3690.91, 696.239
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3711.25, 695.984
3731.91, 695.696
3736.97, 695.63
3774.17, 695.144
3778.84, 695.083
3829.52, 696.079
3847.89, 696.44
3856.62, 696.594
3891.54, 697.211
3937.75, 698.028
3943.28, 697.934
3967.87, 697.514
4028.8, 696.473
4092.79, 695.38
4147.28, 696.336
4168.34, 696.706
4213.55, 697.499
4302.23, 727.041
4347.22, 741.988
4350.55, 743.096
4352.88, 743.177
4354.12, 743.273

Material Boundary

2041.9, 738.472
2041.91, 743.585
2041.91, 743.743
2041.91, 744.8
425.659, 739.946
435.798, 740.139
440.577, 740.139
447.422, 737.858
449.985, 737.003
453.422, 735.858
454.591, 735.468
456.865, 734.711
459.427, 733.858
461.976, 733.009
465.456, 731.85
465.458, 731.85
470.521, 730.164
477.448, 727.858
479.983, 727.014
483.458, 725.858
485.987, 725.016
489.466, 723.858
493.653, 722.465
495.477, 721.858
499.113, 720.647
507.488, 717.858
509.297, 717.255
513.496, 715.858
515.3, 715.257
519.504, 713.858
521.302, 713.259
525.512, 711.858
529.115, 710.665
537.702, 707.858
539.778, 707.159
543.543, 705.858
545.647, 705.157
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549.551, 703.858
551.659, 703.156
555.559, 701.858
560.487, 700.217
567.567, 697.858
570.023, 697.04
573.575, 695.858
577.645, 694.503
579.583, 693.858
583.665, 692.499
583.665, 692.499
585.591, 691.858
594.504, 688.891
597.607, 687.858
599.524, 687.22
603.615, 685.858
608.082, 684.371
609.646, 683.85
618.235, 683.85
628.13, 684.091
628.178, 684.092
700.517, 685.85
768.454, 687.503
835.532, 685.85
874.622, 685.85
885.02, 685.85
885.832, 685.85
914.495, 683.906
914.51, 683.906
916.779, 683.85
918.713, 683.802
920.674, 683.85
922.866, 683.908
931.367, 684.283
933.965, 684.774
944.296, 685.852
947.104, 686.704
951.924, 687.855
965.176, 691.463
966.683, 691.855
967.099, 691.971
971.652, 693.14
974.487, 693.776
974.873, 693.853
982.574, 695.544
984.171, 695.853
990.856, 697.286
993.882, 697.853
1011.99, 701.525
1013.65, 701.853
1014.51, 702.036
1029.05, 703.851
1036.5, 704.995
1049.44, 705.85
1054.52, 706.275
1060.93, 706.645
1067.29, 706.708
1069.81, 706.712
1084.54, 705.85
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Material Boundary

1094.28, 705.366
1105.88, 703.851
1109.29, 703.506
1114.6, 702.815
1116.78, 702.531
1119.83, 701.979
1120.42, 701.853
1128.56, 700.313
1130.66, 699.853
1136.57, 698.657
1140.32, 697.853
1147.12, 696.481
1150.07, 695.853
1152.31, 695.44
1158.71, 693.855
1164.44, 692.366
1180.86, 692.008
1199.19, 691.85
1219.92, 691.671
1247.58, 691.38
1274.37, 691.85
1354.83, 693.26
1380.25, 692.742
1449.64, 691.85
1461.71, 691.85
1495.01, 691.85
1500.47, 691.85
1516.31, 691.127
1637.27, 689.85
1692.85, 689.85
1719.06, 688.987
1781.17, 688.246
1807.13, 687.85
1816.05, 687.85
1826.74, 687.85
1846.44, 687.02
1850.04, 685.858
1854.98, 684.136
1855.83, 683.85
1856.55, 683.85
1858.87, 683.85
1862.03, 683.85
1866.66, 685.364
1867.48, 685.63
1868.16, 685.858
1868.45, 685.959
1874.49, 687.85
1874.5, 687.85
1875.84, 688.298
1880.52, 689.85
1880.56, 689.85
1881.9, 690.297
1886.58, 691.858
1891.28, 693.421
1892.59, 693.858
1893.82, 694.286
1893.87, 694.286
1898.59, 695.858
1899.82, 696.284
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1899.86, 696.284
1904.59, 697.858
1905.81, 698.283
1905.86, 698.283
1910.59, 699.858
1911.81, 700.281
1911.86, 700.281
1916.59, 701.858
1917.8, 702.279
1917.85, 702.279
1922.59, 703.858
1923.8, 704.278
1923.85, 704.278
1928.59, 705.858
1929.79, 706.276
1929.84, 706.276
1934.59, 707.858
1935.79, 708.275
1935.84, 708.275
1940.59, 709.858
1941.79, 710.273
1941.84, 710.273
1946.59, 711.858
1947.78, 712.272
1947.83, 712.272
1952.59, 713.858
1953.78, 714.27
1953.83, 714.27
1958.59, 715.858
1959.78, 716.269
1959.82, 716.269
1964.59, 717.858
1965.78, 718.267
1965.82, 718.267
1970.59, 719.858
1971.78, 720.266
1971.81, 720.266
1976.59, 721.858
1977.78, 722.264
1977.81, 722.264
1982.59, 723.858
1987.36, 725.447
1988.54, 725.85
1988.57, 725.85
1993.36, 727.448
1994.54, 727.85
1994.57, 727.85
1995.77, 728.26
1995.8, 728.26
2000.59, 729.858
2001.77, 730.258
2001.79, 730.258
2006.59, 731.858
2007.76, 732.256
2007.79, 732.256
2012.59, 733.858
2013.76, 734.255
2013.79, 734.255
2018.59, 735.858
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2019.75, 736.253
2019.78, 736.253
2024.59, 737.858
2025.75, 738.252
2025.78, 738.252
2030.6, 739.858
2031.77, 740.258
2036.57, 741.858
2041.91, 743.585
2059.95, 737.591
2072.84, 733.29
2127.43, 715.114
2173.33, 699.858
2195, 692.649
2195.09, 692.619
2195.24, 692.621
2195.59, 692.628
2366.91, 695.626
2388.56, 695.255
2447.68, 694.242
2475.12, 693.771
2503.22, 693.285
2521.93, 692.962
2580.02, 693.969
2600.94, 694.332
2620.04, 694.663
2676.93, 695.65
2698.12, 695.283
2754.86, 694.302
2812.83, 693.299
2824.98, 693.089
2831.93, 692.969
2851.01, 693.299
2908.98, 694.305
2965.96, 695.293
2986.93, 695.657
3007.83, 695.295
3064.91, 694.308
3122.94, 693.304
3141.93, 692.975
3160.86, 693.304
3218.93, 694.311
3276.17, 695.303
3296.93, 695.663
3317.62, 695.306
3374.97, 694.314
3433.1, 693.308
3451.93, 692.982
3470.71, 693.308
3501.92, 693.849
3529.72, 694.395
3555.9, 694.909
3593.09, 695.644
3608.3, 695.945
3613.84, 696.054
3660.7, 695.468
3690.86, 695.09
3711.25, 694.834
3731.91, 694.546
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3737.39, 694.474
3756.25, 694.228
3778.84, 693.933
3829.53, 694.929
3847.89, 695.29
3856.62, 695.444
3876.56, 695.797
3891.57, 696.062
3937.75, 696.878
3943.28, 696.784
3967.86, 696.365
4028.78, 695.324
4075.88, 694.519
4092.79, 694.23
4147.28, 695.186
4168.47, 695.558
4213.74, 696.352
4287.8, 721.022
4347.26, 740.829
4354.15, 743.122
4363.81, 742.905
4368.61, 742.832
440.602, 740.289
443.602, 740.289
447.47, 739
450.033, 738.146
453.47, 737
454.639, 736.61
456.913, 735.853
459.474, 735
462.023, 734.151
465.481, 733
465.482, 733
470.568, 731.307
477.496, 729
480.031, 728.156
483.505, 727
486.035, 726.158
489.513, 725
493.701, 723.607
495.524, 723
499.16, 721.79
507.535, 719
509.344, 718.398
513.543, 717
515.347, 716.4
519.551, 715
521.35, 714.401
525.559, 713
529.162, 711.807
537.749, 709
539.827, 708.301
543.591, 707
545.694, 706.3
549.599, 705
551.706, 704.298
555.606, 703
560.534, 701.359
567.615, 699
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570.071, 698.182
573.623, 697
577.692, 695.645
579.631, 695
583.706, 693.643
583.706, 693.643
585.639, 693
594.551, 690.033
597.655, 689
599.571, 688.362
603.662, 687
608.129, 685.513
609.67, 685
618.233, 685
628.127, 685.241
628.175, 685.242
700.514, 687
768.454, 688.654
835.534, 687
874.622, 687
885.02, 687
885.837, 687
914.501, 685.056
914.512, 685.056
916.783, 685
918.713, 684.952
920.67, 685
922.861, 685.058
931.35, 685.433
933.943, 685.923
944.266, 687
947.065, 687.849
951.886, 689
965.137, 692.608
966.644, 693
967.06, 693.116
971.617, 694.286
974.456, 694.923
974.842, 695
982.543, 696.691
984.141, 697
990.827, 698.433
993.853, 699
1011.96, 702.672
1013.62, 703
1014.48, 703.184
1029.03, 705
1036.48, 706.144
1049.43, 707
1054.51, 707.425
1060.93, 707.795
1067.29, 707.858
1069.81, 707.862
1084.55, 707
1094.3, 706.515
1105.9, 705
1109.31, 704.655
1114.62, 703.964
1116.8, 703.68
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Material Boundary

1119.86, 703.126
1120.45, 703
1128.59, 701.46
1130.69, 701
1136.6, 699.804
1140.35, 699
1147.15, 697.628
1150.1, 697
1152.34, 696.587
1158.74, 695
1164.46, 693.516
1180.87, 693.158
1199.19, 693
1219.93, 692.821
1247.58, 692.53
1274.37, 693
1354.83, 694.411
1380.25, 693.892
1449.64, 693
1461.71, 693
1495.01, 693
1500.48, 693
1516.31, 692.277
1637.28, 691
1692.86, 691
1719.06, 690.137
1781.17, 689.396
1807.13, 689
1816.05, 689
1826.74, 689
1846.47, 688.169
1868.81, 687.228
1874.47, 689
1874.47, 689
1875.79, 689.44
1880.49, 691
1880.54, 691
1881.86, 691.439
1886.54, 693
1891.23, 694.563
1892.54, 695
1893.8, 695.436
1893.84, 695.436
1898.54, 697
1899.79, 697.434
1899.84, 697.434
1904.54, 699
1905.79, 699.433
1905.84, 699.433
1910.54, 701
1911.78, 701.431
1911.83, 701.431
1916.54, 703
1917.78, 703.43
1917.83, 703.429
1922.54, 705
1923.77, 705.428
1923.82, 705.428
1928.54, 707

38/65

Tuesday, January 26, 2021A-A_final_north_LT



1929.77, 707.426
1929.82, 707.426
1934.54, 709
1935.76, 709.425
1935.82, 709.425
1940.54, 711
1941.76, 711.423
1941.81, 711.423
1946.54, 713
1947.76, 713.422
1947.81, 713.422
1952.54, 715
1953.76, 715.42
1953.8, 715.42
1958.54, 717
1959.76, 717.419
1959.8, 717.419
1964.54, 719
1965.76, 719.417
1965.79, 719.417
1970.54, 721
1971.76, 721.416
1971.79, 721.416
1976.54, 723
1977.76, 723.414
1977.79, 723.414
1982.54, 725
1987.31, 726.589
1988.52, 727
1988.54, 727
1993.32, 728.59
1994.52, 729
1994.54, 729
1995.75, 729.41
1995.77, 729.41
2000.55, 731
2001.74, 731.408
2001.77, 731.408
2006.55, 733
2007.74, 733.406
2007.77, 733.406
2012.55, 735
2013.73, 735.405
2013.76, 735.405
2018.55, 737
2019.73, 737.403
2019.76, 737.403
2024.55, 739
2025.72, 739.402
2025.75, 739.402
2030.55, 741
2031.73, 741.4
2036.53, 743
2041.91, 744.8
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1457.67, 891
1495.01, 891
1616.33, 891
1858.87, 891
2127.47, 891
2141.81, 891
2181.65, 891
2195.59, 891
2234.57, 891
2475.13, 891
2486.56, 891
2956.54, 891
3093.33, 890.755
3324.02, 890.343
3501.89, 889.208
3555.79, 889
3608.11, 887.004
3660.51, 885.004
3710.91, 883.01
3711.85, 882.919
3731.43, 881.023
3735.61, 880.625
3741.94, 880.022
3742.25, 879.993
3742.58, 879.961
3752.81, 878.988
3762.96, 878.022
3773.92, 876.98
3783.98, 876.022
3795.35, 874.94
3804.99, 874.022
3816.83, 872.896
3826.02, 872.022
3838.05, 870.897
3847.04, 870.057
3861.26, 866.502
3886.68, 860.149
3906.63, 855.161
3926.68, 850.149
3942.07, 846.303
4033.69, 823.397
4146.07, 795.303
4306.68, 755.149
4332.29, 748.731
4346, 745.303
4352.73, 743.621
4354.12, 743.273
426.87, 740.119
442.157, 743.94
449.793, 745.849
450.157, 745.94
450.483, 746.022
454.153, 746.94
458.147, 747.94
461.473, 748.773
466.139, 749.94
473.455, 751.767
474.149, 751.941
474.848, 752.114
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482.148, 753.94
486.653, 755.067
490.114, 755.94
493.637, 756.814
498.139, 757.94
501.644, 758.823
506.113, 759.94
513.419, 761.762
514.14, 761.94
514.848, 762.119
522.12, 763.94
525.743, 764.846
530.121, 765.94
538.115, 767.936
538.372, 768
538.376, 768
546.137, 769.94
553.397, 771.755
554.133, 771.94
554.87, 772.124
562.119, 773.94
566.015, 774.914
570.12, 775.94
574.042, 776.921
578.12, 777.94
582.069, 778.927
586.121, 779.94
593.377, 781.753
594.14, 781.941
594.889, 782.13
602.147, 783.941
606.193, 784.952
610.147, 785.94
614.23, 786.961
618.147, 787.94
622.259, 788.971
626.137, 789.94
633.346, 791.743
634.137, 791.94
634.937, 792.14
642.137, 793.94
645.894, 794.88
650.148, 795.941
654.413, 797.007
658.147, 797.94
662.44, 799.016
666.137, 799.94
673.312, 801.732
674.148, 801.941
674.99, 802.151
674.997, 802.153
682.148, 803.94
685.634, 804.812
690.148, 805.94
693.601, 806.804
698.148, 807.94
702.721, 809.084
706.148, 809.94
713.263, 811.719
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713.271, 811.721
714.148, 811.94
715.036, 812.162
715.044, 812.164
722.148, 813.94
726.812, 815.109
730.137, 815.94
734.845, 817.117
738.137, 817.94
742.878, 819.125
746.137, 819.94
753.204, 821.707
753.211, 821.709
754.137, 821.94
755.071, 822.174
755.079, 822.176
762.137, 823.94
766.923, 825.137
770.137, 825.94
777.722, 827.837
777.725, 827.837
778.137, 827.94
778.797, 828.105
786.137, 829.94
793.153, 831.694
793.161, 831.696
794.137, 831.94
795.126, 832.187
802.137, 833.94
808.474, 835.525
810.137, 835.94
811.847, 836.368
818.137, 837.94
819.879, 838.376
826.137, 839.94
833.077, 841.675
834.137, 841.94
835.239, 842.216
842.137, 843.94
849.204, 845.707
850.137, 845.94
851.109, 846.183
858.137, 847.94
859.153, 848.194
866.137, 849.94
867.198, 850.205
874.137, 851.94
881.031, 853.664
882.137, 853.94
883.293, 854.229
884.182, 854.452
890.137, 855.94
895.898, 857.381
898.137, 857.94
904.884, 859.627
906.137, 859.94
912.782, 861.602
914.137, 861.94
915.557, 862.295
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922.137, 863.94
923.565, 864.297
930.137, 865.94
936.197, 867.455
938.137, 867.94
944.598, 869.556
945.218, 869.71
945.978, 869.9
946.137, 869.94
948.322, 870.486
949.797, 870.855
950.928, 871.138
951.605, 871.307
954.137, 871.94
958.68, 873.076
960.273, 873.474
962.137, 873.94
964.95, 874.643
970.137, 875.94
973.979, 876.901
978.137, 877.94
982.81, 879.109
986.137, 879.94
987.237, 880.215
989.094, 880.68
989.211, 880.709
990.456, 881.02
994.137, 881.94
999.063, 883.172
999.18, 883.201
1001.04, 883.665
1002.14, 883.94
1002.26, 883.971
1002.58, 884.05
1002.6, 884.057
1002.97, 884.148
1010.14, 885.94
1016.36, 887.497
1018.14, 887.94
1024.43, 889.513
1026.14, 889.94
1031.96, 891.396
1031.97, 891.399
1034.14, 891.94
1036.46, 892.522
1036.48, 892.525
1042.14, 893.94
1043.71, 894.333
1050.14, 895.94
1051.64, 896.316
1058.14, 897.94
1064.77, 899.599
1066.14, 899.94
1071.47, 901.274
1071.49, 901.277
1074.14, 901.94
1077.03, 902.663
1077.04, 902.666
1082.14, 903.94
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1088.99, 905.655
1090.14, 905.94
1097.07, 907.674
1098.14, 907.94
1105.15, 909.693
1106.14, 909.94
1110.74, 911.092
1110.76, 911.095
1114.28, 911.976
1131.82, 913.729
1134.42, 913.99
1142.14, 914.761
1154.42, 915.99
1162.14, 916.761
1174.42, 917.99
1192.55, 919.803
1194.42, 919.99
1197.67, 920.315
1201.24, 920.626
1212.17, 921.569
1219.87, 922
1223.74, 922
1239.2, 922
1244.03, 922
1247.67, 922
1263.85, 920.661
1271.47, 919.993
1275.9, 919.64
1278.62, 919.472
1298.9, 917.994
1308.25, 917.25
1313.96, 916.898
1326.36, 915.994
1340.59, 914.861
1349.3, 914.323
1353.81, 913.994
1372.94, 912.471
1380.52, 911.987
1386.1, 910.794
1389.4, 909.977
1389.4, 909.977
1389.54, 909.941
1389.58, 909.932
1397.61, 907.941
1397.74, 907.91
1405.68, 905.941
1405.89, 905.889
1413.75, 903.941
1414.75, 903.696
1414.75, 903.695
1421.83, 901.941
1428.43, 900.306
1428.43, 900.305
1429.9, 899.941
1430.35, 899.828
1437.97, 897.941
1438.5, 897.809
1446.04, 895.941
1446.65, 895.791
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1454.11, 893.941
1456.13, 893.442
1456.13, 893.441
1457.91, 893
1495.01, 893
1616.33, 893
1858.87, 893
2127.47, 893
2141.81, 893
2181.65, 893
2195.59, 893
2234.57, 893
2475.13, 893
2486.56, 893
2956.54, 893
3093.33, 892.755
3324.03, 892.343
3501.9, 891.208
3555.83, 891
3608.19, 889.002
3660.59, 887.002
3711.05, 885.006
3712.04, 884.91
3731.62, 883.014
3735.8, 882.616
3742.13, 882.013
3742.44, 881.984
3742.77, 881.952
3753, 880.979
3763.15, 880.013
3774.11, 878.971
3784.17, 878.013
3795.54, 876.931
3805.18, 876.013
3817.02, 874.887
3826.2, 874.013
3838.24, 872.889
3847.38, 872.034
3861.75, 868.443
3887.16, 862.09
3907.12, 857.102
3927.17, 852.09
3942.55, 848.243
4034.18, 825.338
4146.55, 797.243
4307.17, 757.09
4332.78, 750.671
4346.49, 747.243
4353.22, 745.561
4353.3, 745.541
4360.73, 743.124
426.201, 740.106
442.121, 744.086
449.756, 745.995
450.121, 746.086
450.446, 746.167
454.117, 747.086
458.111, 748.086
461.436, 748.919
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466.102, 750.086
473.419, 751.912
474.113, 752.086
474.811, 752.26
482.112, 754.086
486.617, 755.213
490.077, 756.086
493.601, 756.959
498.102, 758.085
501.607, 758.968
506.077, 760.086
513.383, 761.907
514.104, 762.086
514.812, 762.264
522.084, 764.086
525.707, 764.991
530.085, 766.086
538.079, 768.081
538.353, 768.15
538.357, 768.15
546.101, 770.086
553.36, 771.901
554.096, 772.086
554.833, 772.27
562.083, 774.086
565.979, 775.06
570.084, 776.086
574.006, 777.066
578.084, 778.086
582.033, 779.073
586.085, 780.086
593.341, 781.898
594.104, 782.086
594.853, 782.275
602.111, 784.086
606.157, 785.097
610.11, 786.086
614.194, 787.107
618.11, 788.086
622.223, 789.116
626.101, 790.086
633.31, 791.888
634.101, 792.086
634.901, 792.286
642.101, 794.086
645.858, 795.025
650.112, 796.086
654.377, 797.152
658.111, 798.086
662.404, 799.162
666.101, 800.086
673.276, 801.878
674.112, 802.086
674.953, 802.296
674.961, 802.298
682.111, 804.086
685.598, 804.957
690.111, 806.086
693.564, 806.949
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698.111, 808.086
702.685, 809.229
706.111, 810.086
713.227, 811.865
713.234, 811.867
714.111, 812.086
714.999, 812.308
715.007, 812.31
722.112, 814.086
726.775, 815.254
730.101, 816.086
734.809, 817.263
738.101, 818.086
742.842, 819.271
746.101, 820.086
753.167, 821.852
753.175, 821.854
754.101, 822.086
755.035, 822.319
755.043, 822.321
762.101, 824.086
766.886, 825.282
770.101, 826.086
777.704, 827.987
777.707, 827.987
778.101, 828.086
778.761, 828.251
786.101, 830.086
793.117, 831.84
793.125, 831.842
794.101, 832.086
795.089, 832.333
802.101, 834.086
808.438, 835.67
810.101, 836.086
811.81, 836.513
818.101, 838.086
819.843, 838.521
826.101, 840.086
833.041, 841.821
834.101, 842.086
835.202, 842.361
842.101, 844.086
849.167, 845.852
850.101, 846.086
851.073, 846.329
858.101, 848.086
859.116, 848.34
866.101, 850.086
867.161, 850.351
874.101, 852.086
880.995, 853.809
882.101, 854.086
883.256, 854.375
884.146, 854.597
890.101, 856.086
895.862, 857.526
898.101, 858.086
904.848, 859.773
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906.101, 860.086
912.746, 861.747
914.101, 862.086
915.521, 862.441
922.101, 864.086
923.528, 864.443
930.101, 866.086
936.16, 867.601
938.101, 868.086
944.562, 869.701
945.181, 869.856
945.941, 870.046
946.101, 870.086
948.285, 870.632
949.761, 871.001
950.891, 871.283
951.569, 871.453
954.101, 872.086
958.644, 873.222
960.237, 873.62
962.101, 874.086
964.913, 874.789
970.101, 876.086
973.942, 877.046
978.101, 878.086
982.774, 879.254
986.101, 880.086
987.201, 880.361
989.058, 880.825
989.174, 880.854
990.419, 881.165
994.101, 882.086
999.027, 883.317
999.144, 883.347
1001, 883.811
1002.1, 884.086
1002.22, 884.117
1002.54, 884.195
1002.57, 884.202
1002.93, 884.294
1010.1, 886.086
1016.33, 887.642
1018.1, 888.086
1024.39, 889.659
1026.1, 890.086
1031.92, 891.541
1031.94, 891.544
1034.1, 892.086
1036.43, 892.667
1036.44, 892.671
1042.1, 894.086
1043.67, 894.478
1050.1, 896.086
1051.6, 896.461
1058.1, 898.086
1064.74, 899.745
1066.1, 900.086
1071.43, 901.419
1071.45, 901.423
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1074.1, 902.086
1076.99, 902.808
1077.01, 902.812
1082.1, 904.086
1088.96, 905.8
1090.1, 906.086
1097.03, 907.819
1098.1, 908.086
1105.11, 909.839
1106.1, 910.086
1110.71, 911.237
1110.72, 911.241
1114.25, 912.124
1131.8, 913.879
1134.41, 914.139
1142.12, 914.911
1154.41, 916.139
1162.12, 916.911
1174.41, 918.139
1192.53, 919.952
1194.41, 920.139
1197.66, 920.465
1201.22, 920.776
1212.16, 921.718
1219.87, 922.15
1223.74, 922.15
1239.2, 922.15
1244.03, 922.15
1247.67, 922.15
1263.87, 920.811
1271.48, 920.143
1275.91, 919.79
1278.63, 919.622
1298.92, 918.144
1308.26, 917.4
1313.97, 917.047
1326.37, 916.144
1340.6, 915.011
1349.31, 914.473
1353.82, 914.144
1372.95, 912.621
1380.54, 912.136
1386.13, 910.94
1389.43, 910.122
1389.43, 910.122
1389.57, 910.087
1389.61, 910.077
1397.65, 908.087
1397.77, 908.056
1405.72, 906.087
1405.93, 906.034
1413.79, 904.087
1414.78, 903.841
1414.79, 903.84
1421.86, 902.087
1428.46, 900.451
1428.47, 900.45
1429.93, 900.087
1430.39, 899.974
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1438.01, 898.087
1438.54, 897.955
1446.08, 896.087
1446.69, 895.936
1454.15, 894.087
1456.17, 893.588
1456.17, 893.587
1457.93, 893.15
1495.01, 893.15
1616.33, 893.15
1858.87, 893.15
2127.47, 893.15
2141.81, 893.15
2181.65, 893.15
2195.59, 893.15
2234.57, 893.15
2475.13, 893.15
2486.56, 893.15
2956.54, 893.15
3093.33, 892.905
3324.03, 892.493
3501.9, 891.358
3555.84, 891.15
3608.19, 889.152
3660.59, 887.152
3711.06, 885.155
3712.05, 885.059
3731.64, 883.163
3735.81, 882.765
3742.15, 882.163
3742.45, 882.134
3742.79, 882.102
3753.01, 881.129
3763.16, 880.163
3774.12, 879.12
3784.18, 878.163
3795.56, 877.08
3805.2, 876.163
3817.03, 875.037
3826.22, 874.163
3838.25, 873.038
3847.41, 872.183
3861.79, 868.588
3887.2, 862.235
3907.15, 857.247
3927.2, 852.235
3942.59, 848.389
4034.21, 825.483
4146.59, 797.389
4307.21, 757.235
4332.82, 750.816
4346.52, 747.389
4353.25, 745.706
4353.34, 745.686
4361.26, 743.112
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4481.94, 733
4481.94, 733
4484.34, 732.521
4486.94, 732
4491.68, 731.051
4496.94, 730
4498.1, 729.768
4499.44, 729.5
4500.79, 729.23
4501.94, 729
4504.67, 728.454
4506.94, 728

Scenario-based Entities

Type Coordinates (x,y) Static
-9e-16, 723.896
0.809461, 723.908
1.15168, 723.913
1.45658, 723.917
1.93345, 723.924
4.30816, 723.96
12.6281, 724.084
24.2881, 724.257
113.381, 725.584
150.125, 726.131
251.754, 727.644
262.684, 727.807
264.857, 727.839
267.412, 727.877
267.74, 727.882
267.83, 727.883
268.093, 727.885
268.368, 727.882
269.061, 727.877
272.624, 727.847
281.529, 727.773
284.508, 727.748
284.959, 727.743
286.557, 727.708
289.734, 727.637
295.936, 727.498
301.316, 727.378
309.904, 727.186
313.768, 727.1
314.73, 727
317.794, 727
322.428, 727
327.892, 727
334.438, 727
352.838, 735.003
356.385, 735.013
366.425, 735.2
372.719, 735.318
379.181, 735.415
391.383, 735.573
399.078, 735.005
407.323, 734.789
412.029, 734.347

Wadsworth Till

Assigned to:
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439.628, 735.289
488.131, 719.138
522.779, 707.602
608.698, 679
618.307, 679
629.067, 679.262
642.777, 679.595
647.559, 679.711
660.405, 680.023
675.999, 680.402
689.108, 680.721
700.659, 681.002
711.292, 681.261
721.531, 681.51
724.458, 681.581
731.21, 681.745
742.989, 682.032
746.542, 682.118
760.228, 682.452
768.453, 682.652
775.361, 682.481
785.608, 682.229
792.858, 682.05
834.445, 681.025
836.108, 681
839.229, 681
842.442, 681
846.403, 681
851.249, 681
853.768, 681
858.565, 681
861.768, 681
864.838, 681
868.722, 681
876.123, 681
879.684, 681
882.824, 681
885.634, 681
888.824, 680.784
905.654, 679.642
913.684, 679.098
914.27, 679.058
916.598, 679.003
918.712, 678.951
920.654, 678.998
921.208, 679.012
921.899, 679.03
923.072, 679.061
924.878, 679.141
925.393, 679.164
926.99, 679.234
928.274, 679.291
929.213, 679.332
930.561, 679.392
932.042, 679.457
934.813, 679.981
940.841, 680.61
945.459, 681.092
948.634, 682.055

52/65

Tuesday, January 26, 2021A-A_final_north_LT



Water Table

953.372, 683.186
964.682, 686.266
968.611, 687.32
970.51, 687.807
973.537, 688.568
983.137, 690.678
992.201, 692.586
995.001, 693.111
1005.88, 695.316
1015.48, 697.262
1026.16, 698.595
1029.95, 699.071
1037.13, 700.174
1049.53, 700.993
1053.89, 701.352
1060.67, 701.77
1068.84, 701.86
1069.64, 701.862
1072.74, 701.68
1077.4, 701.408
1085.39, 700.951
1093.76, 700.535
1103.93, 699.206
1105.21, 699.039
1108.51, 698.705
1108.62, 698.694
1115.88, 697.749
1119.27, 697.117
1126.35, 695.778
1134.85, 694.035
1143.12, 692.32
1144.75, 691.993
1145.42, 691.857
1146.43, 691.649
1147.98, 691.316
1148.3, 691.248
1149.18, 691.068
1151.08, 690.719
1156.36, 689.409
1157.27, 689.184
1163.63, 687.532
1180.77, 687.159
1199.14, 687
1219.87, 686.821
1247.6, 686.53
1274.47, 687.001
1354.82, 688.409
1380.15, 687.893
1449.6, 687
1461.71, 687
1495.01, 687
1500.34, 687
1516.14, 686.278
1637.24, 685
1692.76, 685
1718.93, 684.138
1781.09, 683.397
1807.08, 683
1816.05, 683
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1826.62, 683
1845.4, 682.209
1854.88, 679
1862.97, 679
1893.13, 688.871
1989.22, 720.9
2041.9, 738.472
2194.18, 687.752
2229.99, 688.38
2366.91, 690.776
2388.53, 690.405
2447.68, 689.392
2475.13, 688.921
2503.25, 688.435
2521.93, 688.112
2580.04, 689.12
2600.94, 689.482
2620.01, 689.813
2676.93, 690.8
2698.09, 690.434
2754.87, 689.452
2812.87, 688.448
2824.98, 688.239
2831.93, 688.119
2850.97, 688.449
2908.97, 689.455
2965.99, 690.443
2986.93, 690.807
3007.8, 690.446
3064.92, 689.458
3122.98, 688.453
3141.93, 688.125
3160.82, 688.453
3218.92, 689.461
3276.19, 690.454
3296.93, 690.814
3317.6, 690.456
3374.97, 689.464
3433.13, 688.457
3451.93, 688.132
3470.67, 688.457
3501.92, 688.999
3529.71, 689.545
3555.9, 690.059
3593.11, 690.795
3608.3, 691.095
3613.84, 691.204
3660.7, 690.618
3690.85, 690.24
3711.25, 689.984
3731.91, 689.696
3737.4, 689.624
3756.29, 689.378
3778.84, 689.083
3829.56, 690.08
3847.89, 690.44
3856.6, 690.594
3876.52, 690.946
3891.68, 691.214
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3937.75, 692.028
3943.28, 691.934
3967.79, 691.516
4028.7, 690.475
4075.88, 689.669
4092.79, 689.38
4147.28, 690.336
4166.21, 690.668
4214.57, 691.517
4293.87, 717.935
4347.22, 735.704
4355, 738.297
4369.59, 738.142
4375.46, 736.173
4379.34, 734.899
4386.69, 734.881
4390.98, 734.901
4397.07, 736.947
4400, 737.917
4410.58, 738.104
4428.73, 738.546
4441.57, 741.074
4791.53, 741.074
4796.96, 737.054
5009.05, 737.054

-9e-16, 723.896
0.809461, 723.908
1.15168, 723.913
1.45658, 723.917
1.93345, 723.924
4.30816, 723.96
12.6281, 724.084
24.2881, 724.257
113.381, 725.584
150.125, 726.131
251.754, 727.644
262.684, 727.807
264.857, 727.839
267.412, 727.877
267.74, 727.882
267.83, 727.883
268.093, 727.885
268.368, 727.882
269.061, 727.877
272.624, 727.847
281.529, 727.773
284.508, 727.748
284.959, 727.743
286.557, 727.708
289.734, 727.637
295.936, 727.498
301.316, 727.378
309.904, 727.186
313.768, 727.1
314.73, 727
317.794, 727
322.428, 727
327.892, 727
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334.438, 727
352.838, 735.003
356.385, 735.013
366.425, 735.2
372.719, 735.318
379.181, 735.415
391.383, 735.573
399.078, 735.005
407.323, 734.789
412.029, 734.347
439.628, 735.289
488.131, 719.138
522.779, 707.602
608.698, 679
618.307, 679
629.067, 679.262
642.777, 679.595
647.559, 679.711
660.405, 680.023
675.999, 680.402
689.108, 680.721
700.659, 681.002
711.292, 681.261
721.531, 681.51
724.458, 681.581
731.21, 681.745
742.989, 682.032
746.542, 682.118
760.228, 682.452
768.453, 682.652
775.361, 682.481
785.608, 682.229
792.858, 682.05
834.445, 681.025
836.108, 681
839.229, 681
842.442, 681
846.403, 681
851.249, 681
853.768, 681
858.565, 681
861.768, 681
864.838, 681
868.722, 681
876.123, 681
879.684, 681
882.824, 681
885.634, 681
888.824, 680.784
905.654, 679.642
913.684, 679.098
914.27, 679.058
916.598, 679.003
918.712, 678.951
920.654, 678.998
921.208, 679.012
921.899, 679.03
923.072, 679.061
924.878, 679.141
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925.393, 679.164
926.99, 679.234
928.274, 679.291
929.213, 679.332
930.561, 679.392
932.042, 679.457
934.813, 679.981
940.841, 680.61
945.459, 681.092
948.634, 682.055
953.372, 683.186
964.682, 686.266
968.611, 687.32
970.51, 687.807
973.537, 688.568
983.137, 690.678
992.201, 692.586
995.001, 693.111
1005.88, 695.316
1015.48, 697.262
1026.16, 698.595
1029.95, 699.071
1037.13, 700.174
1049.53, 700.993
1053.89, 701.352
1060.67, 701.77
1068.84, 701.86
1069.64, 701.862
1072.74, 701.68
1077.4, 701.408
1085.39, 700.951
1093.76, 700.535
1103.93, 699.206
1105.21, 699.039
1108.51, 698.705
1108.62, 698.694
1115.88, 697.749
1119.27, 697.117
1126.35, 695.778
1134.85, 694.035
1143.12, 692.32
1144.75, 691.993
1145.42, 691.857
1146.43, 691.649
1147.98, 691.316
1148.3, 691.248
1149.18, 691.068
1151.08, 690.719
1156.36, 689.409
1157.27, 689.184
1163.63, 687.532
1180.77, 687.159
1199.14, 687
1219.87, 686.821
1247.6, 686.53
1274.47, 687.001
1354.82, 688.409
1380.15, 687.893
1449.6, 687
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Drawdown Line

1461.71, 687
1495.01, 687
1500.34, 687
1516.14, 686.278
1637.24, 685
1692.76, 685
1718.93, 684.138
1781.09, 683.397
1807.08, 683
1816.05, 683
1826.62, 683
1845.4, 682.209
1854.88, 679
1862.97, 679
1893.13, 688.871
1989.22, 720.9
2041.9, 738.472
2194.18, 687.752
2229.99, 688.38
2366.91, 690.776
2388.53, 690.405
2447.68, 689.392
2475.13, 688.921
2503.25, 688.435
2521.93, 688.112
2580.04, 689.12
2600.94, 689.482
2620.01, 689.813
2676.93, 690.8
2698.09, 690.434
2754.87, 689.452
2812.87, 688.448
2824.98, 688.239
2831.93, 688.119
2850.97, 688.449
2908.97, 689.455
2965.99, 690.443
2986.93, 690.807
3007.8, 690.446
3064.92, 689.458
3122.98, 688.453
3141.93, 688.125
3160.82, 688.453
3218.92, 689.461
3276.19, 690.454
3296.93, 690.814
3317.6, 690.456
3374.97, 689.464
3433.13, 688.457
3451.93, 688.132
3470.67, 688.457
3501.92, 688.999
3529.71, 689.545
3555.9, 690.059
3593.11, 690.795
3608.3, 691.095
3613.84, 691.204
3660.7, 690.618
3690.85, 690.24
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3711.25, 689.984
3731.91, 689.696
3737.4, 689.624
3756.29, 689.378
3778.84, 689.083
3829.56, 690.08
3847.89, 690.44
3856.6, 690.594
3876.52, 690.946
3891.68, 691.214
3937.75, 692.028
3943.28, 691.934
3967.79, 691.516
4028.7, 690.475
4075.88, 689.669
4092.79, 689.38
4147.28, 690.336
4166.21, 690.668
4214.57, 691.517
4293.87, 717.935
4347.22, 735.704
4355, 738.297
4369.59, 738.142
4375.46, 736.173
4379.34, 734.899
4386.69, 734.881
4390.98, 734.901
4397.07, 736.947
4400, 737.917
4410.58, 738.104
4428.73, 738.546
4430.97, 738.097
4441.29, 736.032
4446.59, 734.97
4455.94, 733.097
4460.99, 732.09
4463.46, 731.597
4465.14, 731.261
4465.96, 731.097
4472.68, 729.754
4475.95, 729.1
4478.43, 728.588
4481.38, 728
4481.45, 728
4483.36, 727.618
4485.96, 727.097
4490.7, 726.149
4495.96, 725.097
4497.12, 724.865
4498.46, 724.597
4499.81, 724.327
4500.96, 724.097
4503.69, 723.551
4505.51, 723.187
4506.46, 722.809
4508.48, 722
4513.9, 722
4516.95, 722
4519.28, 721.534
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4521.95, 721
4656.84, 721
4685.73, 721
4711.04, 721
4713.3, 721.452
4716.04, 722
4718.38, 722
4724.51, 722
4726.29, 722.711
4727.48, 723.187
4728.79, 723.45
4732.03, 724.097
4732.91, 724.274
4734.53, 724.597
4735.41, 724.773
4737.03, 725.097
4740.55, 725.801
4747.03, 727.097
4748.79, 727.448
4752.03, 728.097
4753.78, 728.448
4757.03, 729.097
4760.53, 729.797
4763.5, 730.39
4767.03, 731.097
4767.91, 731.272
4769.54, 731.598
4771.42, 731.978
4774.43, 732.582
4776.5, 733
4776.53, 733
4784.64, 734.61
4786.11, 734.902
4786.67, 735.014
4787.93, 735.263
4795.37, 736.738
4795.62, 736.787
4796.96, 737.054
5009.05, 737.054
435.797, 740.289
443.602, 740.289
447.47, 739
450.033, 738.146
453.47, 737
454.639, 736.61
456.913, 735.853
459.474, 735
462.023, 734.151
465.481, 733
465.482, 733
470.568, 731.307
477.496, 729
480.031, 728.156
483.505, 727
486.035, 726.158
489.513, 725
493.701, 723.607
495.524, 723
499.16, 721.79

Low Permeable 
Earth Liner

Bottom Liner 
Critical 
Interface - 
Base and 
Sideslopes

LCS Granular 
Drainage Layer

Assigned to:
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507.535, 719
509.344, 718.398
513.543, 717
515.347, 716.4
519.551, 715
521.35, 714.401
525.559, 713
529.162, 711.807
537.749, 709
539.827, 708.301
543.591, 707
545.694, 706.3
549.599, 705
551.706, 704.298
555.606, 703
560.534, 701.359
567.615, 699
570.071, 698.182
573.623, 697
577.692, 695.645
579.631, 695
583.706, 693.643
583.706, 693.643
585.639, 693
594.551, 690.033
597.655, 689
599.571, 688.362
603.662, 687
608.129, 685.513
609.67, 685
618.233, 685
628.127, 685.241
628.175, 685.242
700.514, 687
768.454, 688.654
835.534, 687
874.622, 687
885.02, 687
885.837, 687
914.501, 685.056
914.512, 685.056
916.783, 685
918.713, 684.952
920.67, 685
922.861, 685.058
931.35, 685.433
933.943, 685.923
944.266, 687
947.065, 687.849
951.886, 689
965.137, 692.608
966.644, 693
967.06, 693.116
971.617, 694.286
974.456, 694.923
974.842, 695
982.543, 696.691
984.141, 697
990.827, 698.433
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993.853, 699
1011.96, 702.672
1013.62, 703
1014.48, 703.184
1029.03, 705
1036.48, 706.144
1049.43, 707
1054.51, 707.425
1060.93, 707.795
1067.29, 707.858
1069.81, 707.862
1084.55, 707
1094.3, 706.515
1105.9, 705
1109.31, 704.655
1114.62, 703.964
1116.8, 703.68
1119.86, 703.126
1120.45, 703
1128.59, 701.46
1130.69, 701
1136.6, 699.804
1140.35, 699
1147.15, 697.628
1150.1, 697
1152.34, 696.587
1158.74, 695
1164.46, 693.516
1180.87, 693.158
1199.19, 693
1219.93, 692.821
1247.58, 692.53
1274.37, 693
1354.83, 694.411
1380.25, 693.892
1449.64, 693
1461.71, 693
1495.01, 693
1500.48, 693
1516.31, 692.277
1637.28, 691
1692.86, 691
1719.06, 690.137
1781.17, 689.396
1807.13, 689
1816.05, 689
1826.74, 689
1846.47, 688.169
1846.65, 688.162
1850.41, 686.948
1855.35, 685.225
1856.02, 685
1856.55, 685
1858.87, 685
1861.85, 685
1868.81, 687.228
1874.47, 689
1874.47, 689
1875.79, 689.44
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Piezoline

1880.49, 691
1880.54, 691
1881.86, 691.439
1886.54, 693
1891.23, 694.563
1892.54, 695
1893.8, 695.436
1893.84, 695.436
1898.54, 697
1899.79, 697.434
1899.84, 697.434
1904.54, 699
1905.79, 699.433
1905.84, 699.433
1910.54, 701
1911.78, 701.431
1911.83, 701.431
1916.54, 703
1917.78, 703.43
1917.83, 703.429
1922.54, 705
1923.77, 705.428
1923.82, 705.428
1928.54, 707
1929.77, 707.426
1929.82, 707.426
1934.54, 709
1935.76, 709.425
1935.82, 709.425
1940.54, 711
1941.76, 711.423
1941.81, 711.423
1946.54, 713
1947.76, 713.422
1947.81, 713.422
1952.54, 715
1953.76, 715.42
1953.8, 715.42
1958.54, 717
1959.76, 717.419
1959.8, 717.419
1964.54, 719
1965.76, 719.417
1965.79, 719.417
1970.54, 721
1971.76, 721.416
1971.79, 721.416
1976.54, 723
1977.76, 723.414
1977.79, 723.414
1982.54, 725
1987.31, 726.589
1988.52, 727
1988.54, 727
1993.32, 728.59
1994.52, 729
1994.54, 729
1995.75, 729.41
1995.77, 729.41
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2000.55, 731
2001.74, 731.408
2001.77, 731.408
2006.55, 733
2007.74, 733.406
2007.77, 733.406
2012.55, 735
2013.73, 735.405
2013.76, 735.405
2018.55, 737
2019.73, 737.403
2019.76, 737.403
2024.55, 739
2025.72, 739.402
2025.75, 739.402
2030.55, 741
2031.73, 741.4
2036.53, 743
2041.91, 744.8
2060.85, 738.545
2075.51, 733.686
2122.09, 718.246
2127.47, 716.441
2149.16, 709.179
2175.38, 700.392
2176.55, 700
2195.21, 693.791
2195.27, 693.772
2195.49, 693.776
2195.5, 693.776
2195.59, 693.778
2208.3, 694
2235.83, 694.482
2276.51, 695.194
2295.76, 695.531
2313.04, 695.833
2322.59, 696
2366.91, 696.776
2387.58, 696.422
2475.13, 694.921
2521.93, 694.112
2580.01, 695.119
2599.02, 695.449
2655.66, 696.431
2676.93, 696.8
2698.12, 696.433
2756.78, 695.419
2775.37, 695.097
2824.98, 694.239
2831.93, 694.119
2870.81, 694.793
2896.34, 695.236
2908.97, 695.455
2965.96, 696.443
2986.93, 696.807
3005.86, 696.479
3026.7, 696.119
3084.07, 695.126
3141.93, 694.125
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3160.86, 694.454
3218.92, 695.461
3276.16, 696.453
3296.93, 696.814
3315.7, 696.489
3373.9, 695.482
3431.21, 694.491
3451.93, 694.132
3472.59, 694.49
3501.92, 694.999
3532.41, 695.598
3555.9, 696.059
3592.57, 696.784
3608.3, 697.095
3613.84, 697.204
3660.7, 696.618
3690.91, 696.239
3711.25, 695.984
3731.91, 695.696
3736.97, 695.63
3774.17, 695.144
3778.84, 695.083
3829.52, 696.079
3847.89, 696.44
3856.62, 696.594
3891.54, 697.211
3937.75, 698.028
3943.28, 697.934
3967.87, 697.514
4028.8, 696.473
4092.79, 695.38
4147.28, 696.336
4168.34, 696.706
4213.55, 697.499
4302.23, 727.041
4347.22, 741.988
4350.55, 743.096
4352.88, 743.177
4354.12, 743.273

Focus Search Window

4434.16, 725.451
4762.52, 725.451
4762.52, 752
4434.16, 742.558
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Volume Title Here

J.2-E  Summary of Shear Strength Values



  Page: 1 of 2 

Client: Zion Landfill, Inc. 

Project: Zion Landfill – Site 2 North Expansion 

Project #: 631020105 

Calculated By: ORC Date: 05/2022 

 Checked by: DAM Date: 05/2022 

TITLE: SUMMARY OF ACCEPTABLE SHEAR STRENGTH VALUES 

  

T:\Projects\2018\Advanced Zion Landfill Expansion\Design\Geotech\IEPA Application\J.2\J.2E\J.2-E Summary.docx 

Problem Statement 
Summarize the acceptable peak shear strength values for interface friction angles of the 
liner/leachate collection system and final cover components for the landfill based on previous 
calculations in this appendix.   
 
Given 
 Appendix J.2-A:  Shear Strength Evaluation of Final Cover 
 Appendix J.2-B:  Shear Strength Evaluation of Liner / Leachate Collection System Prior to 

 Waste Placement 
 Appendix J.2-C: Shear Strength Evaluation of Liner / Leachate Collection System After  

 Waste Placement (Global Stability Analyses) 
 Appendix J.2-D: Shear Strength Evaluation of Wadsworth Till During Rapid Drawdown of  

Detention Basin (Global Stability Analysis) 
 

Results 
 

Final Cover 
Interfaces of the final cover system shall be evaluated as described in the CQA Plan to ensure that 
the interface peak shear strength friction angle and adhesion values are within the acceptable range 
shown below.  These interfaces include the following: 

 Protective soil cover to geocomposite; 
 Geocomposite to textured geomembrane; or 
 Textured geomembrane to low permeable soil layer. 
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Liner and Leachate Collection System 

Interfaces of the liner and leachate collection shall be evaluated as described in the CQA Plan to 
ensure that the interface peak shear strength friction angle and adhesion values are within the 
acceptable range shown below.  These interfaces include the following: 

 Geotextile to granular drainage layer; 
 Geotextile to textured geomembrane; or 
 Textured geomembrane to low permeable earth liner. 

Laboratory reported peak shear strengths for the bottom liner critical interfaces in Cells 9 and 10 of 
Zion Landfill are shown as points below (see lab test results also in Appendix J.1).  It should be 
noted that the interface results from the constructed bottom liner fall within the acceptable window 
developed for the Site 2 North Expansion.  
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J.3-A  Hydrostatic Uplift
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Problem Statement 
 
Determine the stability against hydrostatic uplift of the excavation during construction activities by 
estimating the greatest anticipated hydrostatic uplift forces that may act on the bottom of 
excavation. 
 
Given 
 
❏ Appendix J.1 “Summary of Geotechnical Design Parameters” contained in this application. 
 
❏ Excavation grades included in the design drawings contained in this application. 
 
❏ A minimum factor of safety of 1.0 will be maintained against hydrostatic uplift by maintaining 

the potentiometric   
 
Assumptions 
 
❏ Potentiometric levels for the Wadsworth Till are assumed to be 5-feet below the existing 

ground surface and once the liner system is constructed it is assumed to be in contact with 
the bottom of the low permeability earth liner layer along the base and sideslopes. This 
represents the worst-case scenario for groundwater.   

 
 The approximate maximum excavation depth will occur in the eastern end of Cell 11.  At 

this location: 
 
  Existing ground level*  (avg)  = El. 743 feet MSL 
  Assumed Potentiometric level  = El. 738 feet MSL 
  Top of leachate collection system (min) = El. 689 feet MSL 
  Top of liner (min)   = El. 688 feet MSL 
  Liner thickness   = 5 feet 
  Bottom of excavation    = El. 683 feet MSL 
 

* Note: The existing ground level is the approximate average existing ground level in the 
proposed horizontal expansion. The top of the leachate collection system is the 
minimum elevation of the leachate collection system in the proposed horizontal 
expansion. 

 
❏ The following material properties are assumed: 

γwater (γw) = 62.4 pcf  
γLCS = 130.0 pcf 
γliner = 134.1 pcf  
γwaste         = 75 pcf  
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❏ Because of the backfill/liner is considered an engineered, very low permeable layer 

(relatively impermeable); the hydrostatic uplift forces are assumed to act on the base of the 
backfill/liner at the bottom of the excavation. 

 
❏ The hydrostatic uplift is calculated by multiplying the difference of the excavation elevation 

and potentiometric elevation by the unit weight of water. 
 
❏ The factor of safety (FS) against hydrostatic uplift after excavation is assumed equal to 1.2 

and is calculated as: 
 

FS = 
counter pressure
hydrostatic uplift  

 
Calculations 
 
The factor of safety against hydrostatic uplift is calculated as follows: 
 

Hydrostatic uplift  = (El. 743 – El. 683)γw = (60 feet)(62.4 pcf) = 3,744 psf 
 

 Counter pressure  = HWasteγWaste+ HLCSγLCS + HLinerγLiner 
 

    = HWaste(75 pcf)+ (1 ft)(130.0 pcf) + (5 ft)(134.1 pcf) 
 

    = 75 × HWaste + 800.5 
 

FS = 
counter pressure
hydrostatic uplift =  

800.5 + 75 × HWaste
3,744  = 1.2 

 
HWaste = 49.2 feet 

 
Results 
 
Based on the worst anticipated conditions at the site and conservative assumptions, the liner 
system will be stable with respect to hydrostatic uplift once waste is placed to an initial height of 
approximately 49.2 feet in the horizontal expansion. Before the waste reaches this height, stability 
will be achieved by dewatering of the till using the gradient control system. It is recognized that 
this calculation conservatively represents the worst-case scenario at the site.  
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J.3-B  Foundation Settlement
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Problem Statement 
 
Differential settlement is a measure of the difference in settlement that occurs between different 
locations based on location-specific loads.  Differential settlement has the potential to impact 
landfills when the variation of settlement is greater than the design slopes of design features.  This 
calculation determines the maximum settlement that is anticipated to occur at multiple locations 
within the underlying foundation to ensure that the leachate collection system will maintain a 
positive slope.   
 
Note: A differential settlement of the waste mass is considered in a subsequent calculation to 
determine whether the final cover will maintain positive drainage after settlement occurs. 
 
Given 
 
❏ Drawings of the “Final Landform Grades” and “Excavation Grades” contained in this 

Application. 
 
❏ Section 2.2, Hydrogeologic Report, in this Application. 
 
❏ Appendix J.1 “Summary of Geotechnical Parameters” contained in this Application. 
 
❏ Microsoft Excel settlement calculation spreadsheets (refer to attached pages). 
 
❏ Yee, K., Menard Geosystems Sdn Bhd, Lumpur, K., Ugrading of Existing Landfills by 

Dynamic Consolidation - A Geotechnical Aspect, Master Builders Journal, September, 1999  
(Refer to attached pages). 

 
❏ Personal Communication, Research Reference Notes, Craig H. Benson, University of 

Wisconsin-Madison, 2009. 
 
❏ Budhu, Muni, Foundations and Earth Retaining Structures (refer to attached pages). 
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Background 
 
Consolidation of materials that will lead to settlement is divided into two categories:  

 
1. Primary Consolidation Settlement 

Occurs in saturated cohesive soils occurs due to the expulsion of water in response to an 
increase in effective stress.  Primary settlement is determined using the following equation 
for normally consolidated soils. 

 

SP=�(Cc) �
Ho

1+ eo
� log�

σ'
vf

σ'
vo

�� 

 
   Where, 
    Sp =  Primary Settlement, feet 
    Cc =  Compression Index 
    H =  Thickness of the layer, feet 
    eo =  Initial void ratio = n/(1-n) 
    σ’vf =  Final vertical effective stress, psf    
    σ’vo =  Initial vertical effective stress, psf 

 
 

2. Secondary Consolidation Settlement 
Occurs only in saturated cohesive soils and is the result of the plastic adjustment of soil 
fabrics. Secondary consolidation is calculated using the following equation.  

 

SS=��
C∝

1+ ep
�H log �

T2
T1
�� 

    
Where: 

    SS =  Secondary settlement, feet 
    Cα =  Secondary compression index 
    H =  Thickness of Layer, feet 
    ep =  Void Ratio at end of primary consolidation 
     =  eo (to be conservative) 
    T1 =  Time at start of secondary compression, 30 years 
    T2 =  Time at end of observation period, 60 years 
 
Note: The Wadsworth Till soils have an overconsolidation ratio (OCR) ranging from 0.82 to 1.52 
(average value of 1.11, see Appendix J.1) and are therefore normally consolidated to slightly 
overconsolidated.  To be conservative, it is assumed in this calculation that the Wadsworth Till 
will be normally consolidated.  
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Assumptions and Calculations – Liner System/Foundation Settlement 
 
The leachate collection system (LCS) grades will settle as the low permeable earth liner and 
underlying foundation soils settle due to the weight of the overlying landfill. Differential settlement 
has been evaluated to ensure that the LCS will continue to drain after compression of the 
underlying compressible soils occurs.  The compressible layers beneath the LCS include the low 
permeable earth liner and the Wadsworth Till. 
 
The minimum slopes of the LCS is along the pipe runs.  Therefore, the maximum potential 
differential settlement was evaluated along the pipe runs considered the most likely to be 
impacted by differential settlement in the horizontal and vertical expansions. Table 1 provides the 
elevations and thicknesses of layers prior to landfill development.  Table 2 provides the 
thicknesses of the relevant landfill system layers after landfill development.  
 
Vertical Expansion Locations Analyzed for Liner System / Foundation Settlement 
The LCS pipes in the permitted landfill were analyzed to ensure that they will continue to perform 
as intended after additional loading from the vertical expansion. For the purpose of this evaluation, 
the right LCS pipe in Cell 7 (1.0% slope down pipe run and 33.33% slope in the LCS sump) and 
the left LCS pipe in Cell 9 (slope 0.5%) were analyzed. Both of these pipes underlie the vertical 
expansion area. Points S1, S2, and S3 are used to analyze the Cell 7 LCS pipe and points S4 
and S5 are used to analyze the Cell 9 LCS pipe.  
 
The base liner system underlying the vertical expansion has already been constructed.  This 
calculation conservatively evaluates differential settlement at the vertical expansion analysis 
points due to the weight of the landfill only, rather than evaluating the weight of the landfill less 
the initial overburden loading.  The result of this approach conservatively over-estimates 
settlement at these locations.   
 
The LCS pipe in Cell 7 was analyzed as it contains the maximum waste thickness overlying a 
pipe in the vertical expansion area (Point S1).  Point S1 is also located in the sump area.  Point 
S2 represents the transition from the sump area (slope 33.33%) to the highest point in the LCS 
pipe (slope 1%) under the vertical expansion (Point S3). Point S3 is also the maximum till 
thickness under this pipe.    
 
The LCS pipe in Cell 9 was analyzed because it is the lowest slope of any LCS pipe in either the 
horizontal or vertical expansion (0.5%).  Point S4 represents the maximum waste thickness to 
overly this specific pipe.  Point S5 is the highest point in the LCS pipe that is still under the vertical 
expansion. 
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The horizontal distance (used to determine differential settlement between the points are as 
follows: 
 

 S1 to S2:  39 ft  
 S1 to S3:  366 ft 
 S2 to S3:  327 ft 
 S4 to S5:  141 ft 

 

Horizontal Expansion Locations Analyzed for Liner System / Foundation Settlement 
The leachate pipe that is considered the most likely to be impacted by differential settlement in 
the horizontal expansion area is the pipe running through the center of Cell 11, for the following 
reasons: 
 

1. The maximum waste thickness and elevation in the horizontal expansion is located over 
the LCS pipe in this Cell, which provides the greatest loading that may drive differential 
settlement. 

 
2. The Wadsworth Till is thicker and more consistently thick under Cell 11 than in any other 

Cell.  
 

3. The leachate collection pipe exhibits a shallow slope of 1.0%, which provides the potential 
impact due to differential settlement.  

 
Point S6 represents the lowest point in the LCS pipe for Cell 11. The maximum waste thickness 
and elevation in the horizontal expansion overlies the LCS pipe in Cell 11 and is located at Point 
S8. The maximum till thickness beneath the LCS pipe is approximately 40.5 feet and is 
represented as Point S10.  Points S7 and S9 represent the transition points from the final cover 
plateau to the sideslopes immediately above the Cell 11 pipe.   
 
The horizontal distance (used to determine differential settlement between the points are as 
follows: 
 

 S6 to S7:  345 ft  
 S6 to S8:  464 ft 
 S6 to S9:  581 ft 
 S6 to S10:  979 ft 
 S7 to S8:  119 ft 
 S7 to S9:  236 ft 
 S7 and S10:  635 ft 
 S8 and S9:  117 ft 
 S8 to S10:  516 ft 
 S9 to S10:  399 ft 
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Table 1 – Layer Thicknesses for Analysis by Point 

Liner System / Foundation Settlement 

Location /  Point 
Existing 
Ground 

Elevation (ft 
MSL) 

Base of 
Excavation 
Elevation (ft 

(MSL) 

Bottom of 
Wadsworth Till 

Elevation (ft 
MSL) 

Thickness of 
Wadsworth Till 
to be Removed 

(ft) 

Thickness of 
Wadsworth Till to 

Remain (ft)* 

Vertical Expansion Area 
S1 748.0 675.3 652.8 0 22.5 
S2 748.0 683.0 652.7 0 30.3  
S3 766.6 687.0 652.6 0 34.4 
S4 748.6 677.4 652.6 0 24.8 
S5 747.2 678.4 652.3 0 26.1 

Horizontal Expansion Area 
S6 738.2 683.5 649.1 54.7 34.4 
S7 744.2 686.7 652.8 57.5 33.9 
S8 744.8 687.8 654.0 57.0 33.8 
S9 741.2 689.2 654.2 52.0 35.0 
S10 745.3 693.4 652.9 51.9 40.5 

* Note:  Wadsworth Till will not be removed from the vertical expansion area due to the liner already being constructed. The upper 
five feet of Wadsworth Till to be removed from the horizontal expansion area is assumed to be unsaturated.  The remaining 
thickness is assumed to be saturated.   

 
Table 2 – Layer Thicknesses for Analysis by Point 

Liner System / Foundation Settlement 

Location /  Point Final Cover 
Thickness (ft) 

Waste 
Thickness (ft) 

LCS Drainage 
Layer 

Thickness (ft) 

Low Permeable 
Earth Liner 

Thickness (ft) 

Saturated 
Wadsworth Till 
Thickness (ft) 

Vertical Expansion Area 
S1 5 206.0 1 5 22.5 
S2 5 198.4 1 5 30.3  
S3 5 193.7 1 5 34.4 
S4 5 170.2 1 5 24.8 
S5 5 168.1 1 5 26.1 

Horizontal Expansion Area 
S6 5 103.8 1 5 34.4 
S7 5 187.2 1 5 33.9 
S8 5 198.0 1 5 33.8 
S9 5 185.1 1 5 35.0 
S10 5 81.4 1 5 40.5 
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Initial Conditions 

For each point, the thickness of the Wadsworth Till (separated by saturated and unsaturated 
thicknesses) is considered to allow a comparison of pre-development and post-development 
stress concentrations for each compressible unit.  The bottom liner under the vertical expansion 
has already been constructed, so no excavation will be required.  The groundwater level under 
the vertical expansion is conservatively assumed to be in contact with the base of the liner.  A 
groundwater elevation of 5 feet below ground surface is conservatively assumed at each location 
in the horizontal expansion for initial conditions.  Unit weights of each material is based on 
summaries provided in Appendix J.1.    
 
The equations presented on the previous pages were used to estimate the foundation settlement 
at each point:  
 

Initial Effective Stress.  The initial effective stress of the in-situ materials is the average 
effective stress prior to excavation and waste placement.  The initial effective stress for 
the low permeable earth liner was calculated as its self-weight.  Please see the attached 
spreadsheets for calculations. The effective stress values for initial conditions are 
summarized in Table 3 below. 
 
Final Effective Stress.  The final effective stress is the effective stress following final cover 
placement.  The final effective stress is calculated at the center of the low permeable earth 
liner.  Please see attached spreadsheets for calculations. The effective stress values for 
final conditions are summarized in Table 3. 

 
As previously noted, the base liner system underlying the vertical expansion has already been 
constructed.  This calculation conservatively evaluates differential settlement at the vertical 
expansion analysis points due to the weight of the landfill only, rather than evaluating the weight 
of the landfill less the initial overburden loading.  The result of this approach conservatively over-
estimates settlement at these locations.   
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Table 3 – Layer Stresses by Point 
Liner System / Foundation Settlement 

Location 
/  Point Layer Description Unit Thickness 

(ft) 
Initial Mid-Layer 

Stress (psf) 
Final Mid-Layer 

Stress (psf) 

Vertical Expansion Area 

S1 
Earth Liner 5 335.3 16,566.8 

Saturated Till (To Remain in Place) 22.5 848.3 17,750.3 

S2 
Earth Liner 5 335.3 15,996.8 

Saturated Till (To Remain in Place) 30.3 1,142.3 17,474.3 

S3 
Earth Liner 5 335.3 15,644.3 

Saturated Till (To Remain in Place) 34.4 1,296.9 17,276.4 

S4 
Earth Liner 5 335.3 13,881.8 

Saturated Till (To Remain in Place) 24.8 935.0 15,152.0 

S5 
Earth Liner 5 335.3 13,724.3 

Saturated Till (To Remain in Place) 26.1 984.0 15,043.5 

Horizontal Expansion Area 

S6 
Earth Liner 5 335.3 8,901.8 

Saturated Till (To Remain in Place) 34.4 5,733.3 10,533.9 

S7 
Earth Liner 5 335.3 15,156.8 

Saturated Till (To Remain in Place) 33.9 5,925.5 16,770.0 

S8 
Earth Liner 5 335.3 15,966.8 

Saturated Till (To Remain in Place) 33.8 5,884.1 17,576.3 

S9 
Earth Liner 5 335.3 14,999.3 

Saturated Till (To Remain in Place) 35.0 5,552.3 16,654.0 

S10 
Earth Liner 5 335.3 7,221.8 

Saturated Till (To Remain in Place) 40.5 5,752.1 9,083.9 
 
  



  Page: 8 of 10 

Client: Zion Landfill, Inc. 

Project: Zion Landfill – Site 2 North Expansion 

Project #: 631020105 

Calculated By: ORC Date: 05/2022 

 Checked by: DAM Date: 05/2022 

TITLE: DIFFERENTIAL SETTLEMENT EVALUATION OF LEACHATE COLLECTION SYSTEM 
  

T:\Projects\2018\Advanced Zion Landfill Expansion\Design\Geotech\IEPA Application\J.3\J.3B\J.3-B Foundation Settlement.docx 

Primary and Secondary Consolidation Settlement 
 
Table 4 below summarizes the results of calculations completed in spreadsheets that are 
attached at the end of this section. 

 
  

Table 4 – Settlement by Point 
Liner System / Foundation Settlement 

Location 
/  Point Layer Description Primary 

Settlement (ft) 
Secondary 

Settlement (ft) 
Total 

Settlement  (ft) 
Total Settlement 

at Point (ft) 
Vertical Expansion Area 

S1 
Earth Liner 0.5 0.003 0.5 

2.2 
Saturated Till  1.7 0.015 1.7 

S2 
Earth Liner 0.5 0.003 0.5 

2.5 
Saturated Till  2.0 0.020 2.0 

S3 
Earth Liner 0.5 0.003 0.5 

2.7 
Saturated Till  2.2 0.023 2.2 

S4 
Earth Liner 0.5 0.003 0.5 

2.1 
Saturated Till  1.7 0.017 1.7 

S5 
Earth Liner 0.5 0.003 0.5 

2.2 
Saturated Till  1.7 0.018 1.7 

Horizontal Expansion Area 

S6 
Earth Liner 0.4 0.003 0.4 

0.9 
Saturated Till  0.5 0.023 0.5 

S7 
Earth Liner 0.5 0.003 0.5 

1.3 
Saturated Till  0.9 0.023 0.9 

S8 
Earth Liner 0.5 0.003 0.5 

1.4 
Saturated Till  0.9 0.023 0.9 

S9 
Earth Liner 0.5 0.003 0.5 

1.4 
Saturated Till  0.9 0.024 1.0 

S10 
Earth Liner 0.4 0.003 0.4 

0.9 
Saturated Till  0.4 0.027 0.5 
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Differential Settlement 
The differential settlement between points are calculated as follows: 
 

Sdiff = 
|SS1-SS2|

DistanceS1 to S2
 x 100% 

 
Table 5 – Differential Settlement Between Points 

Liner System / Foundation Settlement 

Point 
1 

Point 
2 

Settlement 
1 (ft) 

Settlement 
2 (ft) 

Distance 
Between 
Points 

(ft) 

Differential 
Settlement 

(%) 

Initial Pipe 
Slope 

(%) 

Pipe Slope 
After 

Settlement (%) 

Vertical Expansion Area 
S1 S2 2.2 2.5 39 0.89 33.33 32.44 
S1 S3 2.2 2.7 366 0.14 1.00 0.86 
S2 S3 2.5 2.7 327 0.05 1.00 0.95 
S4 S5 2.1 2.2 141 0.04 0.50 0.46 

Horizontal Expansion Area 
S6 S7 0.9 1.3 345 0.12 1.00 0.88 
S6 S8 0.9 1.4 464 0.10 1.00 0.90 
S6 S9 0.9 1.4 581 0.09 1.00 0.91 
S6 S10 0.9 0.9 979 0.01 1.00 0.99 
S7 S8 1.3 1.4 119 0.04 1.00 0.96 
S7 S9 1.3 1.4 236 0.03 1.00 0.97 
S7 S10 1.3 0.9 635 0.08 1.00 0.92 
S8 S9 1.4 1.4 117 0.02 1.00 0.98 
S8 S10 1.4 0.9 516 0.10 1.00 0.90 
S9 S10 1.4 0.9 399 0.14 1.00 0.86 
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Summary of Results 
The leachate collection system pipe slope in Cell 7 of the vertical expansion was designed with a 
nominal slope of 1.0% and 33.33% in the sump area.  The maximum differential settlement along 
the LCS pipe is 0.14% and in the sump area it is 0.89%.  Therefore, the LCS pipe slope is 
anticipated to be reduced to 0.86% and in the sump area 32.44%.  Both slopes are acceptable, 
as the pipe will remain free-draining. 
 
The leachate collection system pipe slope in Cell 9 of the vertical expansion was designed with a 
nominal slope of 0.5%.  The maximum differential settlement along this line is anticipated to be 
0.04%.  Therefore, the pipe slope is anticipated to be reduced to 0.46%. This slope is acceptable, 
as the pipe will remain free-draining. 
 
The leachate collection system pipe slope in Cell 11 of the horizontal expansion is designed with 
a nominal slope of 1.0%.  The maximum differential settlement along this line is anticipated to be 
0.14%, located between points S9 and S10.  Therefore, the pipe slope is anticipated to be reduced 
to 0.86%.  This slope is acceptable, as the pipe will remain free-draining.  
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Location /  
Point

Layer Description
Unit 

Thickness (ft)

Unit 
Weight 

(pcf)

Bottom Layer 
Stress (psf) 
(Individual)

Mid Layer 
Stress (psf) 
(Individual)

Mid Layer Stress (psf) 
(Individual + Overlying)

Location /  
Point

Layer Description
Unit 

Thickness 
(ft)

Unit 
Weight 

(pcf)

Bottom Layer 
Stress (psf) 
(Individual)

Mid Layer 
Stress (psf) 
(Individual)

Mid Layer Stress (psf) 
(Individual + Overlying)

Unsaturated Till (To Be Excavated) 0.0 137.8 0.0 0.0 0.0 Final Cover 5.0 130.3 651.5 325.8 325.8

Saturated Till (To Be Excavated) 0.0 75.4 0.0 0.0 0.0 Waste 206.0 75.0 15,450.0 7,725.0 8,376.5

Saturated Till (To Remain in Place) 22.5 75.4 1,696.5 848.3 848.3 LCS Drainage Layer 1.0 130.0 130.0 65.0 16,166.5

Unsaturated Till (To Be Excavated) 0.0 137.8 0.0 0.0 0.0 Earth Liner 5.0 134.1 670.5 335.3 16,566.8

Saturated Till (To Be Excavated) 0.0 75.4 0.0 0.0 0.0 Saturated Till (To Remain in Place) 22.5 75.4 1,696.5 848.3 17,750.3

Saturated Till (To Remain in Place) 30.3 75.4 2,284.6 1,142.3 1,142.3 Final Cover 5.0 130.3 651.5 325.8 325.8

Unsaturated Till (To Be Excavated) 0.0 137.8 0.0 0.0 0.0 Waste 198.4 75.0 14,880.0 7,440.0 8,091.5

Saturated Till (To Be Excavated) 0.0 75.4 0.0 0.0 0.0 LCS Drainage Layer 1.0 130.0 130.0 65.0 15,596.5

Saturated Till (To Remain in Place) 34.4 75.4 2,593.8 1,296.9 1,296.9 Earth Liner 5.0 134.1 670.5 335.3 15,996.8

Unsaturated Till (To Be Excavated) 0.0 137.8 0.00 0.00 0.0 Saturated Till (To Remain in Place) 30.3 75.4 2,284.6 1,142.3 17,474.3

Saturated Till (To Be Excavated) 0.0 75.4 0.0 0.0 0.0 Final Cover 5.0 130.3 651.5 325.8 325.8

Saturated Till (To Remain in Place) 24.8 75.4 1,869.9 935.0 935.0 Waste 193.7 75.0 14,527.5 7,263.8 7,915.3

Unsaturated Till (To Be Excavated) 0.0 137.8 0.00 0.00 0.0 LCS Drainage Layer 1.0 130.0 130.0 65.0 15,244.0

Saturated Till (To Be Excavated) 0.0 75.4 0.0 0.0 0.0 Earth Liner 5.0 134.1 670.5 335.3 15,644.3

Saturated Till (To Remain in Place) 26.1 75.4 1,967.9 984.0 984.0 Saturated Till (To Remain in Place) 34.4 75.4 2,593.8 1,296.9 17,276.4

Final Cover 5.0 130.3 651.5 325.8 325.8

Unsaturated Till (To Be Excavated) 5.0 137.8 689.00 344.50 344.50 Waste 170.2 75.0 12,765.0 6,382.5 7,034.0

Saturated Till (To Be Excavated) 49.7 75.4 3,747.4 1,873.7 2,562.7 LCS Drainage Layer 1.0 130.0 130.0 65.0 13,481.5

Saturated Till (To Remain in Place) 34.4 75.4 2,593.8 1,296.9 5,733.3 Earth Liner 5.0 134.1 670.5 335.3 13,881.8

Unsaturated Till (To Be Excavated) 5.0 137.8 689.00 344.50 344.50 Saturated Till (To Remain in Place) 24.8 75.4 1,869.9 935.0 15,152.0

Saturated Till (To Be Excavated) 52.5 75.4 3,958.5 1,979.3 2,668.3 Final Cover 5.0 130.3 651.5 325.8 325.8

Saturated Till (To Remain in Place) 33.9 75.4 2,556.1 1,278.0 5,925.5 Waste 168.1 75.0 12,607.5 6,303.8 6,955.3

Unsaturated Till (To Be Excavated) 5.0 137.8 689.00 344.50 344.50 LCS Drainage Layer 1.0 130.0 130.0 65.0 13,324.0

Saturated Till (To Be Excavated) 52.0 75.4 3,920.8 1,960.4 2,649.4 Earth Liner 5.0 134.1 670.5 335.3 13,724.3

Saturated Till (To Remain in Place) 33.8 75.4 2,548.5 1,274.3 5,884.1 Saturated Till (To Remain in Place) 26.1 75.4 1,967.9 984.0 15,043.5

Unsaturated Till (To Be Excavated) 5.0 137.8 689.00 344.50 344.50

Saturated Till (To Be Excavated) 47.0 75.4 3,543.8 1,771.9 2,460.9 Final Cover 5.0 130.3 651.5 325.8 325.8

Saturated Till (To Remain in Place) 35.0 75.4 2,639.0 1,319.5 5,552.3 Waste 103.8 75.0 7,785.0 3,892.5 4,544.0

Unsaturated Till (To Be Excavated) 5.0 137.8 689.00 344.50 344.50 LCS Drainage Layer 1.0 130.0 130.0 65.0 8,501.5

Saturated Till (To Be Excavated) 46.9 75.4 3,536.3 1,768.1 2,457.1 Earth Liner 5.0 134.1 670.5 335.3 8,901.8

Saturated Till (To Remain in Place) 40.5 75.4 3,053.7 1,526.9 5,752.1 Saturated Till (To Remain in Place) 34.4 75.4 2,593.8 1,296.9 10,533.9

Final Cover 5.0 130.3 651.5 325.8 325.8

Waste 187.2 75.0 14,040.0 7,020.0 7,671.5

LCS Drainage Layer 1.0 130.0 130.0 65.0 14,756.5

Earth Liner 5.0 134.1 670.5 335.3 15,156.8

Saturated Till (To Remain in Place) 33.9 75.4 2,556.1 1,278.0 16,770.0

Final Cover 5.0 130.3 651.5 325.8 325.8

Waste 198.0 75.0 14,850.0 7,425.0 8,076.5

LCS Drainage Layer 1.0 130.0 130.0 65.0 15,566.5

Earth Liner 5.0 134.1 670.5 335.3 15,966.8

Saturated Till (To Remain in Place) 33.8 75.4 2,548.5 1,274.3 17,576.3

Final Cover 5.0 130.3 651.5 325.8 325.8

Waste 185.1 75.0 13,882.5 6,941.3 7,592.8

LCS Drainage Layer 1.0 130.0 130.0 65.0 14,599.0

Earth Liner 5.0 134.1 670.5 335.3 14,999.3

Saturated Till (To Remain in Place) 35.0 75.4 2,639.0 1,319.5 16,654.0

Final Cover 5.0 130.3 651.5 325.8 325.8

Waste 81.4 75.0 6,105.0 3,052.5 3,704.0

LCS Drainage Layer 1.0 130.0 130.0 65.0 6,821.5

Earth Liner 5.0 134.1 670.5 335.3 7,221.8

Saturated Till (To Remain in Place) 40.5 75.4 3,053.7 1,526.9 9,083.9
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Location /  
Point

Layer Description
Unit 

Thickness (ft)

Initial Mid-
Layer Stress 

(psf)

Final Mid-Layer 
Stress (psf)

Primary Settlement 
(ft)

Secondary 
Settlement (ft)

Total 
Settlement  (ft)

Total 
Settlement at 

Point (ft)
Point 1 Point 2

Settlement 1 
(ft)

Settlement 2 
(ft)

Distance 
Between 
Points (ft)

Differential 
Settlement 

(%)

Initial Pipe 
Slope (%)

Final Pipe 
Slope (%)

Earth Liner 5.0 335.3 16,566.8 0.5 0.003 0.5 S1 S2 2.2 2.5 39 0.89 33.33 32.44

Saturated Till (To Remain in Place) 22.5 848.3 17,750.3 1.7 0.015 1.7 S1 S3 2.2 2.7 366 0.14 1.00 0.86

Earth Liner 5.0 335.3 15,996.8 0.5 0.003 0.5 S2 S3 2.5 2.7 327 0.05 1.00 0.95

Saturated Till (To Remain in Place) 30.3 1,142.3 17,474.3 2.0 0.020 2.0 S4 S5 2.1 2.2 141 0.04 0.50 0.46

Earth Liner 5.0 335.3 15,644.3 0.5 0.003 0.5

Saturated Till (To Remain in Place) 34.4 1,296.9 17,276.4 2.2 0.023 2.2 S6 S7 0.9 1.3 345 0.12 1.00 0.88

Earth Liner 5.0 335.3 13,881.8 0.5 0.003 0.5 S6 S8 0.9 1.4 464 0.10 1.00 0.90

Saturated Till (To Remain in Place) 24.8 935.0 15,152.0 1.7 0.017 1.7 S6 S9 0.9 1.4 581 0.08 1.00 0.92

Earth Liner 5.0 335.3 13,724.3 0.5 0.003 0.5 S6 S10 0.9 0.9 979 0.01 1.00 0.99

Saturated Till (To Remain in Place) 26.1 984.0 15,043.5 1.7 0.018 1.7 S7 S8 1.3 1.4 119 0.04 1.00 0.96

S7 S9 1.3 1.4 236 0.03 1.00 0.97

Earth Liner 5.0 335.3 8,901.8 0.4 0.003 0.4 S7 S10 1.3 0.9 635 0.08 1.00 0.92

Saturated Till (To Remain in Place) 34.4 5,733.3 10,533.9 0.5 0.023 0.5 S8 S9 1.4 1.4 117 0.02 1.00 0.98

Earth Liner 5.0 335.3 15,156.8 0.5 0.003 0.5 S8 S10 1.4 0.9 516 0.10 1.00 0.90

Saturated Till (To Remain in Place) 33.9 5,925.5 16,770.0 0.9 0.023 0.9 S9 S10 1.4 0.9 399 0.14 1.00 0.86

Earth Liner 5.0 335.3 15,966.8 0.5 0.003 0.5

Saturated Till (To Remain in Place) 33.8 5,884.1 17,576.3 0.9 0.023 0.9

Earth Liner 5.0 335.3 14,999.3 0.5 0.003 0.5

Saturated Till (To Remain in Place) 35.0 5,552.3 16,654.0 0.9 0.024 1.0

Earth Liner 5.0 335.3 7,221.8 0.4 0.003 0.4

Saturated Till (To Remain in Place) 40.5 5,752.1 9,083.9 0.4 0.027 0.5

0.432

0.08

0.0032
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UP GIìÄDIN G O Ir Xi,Xl S'I'I NG X,AN IIXìI LL S trìY DVN/\h4 [ C CONS OLI D.'\'[I ON
A GITOTECI{T{I CA}- ASI'EC]'

L'I(enny Yee , Menarcl Geosystcms Scln llhd, l(uala Lumpul

AIIST'I{AC'I': In l'cccnt ycals, thc scalcity o1'lancl s¡racc availablc fol Ircrv ulbatt dcvcloptlcnt has

plomptccl a lcl.tol,ctl intclcst lìonr local autholitics in tlic encl usc <lf-various lanrUì1ls or in thc extensiolt o1'

thc lilò ol'cxisting landlills. Iìchabilitation of'closccì lancllìlls lìrr ut'ban dcvclopmcnts lias t-cccivctl

consiclclablc ilttcrcst. Likcwisc, thc cxtcnsion o1'lancll'ill lilt to allorv 1ìrr tttoro wastc storâgc is also

l'ccciving cclual attcntion. ln both cascs, gt'tlt"ttrcl itnpt'ovctttctrt is lccluilccl.

Dynaniic coltsoliclaf:ion (also lcnorvn as cìynanric oonrpaction) is a glouncl iurl:rt'ovctrtct.tt tcchnic¡uc.'l'hc
ploccss involr'cs ch'o1:rlring hcavy wcights (15ton - 2Otons) on to thc sur'litcc o1'thc 1ìll lìom a oonsiclclablc

hcight (15m - 20m) lòllowing a solcctccl glicl pattcln. 1-ircsc lrigh-cncrgy impacts ltloclucc strl'lìcicnt
coltrltactiorr cl'lbrt 1o lcrluoc void sltacc, inorcirsc clcnsity ancl leclucc long-tct'ni scttlcntcnt o1'thc 1ìll. lìy
inct'casing thc clcnsity, it incrcascs thc storagc capacity o1-thc lancllìll. ßcsiclc, it also ìncrcascs thc bcaling
oa¡racity. IìcclLrcing thc long-tclm scttlcmont, r'oacls, pall<ing bays and lightcl stluctirrcs calt bc cìcsignccl ort

shallow 1òr¡nciations on closccl lantllìlls.

In this ltapcr, thc suficct ol'scttlcmcnt of rvaste 1ìlls ìs addlcsscd. A casc stttcly concct'ttirtg a hor-rsing

do,elopnrcnt ovcl a IanclfìII is also plcscrttccì.

1.0 IN'I'RODUCI'lOl\
I-ancl1ìlling is onc o1'thc nrost cconouric attcl

lìasiblc nlcaus o1' clisposing nrunicipa'l solicl
wastc in Malaysia ancl othcl coultlt'ics ilt
Southcast Asia. In thc past, thc tlis¡rosal ol'rvastc
lills was calliccl out by uncontlollcd dunrping
into cx-mining poncls ancl 1ow-lying at'c¡s closc
to housing cstâtcs. With inclcasing scalcity ol'
lancl in ulLran alcas, it is inclcasingly clilJicult tcr

lìncl ncrv lanc'llill sitcs 1Ìr' lLrttu'o clumping. 'ì-his

has pronrptcd thc locaì ar¡tholitics arttl lrlivatizctl
companics (opclatols of'IancllìIl) to 1ìncl solr"rtiorr

to cxtcncl thc lil'c oi'thc landlill to allorv lòr nrot'c
wâsto st0râgc.

'l¡picrrl lrrrrtllills rìiry ()ccupy irr'ì irrcir llrrrgirtg
1ìonr soveral ¿ìcrcs to hunclt'ccls o1' aolcs.
Scttlcnrcnt cstinatiou is a tolric of-conccul. lìtott.l

thc olrclator''s viovpoint, lancllìll capacity will bc
inclcasccl i1'urost settlcnient occurs duting thc
stage ol' fì11ing. Unlbltunatcly, thc landlill
scttlcliicnt continucs ovcr ¿ìr1 extcnclccl lrcriod of-

tiilrc with a linal scttlcnrcnt that catr lre as largc
as 30Vo-400/o o1'thc initial li1l hoight (ll.l.l-ing,
ct.a1. 1 998). lìcncc, it is impcrativc that a

solution is nccclctl to inclcasc thc l'atc ol'
scttlcr.ìicnt to l'ccovcr thc aclclitional spaco.

Dynamic consolidation is a goocl mcthocl o1'

conrpacting lclirsc allcl rvastc lìll. 'lhis tcchnicluc

Nlastcl Iluiltlcls Journal, Scpt.1 999

involvcs clrolrping hcavy wcights (15 - 20 tons)
on to thc sr¡r'1Ìrcc ol'thc lì Il fiom a hcight ol' 1 0 t<r

20nr fòllowing a sclcctccl gr'ìcl pattcrn. '1ihc high-
cnclgy impacts proclucc shor:k wavcs t'h¿lt

prol)¿ìgatc to gtcât dcpths (ligr,rrc l). As a lcsult,
thc clcnsity of thc rvaste lìll is incrcascd ancl

hcncc, thc stolagc capacity ol'thc landfìll is also
incrcascd.

With thc iuclcasc in ilrc clcnsity o1'thc wastc 1ìll,
tbc ovclall bcaling capacity is implovccl. 'l'hc

long-tolm scttlcmcnt is t'cclucctl ancl hcncc, thc
dil'1òr'cntial scttìcmcnt is also t'cclucccl which is

iurl:roltaut lÌll thc intcglity o1- tlie covcr systcllr
rvhcn thc landfìll is closccl. In thc past such

lancllìlls havc becn cousirìclccl suitablc only 1ìl'

!ìrccu arcas. Witli thc incrcasing scalcity ol'lancl
in urban alcas, it is mal<ing it ncccssary t<i build
structLrrcs abovc sr¡ch lì1ls. Cliallcs ct.al. (l98l)
leport scvct'al caso histul'ics o1' cotrstl'r¡ctiot.l otr

olcl lelìrsc ti¡rs, which inolr.rclc cot.tstt'ttction of'a
2-stulcy hospital, r'oacls ancl highways. Welsh
(1983) citcs a t'oachvay sitc rvith (lm kr 12nr o1'

wastc lìlls. Mènar-d (1984) citcs a casc fi¡' a

walchousc clcsìgncd rvitÌr l'loor' loacls ol' 20
l<N/nr? ancl splcacl liloting with 145 kN/m2 with
(rm lo lTm oj'r'cfr:sc rvaste. '['hct'c aic ttrany
othcl lccol'clccl ancl publishccl casc stuclics on
sr.rch clo,clolrnrcnts (c.g. Az.iz. &, Mohtl. Iìaihan
(992), Downio & 'lì'chalnc (1979), lìaisal, I(.Ycc
& Varal<sin (1997), I'ìyran & Ilalccr' (19u7),

21



I-cwjs & Langcr' (1994), Mapplcbacl< & Ft'asct'
( I 993), Stcinbcr'¡¡ & I-Lrl<as ( I 984), ctc.).

In this papcr-, thc sub.ject o1'scttlcnrcnt ol'rvastc
lì11s ancl lchabilitation o1' lancllìll lbr housing
clcvelopnicnt is plcscntc'<1. Only thc gcotechnica1
aspcct is c<:rvclcrl. 'l'hc rclatcd cr.lvit'ttnmcntal
issr"rc has bccn intcntionally lclÌ out cluc to sl)âco

const la ir.rt.

Itrigulc I

2,0 COMPOSII'IOT¡OFI,ANDIIILt,
Most lancllìlls alc hctct'ogcrtcor-rs ancl thcy cxhibit
anisotr¡ric nratclial pt'opcrtics that alc clillìctllt
to chalactclizc. 'I'yrically, a Iandlì11 consists of
lbocl and garclorr rvastcs, ¡rapct' 1l'oclucts, plastics

ancl lubbcr', textilcs, rvoocl, ashcs ancl thc soils
uscd as covcl'matelial. 'l'ablc I shtlrvs thc
valious corrpoucr.ìts o1'rvastc 1ìlls with thcil
langc o1'unit rvcights. 'I'hc unit rvcighf ancl voicl

latio valy rvith thc t.ypcs o1'rvastc, colnlrosition,
dclrth, methocl of' conr¡raction ancl tho latc o1-

dcconil:rosition, anlong othcl lÌrotols. -l'hc l'atc ol'
clccomposition is fìr'tlicl contlrlìcatccl by scvclal
fÌrctors inclLrding t.ho c1'Iòcts o1- tinrc, tclnpct'¿ìturc
ancl cnvironnrontal conclitions. ln sholt, it is a

conrbination o1' all o1'tho ploblctrs o1'sofÌ olay,
unconrpactccì fill, olganic collsoliclation ancl

clcconrposititx ancl cvcn collapsc ol'cavitics ancl

closion o1' soil into cavitics. It is as

hctcrogcncous as the nloclct'n inclustrial-ur'bart
com¡rlcx thal. plocluccs it. I lcttcc, its
conr¡rosition varics l'ìtnr community to
conrmr.rnity ancl û.onr n¿ìtion to uation. -lhus, tlic
wastc plopcrtics cau [rc consitlcl'cc] as sitc-
spcr:i1i c.

'l'wo clillìr'cnl lìllnrs ol' landlLll can bc dclìncd.
'l'hc unconLlollccl duntp is ol' t'ancl<tttt

cornposition, rìumpccl looscly fì'onl tlucks,

Mastcr lluilclcls Jolllnal, Scpt. 1999

accunrulalccl wifhoLrt control or corupaction, ancl

so:nctimcs covcrccl with a thin laycl of'soil uùcn
it lcaohccl its capacity (sco fìgurc 2a). At thc

othcl cncl, it is thc rvcll-uranagccl sanitaly
lanclfill. 'l'hc nratcrials alc splcacl in laycrs ancl

comlractccl by bLrllclozcls arrcl cotlpactot's, In
sonlc câscs, ccl'lain wastcs such as til'cs at'c

scgrcgatccl lìonr othcrs (sco lìgulc 2b). Most ol
t.hc oltl lancllrÌls al'c thc uncotrfrollccl ilunips.
Untìl lcccntly, thlough plivatization schcmc thc
lanrl1ìll opcration firllows thc cngincclccl lancllìll
schcnrc, 1'hus, it is cxlrcctccl that clcvclolrnrcnts
ovcl olcl Iancllìlls will lcc¡Lriro morc cnginccring
cllìr1.

Figulc 2(a)
LJ ncontrtllccl Lan cì fi ll (N o co ntlol lcd pla ccnrcn t

ancl no compaction)

I ll

FigLrlc 2(b)
Conl r'ol lccl S an italy Lancl 1il I (Sp rcacl an cl

compactcd in Iaycls ol-2-3ln thicl<; crtcapsr"rlatccl

with soil in cclls o1'2-(rni thick)

3.0 S tìl'l'l, [iM ItN'l' CItAIlllC'l' lilì lS]'ICS
Scttlcmcnt is thc major' lrroblcm with lancllìlls.
Sou,crs (1972) citcs a caso o1'a small shopping
ocntcl built ovcl a lanclfill. 'l'hc builtlings alc on

pilcs ilrìvcn tlrlor,rgh thc wastc fìlls. 'l'he bLrilding
u,alls ancl l'ool'havc l'cnlainccl intact. Ilorvcvcr',
llool slabs snl:rpoltccl dilcctly on thc 1ìll stlt'làcc
havc sclllcr'l as nruch as 75nrl. 'l-he llool' slabs

wclc conncctccl to thc pilc-sLrpltoltcd cxtcl'iol'
glaclc bcams, lrut rvas not connoctc'(l to thc
intcliol' colunms. As a lcsult, thc f'lool clt'apcs

cìot'nwald lionl thc cxtcl'iol rvalls tor,val'cl thc
intcriol o1'thc builcling. Snra1l ìntcrior' partitions
lesting directìy on thc llool liavc clackctl badly
ancl door'liarncs havc lrccn rvt"ct:l<ccl ou1. o1'sltapc.
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Waste

Cornponent

Uncornpacted
Unit

Weisht lkN/rn3)

Water

Content

Ratio of Cornpacted to Uncornpacted Unit Weight

Nonnal Cornnaction I Well Compacted

Food waste
Paper/ papelboard
Plastics
Textiles
Rubbel and leather
Yard waste
Wood
Glass
Metals
Ash, bdck, dirl

t.3 - 4.7
0.3 - 1.3

0.3 - 1.3

0.3 - 0.9
0.9 -2.5
0.6 -2.2
1.3 - 3.1

1.6-4.7
0.s I 1.0

3.1-9.4

s0,80
410
| -4
6- l5
l-12

30-80
l5-40
1-4
2-6
6 -12

2.9
4.5
6.7
5.6
3.3

J.J

4.3
1.2

3.0
6.2
l0

6.7
J.J

5
3.3
?{
5.3
1.3

Furthennole, settlernent has incleased since then,
probably due to a change in the rnoisture
environment frorn leaking sewers in the frll.

There ale two possible approaches to the
assesslllent of settlernent:
(a) Extrapolation of monitored data obtained

specifically for the given fill
I ) By glaphical method
2) By analytical method

(b) Estimation frotn existing published data on
sirnilar type of fills
I ) By graphical rnethod
2) By analytical rnethod

Method (a) is the lnost reliable but lequires time
for lnonitoring. This rnethocl relies on the
approxirnately linear lelationship between
settlernent and logarithrn of tirne elapsed since
placernent of waste fill. Methocl (b) relies on
published data for other fills of sirnilal type, and
gives approxirrate answel's quickly. However,
the results are less dependable since the
publishecl data are ralely likely to apply exactly
to a specific given fill. Plelirninaly estirnates
obtained by methocl (b) should be checked by
rnonitoring. Vy'e shall adclress the clifferent
categories of settlement as follow:

3.1 Settlement Under Self-Weight
One of the conhibuting factors to the overall
settlelrent is caused by the selÊweight of the fill.
The time-settlement relationship unclel selÊ
weight is analogous to the secondary
compression of soils after a sholt period of
pseudo-prhlary settlelÌrent, t¡,pically, I to 4
rnonths long. Measurernents taken fi'om past
recorcls inclicate a coeffìcient of secondary
cornpression ranging fi'orn 0.1 to 0.4 (NAVFAC,
1983). Thus, settletrent of the waste fills uncler
its selÊweight after completion of filling can be
estirnated by equation (1) below.
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(AH)," = H Co log (t2 I tt\ .......... (1)

where
(AH)*": selÊweight settlernent at tirne t2 (rn)
H: thickness of waste fill (rn)
t1 : tirne pseudo-prirnary settlernent to occur

after cornpletion of fill (years)
t2: tirne after cornpletion of fill (years)

C" = coefficient of secondary cotnpression

Table 2 below suggests typical selÊweight
settlements. According to lrach & Goodger
(1991), a goocl cotnpaction can reduce the selÊ
weight settlement potential by between 50% and

7s%.

Typical unit weights for rnunicipal waste al'e

summarized in Table 3.

Table 4 below shows the unit weights obtained
fi'orn various lanclfills sites.

3.2 Settlement Under External Loads
The tirne-settlement behavior of an old waste
fìlls undel an applied load is analogous to the
behaviol of peat. As load is placed lalge primary
(rnechanical) settlernents occul rapidly with little
or no pore pressule builcl up. This is followed by
secondary compression, which occurs over a

long period of tirne.

The relation of the irnposed stl'ess to settlernent
can be expressed as follow:

(AH)p:H C' log ( {o'o*Âo'}/o'") ....... (2)

where
(AH)o = plirnary (or rnechanical) settlernent (rn)
H: thickness of waste fill (m)
eo: initial void latio
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Wcll-corrrpactccl, rvdl-grlcÌctl sancl ancl gt avcl
Wcll-con.rpactcd shalc ancl rccklill
M cclium-compactcd lock{ìll
Wcll-oompactctl olay
l..ightly conipactccl clay
[.ightly compactccl clay placcrcl in clce¡r laycls
N ominally comlritctccl oÞcno¿rst baokfill
lJnoompactctl sancl

U ncompactctl (punrpccl) o lay
Wcll-compaotcd nrixctl lolirsc (wastc l'ill)
Wcl l-conllo llccl clonrcstic rcfìr so (wastc l'i I J )

rccd in

l'ablc 3

I'al¡lc 2 ouloc: Lcirch &

Lantll'ill Sites

(cx tlt f-9.'-(1 i-Þ ZLal- {-cl L lr_o I' f ì 1 I )
0.5
0.5

1

0.5
1,5

12
1.2

3.5
l2
30
t0

Wastc Dcnsil (kN/nr

(]IRIA

Okl I(lang lìoacl, I(uala I-uur¡rur'
l(cllrrir.luyl. I(uull I.trrnlrur'
Mcrlyìlrntls, Sytlncy'
'l-horil lcith, Sy,lnuyr
l,r.rcas l lcights, Syclncyr
Altruny, Ncw Yolk2
Fnvettcvlllc. Arkiuls¿s'
lì ichm,rr,l. (l;rliIìrrriril

Notc: I (ìâ1a otr(ained lionr IIar¡s¡n¿¡ln ct.al (1993)

2 (lala oblâincd liorn (ìil'fbrd cl.â1. (1992)

Nolc:'l lris is a conslrr¡clior ancl dcnnlitiorl clcbris lamllill
3 (lâla oblîiilc(l 1ìorn Wclsh (1983)
4 datâ obtainc(l 1ìoru Slrrrru¡ ct.â1. (l 989)

Dcscll r¡tion
Avt'trrgc 'ì olal LJnil Wciglrt

v' (kN/rn'l Sorr I cc

Sanitaly Lnncllìll

" Pool oornpaotion

" Modclatc to goocl corryaction
o Gocxl to cxccllcnt compaction
u llalctl waste
. Shlcrlclccl ancl compactc<l
o ìn sitr.¡ dcnsily

Active landfìll with lcachatc mouncl

2,8 4.1
41 1.1

11 94
s,5 10.5
(r.4 10.5

5,5 6,9

ó,(r

'ì'chobanoglous ct.al,
(1911 )

l louschokl'l-r'ash Can
Dcliver-y'i'r'uok

Sanitary l-an111ì11

(a) Not shlcdclccl

' PoclL compaotion
o Cootl ( (rt)ìlla\.li()tl
o llt'sl tolllPitelioll

Shlcddccl

1,1

2.4

3,1
6.3
9.4
8.6

NAVIìAC (t983)

Sanitaly Lanclfill
. ln a lancllill
Allcl clcgr-aclation and scltlcnrcnl

6.9 1.5
9.9 il.0

NSWMA (r9ns)

'1 ¡blo 4

1.0
(r.0

9.4
84
I 1.3

116
4,8
1).
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cr' o 
: effective ovetùut'den pressure (kN/rn2)

Ao' = effective irnposed stress (kN/rn2)
C,= compression ratio (: Crll+q¡
C": cornpression index

NAVFAC (1983) reports that the plimary
compression ratio (C,) r'anges fi'orn 0.1 to 0.4.
Sowers (1972) reports that the cotnpression
index (C") is related to the initial void ratio as

shown in figure 3. The relation can be expressed
as follow:

For fills low in organic lnatters C. : 0.l5eo
For fills high in organic rnatters C": 0.55eo

It is interesting to note that the rnaximuln Cc for
peat is about one{hird gt'eater than the tnaxiurutn
observecl for waste fills.

6 6 l0

lHil^L VOIO RAIIO

Figure 3

Environrnental conditions as well as the
composition of the waste fills determine the
au'ìount of long-term settletxent. This long-terrn
settlelnent is a cornbination of r-nechanical

secondary cornplession, physico-chemical
action, and bio-chemical decay. When there is
no clrastic change in the environtnent the
settlernent-log time relationship is urole or less

linear', similar to secondary cotnpression of soils.
The settlement can be expt'essed by the same
equation (l) above. NAVFAC(1983) r'eportecl

the coefficient of seconclary compression (Co)
ranged fi'orn 0.02 to 0.07. These values are for
fills, which have undergone clecotnposition for
about l0-15 yeals. Higher cornplessibility is

usually associatecl with high organic content. It
is also h'ue for aclvanced degree of
decorlposition.

Sowers (1972) introduces a factor'"cr" for the

long-tenn settlelnent. He suggested "4" as a

function of the initial void ratio (e"). This "ct"
value is high if the organic content subject to
decay is large and the environtnent is favorable
(i.e. wann and moist, with fluctuating water table
that pulrps fresh air into the fill). This value is

low for rnore ineft rnaterials and under non-
favorable environurents. Nonetheless, for any
given void ratio thele is a large range of values

(see figure 4). The relation can be
explessed as follow:

Forfavorableconditionto decay ct : 0.03eo

Forunfavorable condition to decay c¿ : 0.09eo

This "tr" value can be translatecl to the classical

C,, by clivicling "u" by { l+e0} i.e. C,,: a/{ I +e¡}.

<= Àx'lr ' 'H t.t I tZ/t t,

coxoil , ',Hs 
tr¡'lon{¡L 

r

Irj ot,t 0ðP0S l l r 0N ./
/,

ñ, -'T I

IIOH\ UNINVOFnEL.

,rrriPf5rrlNI
(, P, trr

v0il) ff^fl0 0f Itl

Figure 4

t2 l¡r t^

Other calculation rnethocls include the use of a

rheological rnodel as presented in the Gibson and
Lo theory or the power creep law. The power'

cleep law plovicles a better rept'esentation of the
fielcf r.neasuted settlelnent data than the
rheological moclel. Howevet', the rheological
model has parametel's that can be assigned
physical rneaning and leflect the effects of
certain refuse placeuent conclitions. The details
ale not presented in this paper.

4.0 DIFFERENTIAL SETTLEMENT &
DBSIGN MEASURES

There are too lnany uncertainties for accurate
plediction of differential settlernent on waste
fills. In this case, r'ecoul'se should be rnade to the
generally accepted t'ule in engineeling practice
that, in unifonn glrund, diffelential movernent
will not exceed 75o/o of the total overall
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NOTË$ OTq FRIMARY'IhJIT¡A!. CONñPRH$$IOhI OF M$W

Settlement of MSW generally occurs in three phases: initial compression, prirnary

compression, and seeondary compression. lnitial and primany compression occur

rapidly due to the open structure and high hydraulic conductivity of MSW (10{ to 10-5

cm/s) and are difficult to separate. Oonsequently, initial and primary comprossion

usually are groupod together. Secondary compression occurs over longer time frames

and is causecl by mechanical creep and biolo.gical decay- Fro¡ir the perspeetive of

oRemtio.¡.s and rnaintenanee planning afier closure, secondary çpmpression i$ the most

important settlement proces$. Sowers (1973) indicates that pnimary compression is

normally complete within 30 d and Sharma and Ds (2007) índieate that 3*4 rnonths is

typicaìly assumed in practice. tsjanngard and Edgers (1990) anafyzed 24 caee historios

and reported that primary conrpression wãs eomplete within the first two days following

loading.
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Problem Statement 
 
Determine the factor of safety against bearing capacity failure of the landfill foundation. 35 Ill. Admin. 
Code Section 811.304 (c) requires that “the solid waste disposal unit shall be designed to achieve 
a safety factor against bearing capacity failure of at least: 2.0 under static conditions and 1.5 under 
seismic loadings. 
 
Given 
 
 Coduto, Donald P, Foundation Design Principles and Practices, Second Edition (refer to the 

attached pages). 
   
 Caterpillar Product Information, 836K, Landfill Compactor (refer to attached pages). 
 
 Appendix J.1 - “Summary of Geotechnical Parameters” contained in this Application.   
 
 Hydrogeologic Report contained in this Application. 
 
 Landfill design specifications for layer types, thicknesses, and material properties (please 

refer to Appendix J.1). 
 
 Design grades for the mass liner grades and final landform shown on respective plan drawings 

contained in this Application. 
 
Assumptions 
 
Scenarios Analyzed: 
The following four scenarios were analyzed for the proposed Landfill Expansion:  
1. Low Permeable Earth Liner bearing capacity for the final landform at the point of maximum 

waste thickness (long term conditions).  The long term analysis is conservatively based on 
consolidated undrained tri-axial shear strength test results for effective stress conditions. 

2. Low Permeable Earth Liner bearing capacity under vehicle loading (short term, undrained 
conditions).   

3. Wadsworth Till foundation bearing capacity for the final landform at the point of maximum 
waste thickness (long term conditions).  The long term analysis is conservatively based on 
consolidated undrained tri-axial shear strength test results for total stress conditions. 

4. Wadsworth Till foundation bearing capacity under vehicle loading (short term, undrained 
conditions). 
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Landfill and Foundation Material Properties: 
  
 The following saturated unit weights were conservatively assumed in the bearing capacity 

calculations for the Final Cover Soils, Leachate Collection System (LCS) Granular Drainage 
Layer and Waste Fill (please refer to Appendix J.1 for detailed discussion):  

  - Final Cover Soils, γsat= 130.3 pcf  
  - LCS Granular Drainage Layer, γsat= 130 pcf 
  - Waste Fill, γsat= 75 pcf 
 
 Low Permeable Earth Liner.  The Low Permeable Earth Liner lies directly on top of the 

Wadsworth Till Foundation and beneath the LCS Granular Drainage Layer. The following 
material properties were conservatively assumed in the bearing capacity calculations 
(please refer to Appendix J.1 for detailed discussion). 

  Unit Weights:  
  -    Total unit weight, γtotal= 128.2 pcf 
  -    Saturated unit weight, γsat = 134.1 pcf 

  Short Term / Undrained Conditions: 
  -    Friction angle, φ’ = 11.8°   
  -    Cohesion, c’ = 1,465 psf 
  Long Term / Drained Conditions: 
  -    Friction angle, φ’ = 34.3°  
  -    Cohesion, c’ = 0 psf 
 
 Wadsworth Till Foundation.  The Wadsworth Till beneath the base liner varies in thickness 

across the site. Beneath the proposed final landform 10H:1V plateau (which varies in 
elevation between 885 feet MSL and 896 feet MSL) - where the largest waste column 
thicknesses occur - the thickness of Wasdsworth Till will range in thickness from 
approximately 29 to 87 feet in the horizontal expansion area, and from approximately 23 to 
84 feet in the vertical expansion area.  The thickness of Wadsworth Till beneath the 
maximum waste column of 206-feet (vertical expansion) is approximately 26.4 feet. For the 
purpose of this calculation it was assumed to be approximately 27-feet thick. The following 
material properties for the Wadsworth Till Foundation were based on laboratory test results 
(please refer to Appendix J.1 for data source): 

 Unit Weights:  
  -    Total unit weight, γtotal= 136.6 pcf 
   -    Saturated unit weight, γsat = 137.8 pcf 

Short Term / Undrained Conditions: 
  -    Friction angle, φ’ = 11.8°   
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  -    Cohesion, c’ = 1,465 psf 
Long Term / Undrained Conditions: 

  -    Friction angle, φ’ = 14.3°  
  -    Cohesion, c’ = 1,000 psf 
    
 The maximum waste thickness of 206 feet occurs in Cell 7 of the vertical expansion area, 

just south of the horizontal expansion waste boundary.  The maximum waste thickness of 
198 feet occurs in the horizontal expansion area in Cell 11. The elevations and thicknesses 
of the landfill layers corresponding to the proposed expansion maximum waste column are 
summarized in the table below.  

 
Summary of Average Thickness of Landfill Layers 

Layer Top Elevation (ft. MSL) Thickness (ft.) 

Final Cover System 896 5 

Waste 891 206 

LCS Granular Drainage Layer 685 1 

Low Permeable Earth Liner 684 5 

Wadsworth Till (Foundation Soil) 679 27 

Shallow Drift Aquifer 652 - 

Total = 244 
 
 

 Landfill Cell Dimensions. The length and width of the landfill cell coinciding with the 
maximum waste column in the vertical expansion (Cell 7) location is approximately 940 feet 
(L) by 307 feet (B), respectively.   

 
 Potentiometric Surface. The groundwater potentiometric surface is assumed to be 5 feet 

below the existing ground surface and in contact with the base of the landfill liner system.  
Therefore the Wadsworth Till underlying the landfill is assumed to be below the groundwater 
potentiometric surface (saturated conditions). 

  
 Horizontal Acceleration. The maximum horizontal acceleration is approximately 0.0461g 

(refer to Appendix J.1). 
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Bearing Capacity Equation for Static Conditions: 
  
 Karl Terzaghi’s bearing capacity equation for square footings is used to calculate bearing 

capacity of landfill foundation for static conditions. The bearing capacity factor values for Nc, 
Nq, and Ng are selected from Table 6.1 of Coduto (refer to attached pages).  Due to the size 
and depth of the landfill, the equation is overly conservative for landfills.  

 
qult=1.3c'Nc+ σ'zDNq+0.4γ'BNγ 

 
     Where, 

     qult  = Ultimate bearing capacity, psf 
     c, c’  = Soil cohesion (total and effective), psf 
     σ’zD  = Vertical effective stress, psf 
     γ’   = Effective unit weight of soil, pcf 
     B  = Width of foundation, feet 
     Nc, Nq, Nγ = Non-dimensional factors, functions of φ 
     φ, φ’   = Soil friction angle (total, effective),  
          degrees 

 
 

For Low Permeable Earth Liner – Short Term Loading Conditions: 
 

ϕ' = 11.8° ≈ 12° → Nc = 10.8, Nq = 3.3, Nγ = 1.4 
 

For Low Permeable Earth Liner – Long Term Loading Conditions: 
 

ϕ' = 34.3° ≈ 34°→ Nc = 52.6, Nq = 36.5, Nγ = 39.6 
 

For Wadsworth Till Foundation – Short Term Loading Conditions: 
 

ϕ' = 11.8° ≈ 12°→ Nc = 10.8, Nq = 3.3, Nγ = 1.4 
 

For Wadsworth Till Foundation – Long Term Loading Conditions: 
 

ϕ' = 14.3° ≈ 14°  → Nc = 12.1, Nq = 4.0, Nγ = 1.9 
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Bearing Capacity Equation for Seismic Conditions: 
  
 For seismic conditions, the total stress on the landfill foundation is equal to the effective 

overburden stress and the increase in stress due to overturning moment, σM, which is 
calculated using the following equation.  

σm= 
Mc
I  

 

M = B × L × H × ɣ �
H
2�

(Horiz. Accel.) 
 

I = 
LB3

12  
  

   Where, 
    M  = Overturning moment 
    c   = Distance from center 
    I    = Moment of Inertia 
    B   = Width of foundation 
    L   = Length of foundation 
    H   = Height of landfill 
 
Factor of Safety: 
  
 For both static and seismic conditions, the factor of safety, FS, is calculated using the 

following equation: 
 

FS = �
qult
σ'v

� 

 
Calculations 
 
Calculate ultimate bearing capacity, qult on the Low Permeable Earth Liner and the Wadsworth 
Till Foundation.  The vertical effective stress (σ’zD) was conservatively assumed equal to zero. 
 
   Low Permeable Earth Liner – Short Term Loading Conditions: 

 

(ϕ' = 11.8°, c' = 1,465 psf) 
 

qult = 1.3c'Nc + σ' zdNq + 0.4γ'BNγ 
 

qult = (1.3)(1,465 psf)(10.8) + (0.0 psf)(3.3) + (0.4)(134.1-62.4 pcf)(307 ft)(1.4) 
 

qult =  32,895 psf 
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    Low Permeable Earth Liner – Long Term Loading Conditions: 
 

ϕ' = 34.3°, c' = 0 psf 
qult = 1.3c'Nc + σ' zdNq + 0.4γ'BNγ 

 

qult = (1.3)(0 psf)(52.6) + (0.0 psf)(36.5) + (0.4)(134.1-62.4 pcf)(307 ft)(39.6) 
 

qult =  348,668 psf 
 

Wadsworth Till Foundation – Short Term Loading Conditions: 
 

ϕ' = 11.8°, c' = 1,465 psf 
qult = 1.3c'Nc + σ' zdNq + 0.4γ'BNγ 

 

qult = (1.3)(1,465 psf)(10.8) + (0.0 psf)(3.3) + (0.4)(137.8-62.4 pcf)(307 ft)(1.4) 
 

qult =  33,531 psf 
 

Wadsworth Till Foundation – Long Term Loading Conditions: 
 

ϕ' = 14.3°, c' = 1,000 psf 
qult = 1.3c'Nc + σ' zdNq + 0.4γ'BNγ 

 

qult = (1.3)(1,000 psf)(12.1) + (0.0 psf)(4.0) + (0.4)(137.8-62.4 pcf)(307 ft)(1.9) 
 

qult =  33,322 psf 
 
Bearing Capacity under Final Landform Loading: 
 
Calculate the effective overburden stress (σ’v) due to waste and soil load for the worst case final 
conditions. 
 
Low Permeable Earth Liner: 

Effective Overburden Stress, σ’v,, on the Low Permeable Earth Liner 
From Final Landform 

 
Layer 

Thickness, t 
(ft) 

Density, γ 
(pcf) 

σ’v  = (t) x (γ) 
(psf) 

Final Cover System 5 130.3 651.5 
Waste 206 75.0 15,450 
LCS Granular Drainage Layer 1 130.0 130 

Total Thickness = 212 Σ(σ’v) = 16,231.5 
Weighted Average  γ’v  = 76.6  
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Wadsworth Till Foundation:
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Static Conditions 
 
Factor of Safety, FS, against bearing capacity failure at final landform height under long term 
static conditions (conservatively based on consolidated undrained tri-axial shear strength test 
results): 
 

  Low Permeable Earth Liner:      FS = qult
σ’v

 = 348,668 psf
16,231.5 psf

 = 21.5 
 
 
   Wadsworth Till Foundation:      FS = qult

σ'v
 = 33,322 psf

16,902 psf
 = 2.0 

 
Seismic Conditions   
        
First, calculate the increase in stress due to the overturning moment, σM. 
  

Low Permeable Earth Liner:      
  

M = BLHγweighted �
H
2�

(Horiz. Accel.) 

M = (307 ft)(940 ft)(206 ft)(76.6 pcf)�
206 ft

2 � (0.0461)=  2.16 x 1010 lb-ft 

Effective Overburden Stress, σ’v,, on the Wadsworth Till Foundation 
From Final Landform 

 
Layer 

Thickness, t 
(ft) 

Density, γ 
(pcf) 

σ’v  = (t) x (γ) 
(psf) 

Final Cover System 5 130.3 651.5 
Waste 206 75.0 15,450 
LCS Granular Drainage Layer 1 130.0 130 
Low Permeable Earth Liner 5 134.1 670.5 

Total Thickness = 217 Σ(σ’v) = 16,902 
Weighted Average  γ’v  = 77.9  
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c = 
B 
2 = 

307 ft
2 =  153.5 ft 

 

I = 
LB3 
12 = 

(940 ft)(307 ft)3

12  = 2.27 x 109 ft4  
 

σm = 
Mc 

I = 
(2.16 x 1010 lb-ft)(153.5 ft)

2.27 x 109 lb-ft
 =1,461 psf 

 
Wadsworth Till Foundation:      
  

M = BLHγweighted �
H
2�

(Horiz. Accel.) 

M = (307 ft)(940 ft)(206 ft)(77.9 pcf)�
206 ft

2 � (0.0461)=  2.20 x 1010 lb-ft 

c = 
B 
2 = 

307 ft
2  = 153.5 ft 

 

I = 
LB3 
12 = 

(940 ft)(307 ft)3

12  = 2.27 x 109 ft4  
 

σm = 
Mc 

I = 
(2.20 x 1010 lb-ft)(153.5 ft)

2.27 x 109 lb-ft
 = 1,488 psf 

 
 
Factor of Safety, FS, against bearing capacity failure, at final landform height, under long term, 
seismic conditions (conservatively based on consolidated undrained tri-axial shear strength test 
results): 
 
 

  Low Permeable Earth Liner:      FS = qult
σ'v+ σm

 = 348,668 psf
16,231.5 psf + 1,461 psf

 = 19.7 
 

                Wadsworth Till Foundation:      FS = qult
σ’v+ σm

 = 33,322 psf
16,902 psf + 1,488 psf

 = 1.8 
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Bearing Capacity under Vehicle Loading 
 
Calculate the effective overburden stress (σ’v) due to the placement of the leachate collection 
system, Low Permeable Earth Liner and loading by a vehicle (compactor).  Conservatively 
assume that the vehicle load does not attenuate with depth. 
 

Assume loading by CAT 836K compactor (Caterpillar Product Information) 

Weight of the Vehicle (Weq) = 123,319 lb 
 

Contact Pressure (P) =   P = 123,319 lb
(4 drums x Areacontact)

 
 

 P = 123,319 lb

(4 drums x (4.67 ft x 13 x 5.83 ft))
   

   
P =  3,397 psf 
 

Effective Overburden Stress, σ’v,, on Low Permeable Earth Liner from Vehicle Load 

Layer 
Thickness, t 

(ft) 
Density, γ  

(pcf) 
σ’v  = (t) x (γ) 

(psf) 

Vehicle Load - 3,397 3,397 

LCS Granular Drainage Layer 1 130 130 

Total Thickness = 1 Σ (σ’v) = 3,527 

 

Effective Overburden Stress, σ’v,, on Wadsworth Till Foundation from Vehicle Load 

Layer 
Thickness, t 

(ft) 
Density, γ  

(pcf) 
σ’v  = (t) x (γ) 

(psf) 

Vehicle Load - 3,397 3,397 

LCS Granular Drainage Layer 1 130 130 

Low Permeable Earth Liner 5 134.1 670.5 

Total Thickness = 6 Σ (σ’v) = 4,197.5 
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Factor of Safety against bearing capacity failure, vehicle loading, FS: 

 
   Low Permeable Earth Liner:      FS = qult

σ'v
 = 32,895 psf

3,527 psf
 = 9.3 

 
    Wadsworth Till Foundation:      FS = qult

σ'v
 = 33,531 psf

4,197.5 psf
 = 8.0 

 
Results 
       
The proposed design will achieve a minimum factor of safety against bearing capacity failure of 
2.0 under static conditions and 1.5 under seismic conditions in accordance with 35 Ill. Admin. 
Code Section 811.304 (c).  A summary of the determined factors of safety against bearing 
capacity failure of the landfill foundation layers are presented in the following table. 
 

 

Factors of Safety Against Bearing Capacity Failure 

Conditions Calculated FS Required FS Compliance 

Landfill Expansion Design – Low Permeable Earth Liner (Max. Waste Height of 206 feet): 

Static 21.5 2.0 ✓ 

Seismic 19.7 1.5 ✓ 

Vehicle Loading 9.3 2.0 ✓ 

Landfill Expansion Design – Wadsworth Till Foundation (Max. Waste Height of 206 feet): 

Static 2.0 2.0 ✓ 

Seismic 1.8 1.5 ✓ 

Vehicle Loading 8.0 2.0 ✓ 
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proper scaling factors. However, the advent of centrifuge model tests has partially over-
come this problem.

Limit equilibrium analyses are the dominant way to assess bearing capacity of shal-
low foundations. These analyses define the shape of the f'ailure surface, as shown in Fig-
ure 6.1, then evaluate the stresses and strengths along this surface. These methods of
analysis have their roots in Prandtl's studies of the punching resistance of metals (Prancltl,
1920). He considered the ability of very thick masses of metal (i.e., not sheet rnetal) to re-
sist concentrated loads. I-imit ecluilibdum euralyses usually include empirical factors cle-

veloped from model tests.
Occasionally, geotechnical engineers perform mole detailed bearing capacity analy-

ses using numerical methods, such as the finite element methocl (FEM). 'Ihese analyses
are more oomplex, and are justified only on very critical and unusual projects.

We will consider only lirnit equilibrium methods of bearing capacity analyses, be-
cause these methocls are used on the overwhelming majority of projects.

Simple Bearing Capaeity Formula

The limit equilibrium rnethod can be illustrated by considering the continuous footing
shown in Figure 6.4. Let us assume this footing experiences a bezu-ing capacity failure,
and that this failure occurs along a circular shear snrface as shown. V/e will further as-
sume the soil is an undrained clay with a shear strength s,,. Finally, we will neglect the
shear strength between the ground surface ancl a depth D, which is conservative. Thus, the
soil in this zone is considerecl to be only a surcharge load that produces a vertical total
stress of ü zo = ^lD at a depth D.

The objective of this delivation is to obtain a forrnula for the ultimate bearing ca-
pacity, q,,¡,,which is tire bearing pressure required to cause a bearing capacity {àilure. By

Figure 6.4 Bearing capacity analysis along a cir.cular failure surface
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considering a slice of the foundation of'length ó ancl talcing moments about Point A, we

obtain ilre following:

M¡: (c1,,¡þh)(Blz) - (s,,tt&b)(B) - o,pBb(Bl2) (6 1)

CIrt,: 2 'm.!,, l- o"r,

It is convenient to dcfine a new parameter, called a bearirtg capacity JLLctrsr, N",

rewrite Eqr"tation 6.2 zrs:

q,,¡, : NrSr, )- or¡1

Equation 6.3 is known as abearing capcLcity forntulcL, ancl could be used to evaluate the

bearing capacity of a proposecl founclation. Accolding to this derivatio[, N" -- 2n = 6'28'

itrls-simptified formula has only limited applicability in p'actice because it consid-

ers only continuous footir-rgs antl unclrained soil conclitions (þ = 0), ancl it assumes the

foundaiion rotates as the bearing capacity failure occurs. However' this simple derivation

illustrates the general methodology recluired to develop more conprehensive bearing ca-

pacity formulas.

Terzaghi's Bearing Capaeity Formulas

various limit equilibrium methods of computing bearing capacity of soils were advanced

in the fir-st half of tl-re twentieth centufy, but the filst one to achieve widesplead accep-

tance was that of Terzaghi (19a3). IJis methoci includes the following asstrn-tptions:

, The clepthof the foundation is less than or equal to its width (D < B).

, The bottom of the foundation is suffìciently rough that no siicling occLrrs between

the foundation and the soil,

" The soil beneath the foundation is a hornogeneous seni-infiilite mass (i.e., the soil

extends ibr a great distance below the founclation and the soil properties are uniform

througlrout).

" The sheat' strength of the soil is clescribed by tlie formula s = c' + o' tan cþ''

" The general she¿il mode of failure goverlls'

. No consoliclation of the soil occuls (i.e., settlement oI the found¿rtion is due only to

the shearing and lateral movement of the soil)'

' The fbunclation is very rigicl in cotnparison to the soil'

, The soil between the ground surface and a depth 1) has no shear stlength, and serves

only as a surchar:ge load.

. The appliecl loaci is compressive and applied vertically to the centroid of the founda-

tion and no applied moment loacls are present'

Terzaghi consicieferJ three zones in the soil, as shown in F-igure 6.5' Immediately

beneatlr the foundatio n is a weclge zone that remains intact and moves downward with the

(6 2)

and

(6 3)
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Figur.e 6.5 Geometr.y of failLu.e sutface Ibr Terzaghi's beat'ing cap¿ìcily formulas.

foundation. Next, ¿r rcttlictl slrcar zone extends fi'om each side of the wedge, where he took

the slrape of the sheal planes to be logarithmic spirals. Finally, the outer poltion is the lin-

ear slzear z.one il which the soil shears along planar sttrfaces'

Since Terzaghi neglected the shear strength of soils belween the grouncl surface and

a <Jepth 1J, the shear suriace stops at this depth ancl the overlyittg soil has been l'eplaced

with the surcharge pressure o.p'. 'fhis approach is conservative, and is part of the reason

for iimiting the nethod to relatively shallow foundations (D < B).

Terzaghi developecl his theoly íor continuor-rs I'ounclations (i.e., those witl.r a very

Iatge llB ratio). This is the simplest case because it is a two-climensional problem. He

then extended it to square and rouncl foundations by aclding empirical coefficients ob-

tained fiom model tests ancl produced the following bearing capacity formulas:

Fol' square foundations:

ertt : 1..3 c'N, + o'roN, + 0.41'8\ (6.4)

clu¡¡ : c'N, i ct'rrNn -1- 0.51'8{

For continuous 1Ìrund¿rtions:

(6.s)
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e,t, : 1.3 c' N, + ct'roNu )- 0.31'ß\ (6.6)

For circular foundations:

Vy'here:

Ïuh=
^tc-

ö'=
tzD'=

^,r -'t-

D-
ß-

N., No, N, =

ultimate bealing capacity

effective cohesion fol soil beneath fbundation

efl'ective friction angle for soil beneath foundation

vertical effective stress at depth D below the ground surface
(o,,r' = 1 D if depth to groundwatel table is greater than D)

effective unit weight of the soil (1 = J' if grounclwater table is very deep;

see discussion later in this chapter for shallow groundwater conditions)

depth of foundation below ground surface

width (or cliameter) of foundation

Terzaghi's bealing capacity factors ="f (,þ) (See Table 6.1 or Equations

6.1-6.12.)

Because of the shape of the failure surface, the values of c' and þ'only need to rep-
resent the soil between the bottom of the footing and a depth B below the bottom. The
soils between the ground surface and a depth,l) are treated simply as overburden.

Terzaghi's formulas are presented in terms of effective stresses. However, they also
may be used in a total stress analyses by substitutin1 ct', þt', and crp for c', (r', and crp'. If
saturated undrained conditions exist, we may concluct a total stless analysis with the shear

strength defined âs cr' = s,, and (>r'= 0. In this case, N" = 5.J, Nq = 1.0, ancl Àd, = 6.9.
The Terzaghi bearing capacity factors are:

'q
al

2 cos2(45 + dè'12)

¡10.75 ,I'l360)t¡nò'uo-e

t¡/- : .a?-1tl
I N"-tl
l,{-:-] ¡

t___39 _l
tanö' / K,,

^/: 
I " 

-"1 2 \ cos2<Þ'

These bea¡ing capacity factors are also presented in tabulal form in Table 6.1. Notice that
Terzaghi's N" of 5.7 is smaller than the value of 6.28 derived from the sirnple bearing ca-
pacity analysis. This difïerence the result of using a circulal failure surface in the simple
method and a more cornplex geomefy in Terzaghi's method.

')

for (>'= Q

for rþ' > 0

(6.7)

(6.8)

(6.e)

(6.10)

(6.1 1)
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TABLË 6.1 BEARING CAPACITY FACTORS
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Engine

Engine Model Cat® C18 ACERT™

Emissions Tier 4 Final/Stage IV

Gross (SAE J1349) 419 kW 562 hp

Operating Specifications

Maximum Operating Weight –
Multiple Blade and 
Wheel Offerings

55 927 kg 123,319 lb

836K
Landfill Compactor

olivia.covert
Highlight
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836K Landfill Compactor Specifications

Engine

Engine Model C18 ACERT

Emissions U.S. EPA Tier 4 Final 
and EU Stage IV

Rated Power (Lab) 414 kW 555 hp

Rated Power (Net ISO 14396) 412 kW 553 hp

Gross (SAE J1349) 419 kW 562 hp

Net Power – SAE J1349

Direct Drive – Gross Power 370 kW 496 hp

Direct Drive – Torque Rise 52%

Converter Drive – Gross Power 370 kW 496 hp

Converter Drive – Torque Rise 52%

Maximum Gross Torque @ 1,300 rpm 3085 N∙m 2,275 lbf-ft

Maximum Altitude without Derating 2286 m 7,500 ft

Bore 145 mm 5.71 in

Stroke 183 mm 7.2 in

Displacement 18.1 L 1,104.5 in3

High Idle Speed 2,120 rpm

Low Idle Speed 750 rpm

Operating Specifications

Operating Weight with Full Tank 
Capacities and U-blade

55 927 kg 123,319 lb

Transmission

Transmission Type Planetary – Powershift – 
ECPC

Travel Speeds

Forward – Converter 1st 6.2 km/h 3.9 mph

Forward – Lockup 1st 6.5 km/h 4 mph

Forward – Converter 2nd 10.9 km/h 6.8 mph

Forward – Lockup 2nd 11.7 km/h 7.3 mph

Reverse – Converter 1st 6.5 km/h 4 mph

Reverse – Lockup 1st 6.9 km/h 4.3 mph

Reverse – Converter 2nd 10.4 km/h 6.5 mph

Reverse – Lockup 2nd 12.3 km/h 7.6 mph

Hydraulic System

Hydraulic System Flow Sharing Implement

Maximum Supply Pressure 32 000 kPa 4,640 psi

Main Relief  Pressure 24 100 kPa 3,495 psi

Pump Flow at 2,006 rpm 250 L/min 66 gal/min

Steering System Double Acting – 
End Mounted

Bore 127 mm 5 in

Stroke 740 mm 29.1 in

Vehicle Articulation Angle 86°

Lift System Double Acting Cylinder

Bore 137.9 mm 5.5 in

Stroke 1021 mm 40.2 in

Service Refill Capacities

Fuel Tank 793 L 209 gal

Cooling System 107 L 28 gal

Crankcase 60 L 16 gal

Diesel Engine Fluid Tank 32.8 L 9 gal

Transmission 120 L 32 gal

Differentials and Final Drives – Front 186 L 49 gal

Differentials and Final Drives – Rear 190 L 50 gal

Hydraulic System (tank only) 240 L 63 gal

• All non-road Tier 4 Final/Stage IV, and Japan (MLIT) Step 4 
diesel engines are required to use:
–  Ultra Low Sulfur Diesel (ULSD) fuels containing 15 ppm (mg/kg) 

sulfur or less. Biodiesel blends up to B20 are acceptable when 
blended with 15 ppm (mg/kg) sulfur or less ULSD and when 
the biodiesel feedstock meets ASTM D7467 specifi cations.

–  Cat DEO-ULS™ or oils that meet the Cat ECF-3, API CJ-4, 
and ACEA E9 specifi cations are required.

Axles

Front Planetary – Fixed

Rear Planetary – Oscillating

Oscillation Angle 13°

Brakes

Control System Full Hydraulic 
Split Circuit

Parking Brake Spring Applied, 
Hydraulic Released
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Cab

Standard Suppression

Interior Sound Level 72 dB(A) 71 dB(A)

Exterior Sound Level 111 dB(A) 109 dB(A)

Hydraulic System – Steering

Steering System – Circuit Steering Double Acting – 
End Mounted

Steering System – Pump Piston – Variable 
Displacement

Maximum Flow @ × rpm 52 L/min @ 2,006 rpm

Steering Pressure Limited 24 100 kPa 3,495 psi

Total Steering Angle 86 degrees

Wheels and Tips

Drum Width 1400 mm 4 ft 8 in

Drum Diameter 1770 mm 5 ft 10 in

Diameter with Tips 2125 mm 7 ft 0 in

Tips per Wheel 40

olivia.covert
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Dimensions
All dimensions are approximate.

1 Height to Top of Cab with A/C 4655 mm 15 ft 3 in

2 Height to Top of Exhaust Pipe 4608 mm 15 ft 1 in

3 Height to Top of Hood 3421 mm 11 ft 3 in

4 Ground Clearance to Bumper 1029 mm 3 ft 5 in

5 Center Line of Rear Axle to Edge of Counterweight 3187 mm 10 ft 5 in

6 Hitch to Center Line of Front Axle 2275 mm 7 ft 6 in

7 Wheelbase 4550 mm 14 ft 11 in

8 Length with Blade on Ground (straight blade) 10 182 mm 33 ft 5 in

9 Ground Clearance 632 mm 2 ft 1 in

10 Width over Wheels 4280 mm 14 ft 1 in

11 Height to ROPS/Canopy 4284 mm 14 ft 1 in

Height to Top of Cab with Strobe 4845 mm 15 ft 11 in

Turning Radius – Inside of Wheels 3635 mm 11 ft 11 in

1

6
7
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Blade Selection

Straight Blade Semi U-blade U-blade

Width – Moldboard Length 4990 mm 16 ft 4 in 5238 mm 17 ft 2 in 5172 mm 17 ft

Width Over End Bits 5193 mm 17 ft 5311 mm 17 ft 5 in 5258 mm 17 ft 3 in

Height with Cutting Edge and Screen 2236 mm 7 ft 4 in 2215 mm 7 ft 3 in 2210 mm 7 ft 3 in

Height with Cutting Edge, No Screen 1217 mm 4 ft 1253 mm 4 ft 1 in 1255 mm 4 ft 1 in

Maximum Depth of Cut 364 mm 1 ft 2 in 362 mm 1 ft 2 in 934 mm 3 ft 1 in

Maximum Lift above Ground 1730 mm 5 ft 8 in 1735 mm 5 ft 8 in 1198 mm 3 ft 11 in

Cutting Edges, Reversible

Length, Each End Section (3 edges) 1408.2 mm 4 ft 7 in 816.6 mm 2 ft 8 in 2 @ 
779.1 mm and 
1 @ 856 mm

2 @ 
2 ft 7 in and 

1 @ 2 ft 10 in

Length, Each End Section (2 edges) NA 988 mm 3 ft 3 in 1094.4 mm 3 ft 7 in

Width × Thickness 254 mm × 
25 mm

10 in ×
1 in

254 mm × 
25 mm

10 in ×
1 in

254 mm × 
25 mm

10 in ×
1 in

 End Bits (2), Self-sharpening

Length, Each 472 mm 1 ft 7 in 472 mm 1 ft 7 in 472 mm 1 ft 7 in

Width × Thickness 254 mm × 
25 mm

10 in ×
1 in

254 mm × 
25 mm

10 in ×
1 in

254 mm × 
25 mm

10 in ×
1 in

Capacity, Rated 19.3 m3 25.9 yd3 22.4 m3 29.3 yd3 9.74 m3 13 yd3

Turning Diameter, Outside Corner 
of Blade at 43° ART

8737 mm 28 ft 8 in 8823 mm 28 ft 11 in 8795 mm 28 ft 10 in

Overall Machine Length 10 182 mm 33 ft 5 in 10 379 mm 34 ft 1 in 10 272 mm 33 ft 8 in

23
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J.4-A  Anchor Trench
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Problem Statement: 
             
The geosynthetics to be used as part of the Expansion design provide sufficient friction angles 
that they are anticipated to hold themselves in place after installation.  However, anchor trenches 
are proposed to be used along the perimeter of the waste boundary to bury the edge of 
geosynthetic materials.  This is completed in order to protect the edges and provide protection 
from wind uplift. 
 
In the unlikely event that a geosynthetic is subjected to sufficient force to pull it from its installed 
location, it is important that the anchor trench is designed to allow the geosynthetic material to be 
pulled out prior to tearing or damaging the geosynthetic. This calculation determines the maximum 
acceptable anchor trench dimensions that will ensure a “pull-out” condition.   
    
Given: 
 
 Coduto, D.P., Foundation Design, Principles and Practices.  Prentice Hall, Second Edition 

(refer to attached pages). 
 
 Koerner, R.M., Designing with Geosynthetics.  Prentice Hall, Fifth Edition (refer to attached 

pages). 
 

 Sharma, Hari and Lewis Sangeeta, Waste containment Systems, Waste Stabilization, and 
Landfills Design and Evaluation, John Wiley and Sons, Inc., 1994 (refer to attached pages). 
 

 Poly-Flex (Manufacturer) product information for 60-mil textured HDPE geomembrane (refer 
to attached pages). 
 

 Appendix J.1 “Summary of Geotechnical Design Parameters” contained in this Application. 
 

 Design detail of liner termination, including slope of geomembrane liner runout. 
 

 Cross sectional diagrams of liner termination (refer to attached pages).    
 
Assumptions 
 
 Anchor trenches will line the perimeter of the landfill in order to protect the geosynthetic edges 

and prevent wind uplift.   
 

 Holding capacity (resistance) to pull-out should not exceed the ultimate material strength of 
the geomembrane.  The geomembrane will tear if a force greater than the ultimate strength is 
applied to the geomembrane.  The holding capacity should be slightly less than the ultimate 
tensile strength to be anchored (see attached Sharma and Lewis reference).  
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 The equations for anchor trenches developed by Koerner (refer to attached pages) were 
modified to account for the 3H:1V slope of the geomembrane liner runout (refer to attached 
sketches). 
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Note: Equations for active and passive earth pressures were modified to account for soil 

cohesion (see attached pages). Variables used above are defined on the following page.  
 
Note: Variables used above are defined on the next page. 

Where, 
 
   Tallow =  Allowable force in geomembrane 

   β =  Side slope angle (degrees) 
   FU σ =  Shear force above geomembrane due to cover soil (note, that for thin  
        cover soils tensile cracking will occur and this value will be negligible) 
   FL σ =  Shear force below geomembrane due to cover soil 
   FLT =  Shear force below geomembrane due to vertical component of Tallow 
   PA =  Active earth pressure against the backfill side of the anchor trench 
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   PP =  Passive earth pressure against the in-situ side of the anchor trench 
   KA =  Coefficient of active earth pressure 
   KP =  Coefficient of passive earth pressure 
   σn =  Applied normal stress from cover soil = (dcs)(γcs) 

dCS =  Depth of cover soil overlying runout for the “no anchor trench  
    scenario” 

   dCS-AT =  Depth of cover soil overlying runout for the “with anchor trench  
    scenario” 

   γcs =  Unit weight of cover soil 
   δ =  Angle of shearing resistance (interface friction angle) between  
        geomembrane and soil 

LRO =  Length of geomembrane runout 
dAT =  Depth of anchor trench 
γAT =  Unit weight of backfill soil in anchor trench 
φ =  Angle of shearing resistance (friction angle) of backfill soil 

   c =  Cohesion of backfill soil 
 
 Assumed geomembrane yield strength (allowable geomembrane stress), Tallow = 126 lb/in = 

1,512 lb/ft (see product information). 
 

 Interface friction angle (δ) for earth liner soil to textured geomembrane = 14.9 degrees (refer 
to Appendix J.2-C and J.2-D). 

 
 Backfill and cover soils to be recompacted cohesive soil for which the unit weight (γcs) was 

conservatively estimated to be 134.1 pcf (saturated unit weight). 
 

 Assumed a 2.0-foot thick cover soil over runout, for which γcs = 134.1 pcf.  
 
 Assumed the offset distance of the anchor trench (horizontal runout, LRO) to be 2-feet from the 

top of slope, for which backfill γAT = 134.1 pcf.  
 

 The depth of anchor trench (dAT) was solved for using the equations provided on page 2 (unit 
weight of backfill soil:  γAT = 134.1 pcf). 

 
 Assumed undrained conditions: friction angle of backfill soil (φ) = 11.8 degrees and a cohesion 

value of backfill soil (c) = 1,465 psf, to be conservative. 
 

 Liner side slope angle, β = 18.43 degrees. 
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Calculations 
 
Determine the maximum depth of the anchor trench (dAT) by trial and error.  
  

 

(Tactual) = 
FUσ+ FLσ + FLT - PA + PP 

cos(β)
 

 
FUσ= 0 (negligible) 
 
FLσ = (σn)(tanδ)(LRO) = (2.0 ft × 134.1 pcf)(tan14.9°)(2 ft) 
 
       = 142.7 lb / ft 
 
FLT = (Tallow)(sinβ)(tanδ) = (1,512 lb/ft)( sin 18.43°)(tan14.9°) 
 
       = 127.2 lb / ft 

 
 

Pa= ��
γAT × dAT

2 × Ka

2 � - �2c × dAT�Ka� +�
2c2

γAT
�� 

 

Ka=�tan2 �45° - 
φ

2��=�tan2 �45° - 
11.8°

2 ��  = 0.7 

 

Pa= ��
134.1 pcf × (dAT)2 × 0.7

2 � - �2 × 1,465 psf × dAT�0.7�+�
2(1,465 psf)2

134.1 pcf �� 

 
     = �46.9dAT

2 - 2,451dAT + 32,009� lb / ft 
 

 

PP = ��
γAT × dAT

2 × Kp

2 �+ �2c × dAT�Kp�� 

 

KP = �tan2 �45°-
φ

2��=�tan2 �45° + 
11.8°

2 ��  = 1.5 
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PP = ��
134.1 pcf × (dAT)2 × 1.5

2 �  + �2 × 1,465 psf × dAT�1.5�� 

 
       = �100.6dAT

2 + 3,589dAT�  lb / ft 
 
 

(Tactual) = 
FUσ+ FLσ + FLT - PA + PP 

cos(β)
 

 

  = �
0 + 142.7 + 127.2

cos(18.43) �  lb/ft− �
46.9dAT

2 - 2,451dAT + 32,009 
cos(18.43) �  lb/ft +�

100.6dAT
2 + 3,589dAT 

cos(18.43) �  lb/ft   

 

(Tactual) = �
53.7dAT

2+ 6,040dAT - 31,739.1
cos(18.43) �  lb/ft 

 
Set Tactual to 1,512 lb/ft and solve for dAT  → dAT = 5.2 ft.  
 
 
Results 
 
Based on the strength properties of geomembranes, the depth of the anchor trench should not 
exceed 5.2-feet in order to ensure that the geomembrane will not be damaged in the unlikely 
event that it is subjected to significant forces.  The proposed design depth for each anchor trench 
is 2.0-feet. Therefore, the proposed anchor trench design is considered appropriate.   
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(σn + cAT⋅dAT) KA 
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Earth Pressures 23.3 Lateral Eadh pressures in Soils with Cà O and <Þ > 0 767

23'3 A baseneut is to be built using 2.5-m talÌ masonr.y walls. These walls will be backfillecl with asilty sand thar has c' = 0, <l¡'= 35", a.ci "y = i 9.7îN/rnr. ñilñ" ot-r.st condirions willexist and using an overconsolidation ratio of 2, compute the normil force per lneter acting onthe back of tlis wall' AÌso, cL'aw a pressure ciiagram ancl indicate the lateral earth pressure act-ing at the bottom of the wall.

23"4 A 10-ft tall conclete wall wirh a vertical back is to be backfilled with a silty sand that has aunit weight of 122 rblft3 , atr e1-fcctive cohesion of 0, ancl an effective lì.iction angle of 32" . Theground behind the wall witl be level. using lìankine's rnethod, cornpL.te the normal fbr.ce per.f'oot acting o' the back of the wall. Assume thc wall moves sufflciently to devclop the activecondition in lhc soil.

23'5 The wall clescribecl i.r Problern 23.4 has a lbundation that extends fì.om the gr.ound surface to aclcpth ol'2 ft. As the wall rnoves slightly away from the backfill soils to create the active con_dition, rhe fooring 
''oves 

inro the soils berow the'*"11, .;;;i;;',rìJ purriu" con¿irion asshown in Figwe23'9' compute the ultimate passive pr.'rr.-,r. o.rì,ig'oi rn" non, ol.the lbun-dation.

23'6 A 12'ft tall concfete wall with a venical back is to be backfillecl with a clean sand th¿t has aunit weight of 126 lb/ft3, an efTective cohesion of'0, and an efTective friction angle of 36". Theground behincl the wall will be inclined at a slope of 2horiz.ontal to I vertical. using Rank-ine's rnethod, compute the normal and shear fbrces per foot actìng on tlìe back of the wail. As-su'''e the warl moves s'fficientry to cleverop the active condition in the soil.

23.7 Repeat Pr-oblern 23.6 using Coulornb,s methocl.

23'3 tATHRAü- HARTþ{ pRËssuRËs r¡,r sorts wrrþ{ e > 0 AND ó > 0

Rankine did no.t address lateral e¿u'th pressures in soils with cohesion (c ì 0 and 4, 2 0)and coulomb did not addres's passive pressures. Flowever, lzrter iDvestigators developeclcomplete lbrmulas for cohesive soils. Beil (1915) *n, uroong those who contr1buted.

t
t
ia

Theoretical Behavior

soils with cohesion can stand vertically to a height of no more than the critical. height, I{,.:

I o^ Ilu.: "'-l
I I YK"l (23.20)

conditions.

d basement wall?

In olher words, if 11 < È1" the earth will stancl vertically without a wail. I' practice wewould apply some factor of saf'ety to F1" (perhaps 1.5 to 2) before deciding not to build awall' An engineer also would want to tånri¿"t. the potential for surface erosion and othermodes of failure.
rf H > 11,., the theoreticar pressure distribution is as shown in Figure 23. 14.
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Irigurc 23.14 'fheoretical âctlve prcssure

distribution in soils with cohesion (c > 0,

,1, > 0).

H,qnations 23.5 and23.6 then become:

These formulas often are incorrectly statecl without the 2c211 term. This term must

be present to account for the lack of tensile forces between tlÌe wall and the soil at depths

shallower than 11".

The Ra¡kine equations for passive conditions in soils with cohesion are as follows:

P.tb: (*? - zcH{í.. +)cosB = o

v"lb: (t4, " - 2cIr{1,,.T)sinp > o

P,,tb: (tly 1-2cHlo) .",u

/ -'t II2K.. 
-\v,,lt' : (-, + 2cHV Kt, ) sinþ

(23.21)

(23.22)

(23.23)

(23.24)

The theoretical shape of the passive pressure distribution is shown in Figure 23'15'

Aetual Behavior

The theoretical behavior may be approximately conect fbr sancly soils that develop cohe-

sive strength from cementing ug"nir, such as calcium carbonate or iron oxide' However, it

is not a good inclicator of lateral earlh pressures in clays, ancl may ploducc utlconscl'vative



at)...

23.3 Lateral Earlh Pressures in Soils with C> 0 and cÞ > 0

Irigure 23.15 'l'heorcticaÌ distriburion of
passive ealth pressure in soils with cohesion
(c>0,<þ>0).

designs. This discrepancy occnts because the e¿-th
following aspects of clay behavior:

Creep

769

pressure theories do not consider the

t.2t)

must

:pths

)ws:

ì ?31

t.24)

.15.

:ohe-

er, it
aljve

When the shear stl'esses in a clayey soil al'e a lzuge percentage of the shear stre¡gth, a phc-
norrenon known as creep can occur. The soil slowly shears and never rg¿ìches 

"n-pl"t"ecluilibriuni uniess the shear stresses become sufficiently small. When this occurs behincl
a retaining wall, the IÌriltlre weclge slowiy moves toward the wall, so it is irnpossibie to
m¿rintain the active conclition (which demands high shear stresses) for lorig periods.
Therelbre, design cantilever walls backfillecl with clay using something higher than rhe
aotive pressure.

Ëxpansiveness

Another potentially more significant problem is that clayey soils niay be expa¡sive (see
Chapter 19). An expanding backfill places very large loäds on the wall, far greaÍer than
the computecl active or at-rest plessure. f'he exact magnitude oi lateral pressures caused
by expansive soils is clifficult to preclict, but tlie passive pressure would be an upper
bouncl.

The cyclic expansion and contraction cycles in expansive soils further aggravate
this situation and could cause the following scenario:

tr. The soil expands and tire retaining wall moves outward.
2. The soil shrinks and moves slightly downhill, thus remaining in intimate contact

with the wall. Cracks form.



770 Chapter 23 Lateral Earlh Pressures

3" Loose debris làlls into the cracks, preventing then 1ìom closing.

4. The soil expands again and moves the wall farther out.

This plooess could continue inclelìnitely, moving the wall much farther than would a sin-
glc eyclc o[' expansion.

A slightly cohesive soil, such as an SC, would probably not pose any selious prob-
lems, but highly oohesive soils, such as a CI{, could produce large movements or even
làilure.

Many of the preventive measures describecl in Chapter l9 ¿ue also appropriate for
reducing the potential for expansion behind a retaining wall.

Foor Drainage

Clays have a low hydraLrlic conductivity, and thus obstruct drainage. Therefore, ground-
water may become trapped behind the wall, producing hych'ostatic pressures.

Design Guidelines

The best procedure is to avoid backfilling any wall with clay, especially in regions with
aclverse climates. It is often possible to bring in other soils from on-site or off'-site to use
for baclcfìll material. However, if clay is usecl, the design must reflect their presence. Jen-
nings (1973) describecl the South African practice of ilesigning such walls using at-rest
pressures with a Ko of 0.8 to 1.0 and making theur as flexible as possible. Terzaghi ancl
Peck's design values, describecl in Section 23,5, also plovide lateral earth pressures for
walls snpporting clay.

EEU¡VAtËI\{T FLIJIN M ET"h{OÐ

As clisctlssed eallier, the theoretical distribution of lateral earth pressure acting on a wall
backfilled with a cohesionless soil is triangular'. This is the same shape as the pressure dis-
tribution that would be imposecl if the wall was backfilled with a fluid instead of soil. Fur-
fhermore, if this fiuicl h¿id the proper unit weight, the magnitude of the lateral pressure
¿rlso would be equal to that from the soil. ìingineers often use this similarity when ex-
pressing lateral ealth pressures for design purposes. Instead clf quoting K values, we can
describe the lateral earth pressure using the eqr,Livnlent fluid den,sity, G¡,, which is the unit
weight of a fictitious f'luid that would irnpose the same horizontal pressures on the wall as

the soil. The vertical component of the lateral earth pressule also can be expressed using a

similar value, G,,. Thus, the nolm¿rl ancl shear lbrces acting on the wall may then be ex-
pressed as:

23"4

(23.2s)
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/or * ß\: (N/ tan ô r- C")sin Ê sin(- Z' )ttn 4,

/ 16 I 18.4\: (310 tan22 + 0) sin 18.4 sin(:' f )tan 
to

: 8.07 kN/m

-0, uÇz - anc

¿(I

ez.a t {ç:a.a¡-z :4çn'lYr'ot)
1 11,'t 1\

FS=1.55(vs.l.25fortheconstanttlricknesscrosssectiolr)

Example 5.12 has also been extencled to a set of' design curvcs, as seen in

Figure S.Z6f . ffre anticipertecl trends are again noted, as is the agreement with the

wãrke¿ out example. Ctãarly, this type of stabilizing solution can be usecl if space at

the toe of the slope is availáble. Often it is not or it occupies valuable air space and

then geosynthetic reinforcement as discussecl i¡ Chapter 3 is the alternative soltttion'

5.3.6 Rulnout and Anahon T"rerlch Ðesignt

As shown in Figure 5.18 and the profile sections of geomembrane-iined reservoits' the

liner coming ,rp fru,o the bottom of the excavation, covels tlle sicle slopes, ancl then

funs oveï the top a short clistance. It often terminates vertically down into an anchor

trench. flhis anchor trench is typically dug by a small backhoe or trenching machine;

the liner is drapecl over the edge, ancl then the trench is backfilled with the same soil

that was there originally. The backfillecl soil should be compacted iu iayers as the back-

fllling proceeAs. Àttnough concrete has been ttsed as an anchorage block, it is rarely

justiãed, at least on the basis of calculations, as will be seeu in this section.
' 

Regarding clesign, two separate cases wili be analyzecl: one with geomcmbrane

runout o.-nty unã no anchol treìrch at all (as is often used with canal liners), and the

other as ctescribed above, with both runout aucl anchor trench consideratious (as with

reservoirs and lanclfills). Figure 5.27 defines the fìrst situation, together with the forces

and stresses invoivecl. Note that the cover soil applies"normal stless clue to its weight

but does not contribute frictional resistance above the geomembrane' This is clue to the

fact that the soii moves along with the geomembrane as it deforms ernd undoubtedly

cracks, thereby losing its integrity.
From Figure 527,T.he tónowing horizontal force summation results, which leads

to the appropriate design equation:

>l¡, : 0

To¡6* cos þ : Fuo 1- FL' * Frr
- ,/ 2'l¡tn* sin S \ , .: crrtanôu(LHo) l- o,,tanô¿(Lno) l- 0.5\--_ 

)\t-no)ttno¿
2,11n*(cos B - sin B tan ô¿)

Ii
l
t

,l

'l

J

J
jl:l

.å

.i::i¡l

:i.,J

J
::,j

L'R() - o,,(tan ôy * tan ô¿)
(s.2s)
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Liquid Containment

Cover soil (1.")
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Figure 5.27 Cross section of georlembrane nlnout section ancl rel¿rted stlesses and

forces involved.
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where

Iollo*
0allorv

t

f3

Fuo

Fl-o

Frr
0tt

ô

Lno

= allowable force in geomembraoe : oo¡16y /, where

= allowable stress in geomembrane, and

= thichness of geomembraue;

= sicle slope angle;

= shear force above geomembr¿ìnç due to cover soil (note that for thin
cover soils tensile cracking will occur ancl this value will be negligible);

= shear force below geomembrane due to cover soil;

= shear force below geomembrane clue to vertical component of Zunorul

= applied normal stress fronr cover soil;

= angle of shearing resistance between geomenbrane and adjacent mate-
rial (i.e., soil or geotextile);and

= length of geomembrane runout.
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Exarn¡rle 5"13

Consicler. ¿r 1.0 mrn thick LLDPE geomembrane with a nobilized allowable stress of 7000

kpa, which is on a 3(ll) to 1(V) side slope. Determine the required runout length to resist

this stress without use of a vertical anchor trench. In this analysis use 300 mtn of cover soil

weighing 16.5 kN/m3 and a friction angle of 30' with the geomembrane'

SoluúÍonl From the design equations just presented,

4,tto* : Oallorv f
: (7000)(0.001)

|olto,u : 7.0 kN/m

4uu,u(cos I - sin-1plg1!¿

<r,,(tan òy 1- tan ô¿)

1,98"'18 tlg|{lx9l9l
(16.s)(0.30)ltan 0 * tan 30]

).J /

2.86

L¡7ç : I.9 m

Note that this value is strongly clependent on the value of mobiiized allowable stress used

in the analysis. To mobilize the failule strength of the geometnbrane would require a

Ionge¡ runout lelgth or embeclment in an anchor trench. This, however', might not be de-

sirable. Pullout without geomernbrane failure might be a preferable phenomenon. It is a

site-specifìc situation left up to the designer'

The situation with an anchor trench ¿ìt the end of the runout section is illustrated
in Figure 5.28. The configuration requires some important assumptions regarding the

state of stress within the anchor trench and its resistance mechanism. In order to pro-
vide lateral resistance, the vertical portion within the anchor trench has lateral forces

acting upon it. More specilìcally, an active earlh pressure (Pa) is tending to destabilize

the situation, whereas a passive eârth pressure (Pp) is tending to resist pullout. As will
be shown, this passive earth pressure is very effective in provicling a resisting force (see

Holtz and l(ovacs [aB]). Using the free-bocly diagram of Figure 5.28,

>4:0
f,11.* cos þ : þ'u, -f [;Lr, )- Ft.t' * PA + Pp 6.26)

and

Lto:

where

4tto*"
0allow

t

ß
Fu,

allowable force in geomembl:arre : d¿¡ony /, where

allowable stress in geomembrane, and

thickness of geomembrane;

side slope angle;

shear force above geomembrane due to cover soil (note that f or thin
cover soils, tensile cracking will occur, and this value wiil be negligible);
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frigurc 5,28 Cross section of geon.rembrane runout section rvith anchor tleuch and

related stresses and forces involved.

Fr..,, = shear force below geomembrane due to cover soil

Ft.r = shear force below geomembrane due to vertical component of Iolo,ui

PA = active earth pressure against the backfill side of the anchor trench; and

Pp = passive earth pressure against the in-situ side of the anchor trench.

The values of F¡¡o,F¿o, an<1 FTThave been defined previously.The values oÎ P^ and Pp

require the use of lateral earth pressure theory.
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1

P¿ : 
2(y ¡7d ¿7') t( ¡d,tt' * (t,,) I( ¡d a.¡

P¡: (0.5"y¡rd.ar * o,,)K¡d¡7

Pp : (0.5"y¿rd.q7 -f o,,)I{pcl¡y'

(s.27)

(s.28)

whcr c

"''l ¿t' = unit weight of soil in anchor trench,

d,q'r' = clepth of the anchol trench,
(rn = applied normal stress from cover soil,
Ka = coefficient of active earth pressure : tan2(45 - 4tl2),
Kp = coefficient of passive ealth pressure : tatl(45 + <þ/2), and

4, = angle of shearing resistance of respective soil.

T'his situation results in one equation with two unknowns; thus a choice of either l¡p
or d¡1. is necessary to calculate the other. As with the previous situation, the factor of
safety is placed on the geomembrane force Z, which is used as an allowable value,
7o¡1o*. Example 5.14 illustrates the procedure.

Example 5"14

Consider a 1.5 mm thick HDPE geomembrane extending out of a facility as shown in
Figure 5.28. What clepth anchor trench is needcd if the runout distance is limited to 1.0 m?
In the solution, use a geornembrane allowable stress of 16,000 kPa on a 3(11) to 1(I/) side
slope. Cover soil at 1,6.5 kN/m3 and 300 mm thick is placed over the geomembrane runout
and anchor trench (this is also the unit weight of the anchor tr-ench soil). The friction angle
of the geomemblane to the soil is 30" (although assume 0o for the top of the geomembrane
under a soil-clacking assumption) and the soii itself is 35'. Also, develop a design chart for
this example assuming that the runout length is not limited to 1.0 m.

Sotrufion: Using the previously developed design equations based on Figure 5.28,

and

T/,ìllôw - Uâllìw¿

: 16000(0.001s)
: 24,0 kN/m

Fuo: o, tan ôy(l¡¿)
: (0.3) (16.s) tan 0(I- pe)
:0

FLo : o,,tan ô¿(l¡¿)
: (0.3)(16.s) tan 30(l¡p)
:2.96L¡16

F¿r. : Tlun* sin p tan ô¿

: (24.0) sin 18.4 tan 30

: 4.37IçNim
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Sec. 5.3 Liquid Containment (Pond) Liners

15 20 25

ru,,o* (kN/m)

P¿: (0.51 n7.d¿7. { o,,)Kad¡1.
: [(0..5)(16..5)d¡t. .t (0.3)(16.s)] tanz(4s _ 3st2)dA7,
: [8.25d¡.r + 4.es](o.27r)dA7,
: z.z4dTt.+ :''3A(tA.r.

Pp : (0.51 ¡7.d¡y t cs,,)I{ pdp
: l(0.s)(16.s)d,Û. + (0.3)(16.s)l tan2(4s )- 3stz)dAr
: [8.25da7 + 4.9s](3.69)dA,r
: 30.4dI7.+ IB.3dAr

This is substituted into the general lorce equation(5.26) to arrive at the scllution in terms
of the two variables Lp6 and d¡7.'.

Zo¡n* cos þ : Iruo _F FLo + FLr * pA + pp

(24.0)cos 18.4 : 0 + 2.86 LRo t- 4.37 _ Z.Z4dz^1.

- 1.34dAr + 30.4d2A7. + lffid;
18.4 : 2.g6Lno + 17.\dAr + 29.2d2A1_

Since l¡e : 1.0 m, the equation can be solved for the unknown d¡7.

d¡r : 0'50 m
using this formulation, we can develop a d.esign chart for a wide range of geomembranes
and thicknesses as characterized by different values of {,uu*. For the ãpecific conditions of
Example 5.14, we obtain

9 : 18.4", which is 3(H) to L(V)
u,, : drr^lc,

_-- (0.30)(16.s)

= 4.95 kN/m2
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'd¡¡: 0.1 m

dn= 0.2m

i¡: 0.3 m

d¡v: 0.4 m
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406 LINER SYSTEMS

since creases in the geomembrane caused by shatp corners may Iead to environmen-
tal stress cracking.

8,3.3"6 Flace¡memf c¡f .So¡Ts over Georr¡eff¡brames" As discussed in Section

8.3.3.2, soil shouJd be "floated" over ßr;omembranes such that a minímuln 12

inches of this material exists between the construction equiprnent and the geomem-

brane at all times. This ¡ninimizes the possibility of geomembrane puncture ar¡d

impact darnage since the effective stress exerted by the construction equipment is
reduced and the sojl is not dumped on top of the geomembrane.

Soil placement ove r polyethylene geomembranes should occur in (he early morn,
ing when there is adequate lighting and the geomernbrane is contracted. I3y midclay,
wrinkìes often develop in polyethylene geomembranes, rnaìting.soil placemeut dif-
fìcult. On days whcre the temperalure exceeds i00"F, the wrinkles can be as large

as I to 2 feet higlr. Even in the morning, 6-inch-high wrinkles can easily devclop.
If it cannot be avoided, soils may be placcd over geomembrane wrinkles by placing

the soil directly on top of tbe wrinkle such that it foms two smallcr wrinkles. By
continuously placìng soil directly above the wrinklc, the wrinkle will evcntually
work itself out. Thercfore, if possiblc, the geomembrane should not be permanently

anchored untiì the soil overlying fhe geomembrane has been placed. In no situation

should the geomembrane wrinkle be allowed to fold over under the weight of the

overlying soil.l-hese folds will crease the geomembrane and provide a preferential

Iocation for suess cracking and eventual leakage.

Placement of soils over geornembranes on slopes should occur from the bottom

of slope upward. This wiìl minimize the stresses on the geonìembrane from con-

struction equipment. Soils should be placed over geomenìbranes as soon as possilrle

following geomembrane installation. 1-his prevents UV degradation of the geomem-

brane and darnage fiom ongoing constnìction activities, ancl also provides lor good

contact between the geomembrane and underlying rnaterial .
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8"3.4 StructuralÞetaíNs
br

aI

8,3"4,T Ánchorage- Anchor trenches are used at the top of side-slope liners
to hold installed geosyntlretiðs in place against applied loads and to prevcnt potential
toars caused by wind intrusion bencath the geosynthetics. As slrown in Figure 8.19,
anchor trenchss can generally be classificd as flat, rectanguÌar, or V-shapcd. Selcc-
tion of the appropriate anchor lrench conlìgr¡ration for any particular sile depends

on the requirecl lrolding capacity, access considerations, dimensionaì constrâints,
and av¡úlable construction equiprnent. Often, a conlr?ctor may reguest that the an-

chor trench configuration be rnodifìed based on the eguipment available- Alì such

modifications should be checkecl and approved by the designer-

The holding capacity of anchor trenches is developed by the applied normal load

of the soÍl placed above the gôosynthctics, which creales frictional resishnce be-

tweon the geosynrhetìcs and the underlying soil; there is minirnal fi-iction rcsistance
developed between the upper soil and the geosynthctìc since the soil above the
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(c)

Figure 8.19 'lypical anchr¡r trench contìgurations: la) flat anchor; âncl lå) rcctangular an-

chor; and (c) V-shaped anchor,

geosynthetic is likely to movc with the geosynthotic. 'lhe soil <ìepth, type of soil or
other nratcrial underlying the geosynthetics, and gaosynthetic anchorage length are

therefbrc thc key factors in developing the required anchor trench holding capacity.
'I'he easiest anchor trench confìguration to analyze is the fìat anchor- The free-

body diagram for the flat anchor and the devclo¡rmcnt of equation (8. t4) for anchor-
agc lcngth is shown in Figur-e 8.20.

I-:
7'cos B*T sin B tan ð.

(8. r4)
yd tan 6,

There is no ideal solution for rectangular or V trcnches. Kocrner (1990) recom-
merrds that the problern be solved using irnaginary, frictionless pulleys, as shown
in Figure 8.21.

The anchor trench shoul<J be designed to resist pullout loads (Z) caused by the
self-weight of the geosynthetics. For geomembranes tlìat may be exposed to severe

temperature and wind loading conditions, stresscs causcd by these forces sllould
also be evaluated. kJeally, the anchor trench should be designccl to allow the geo-

,syntlìetics to pulÌ out slightly rather than cause tearing of the geosynthetics. The

|casoning for this is tlrat even if complete pullout occurred, it would usually be
easier to replace pulled-out materials than to repair torn gcosynthetics. The maxi-
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lcos p <---

F¡1=gUIan ðy(L) tneglected since cover so¡l moves w¡lh geornembrane)

F¡=q¡+ O"5 uç¡, Tan õy-A

= 
f 
ou * " (ti*)f on u"rrt

? cos p = g, tan 6¿(L) + ? sin P tan ð¿

, _ ?cæB- ?sin/ttanô¿
7¿Tan õ 2

Where: V6rgr = vertical force due to geomembrane

f'y = friction force above geomembrane

tr'¿ = friction force belovr geomembÍane

qy = stress abovê gæmembrane due to covø soil weight

q¿ = stress below gtnmemtxane due to cover soilweight

?= tensile force ìn geomembrane

p = slope angle

d=
= unit weight of cover soil

ð = interface lraction angle

triigr¡re E"20 Design of a fìat anchor. (From l(oemer, 1990.)
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T =F1¡ +F7+ ZJf,¡y

Where: 7'= tensileslress in geomembrane

]¡U= friction force above geornerïblâne
(assumed to be negligible since cover soil
likely moves with geomembrane)

Ft= q tan 6(L)

q = sufcharge pfessure = y¿

rJ = depth of cover soil

7 = unit we¡ght of cover soil

ð = interface friction angle

¿ = runout length

f¿r = (o¡, ave) tan ð (d17)

"^==i:::. 
horiz.ontalskess in ânchor tre¡ch

ov= yHave
Have = average depth ol anchor ùench (requires an estimate)

'¿o=1-sin0
O = angle of she¿ring resistance of backfill soil

D¡7 = depth of ånchor trench (unknown)

Figure 8.21 Design of a rectangular and V ¿rnchor trcnches. (Frorn Kocrner, I990.)

mum ho¡ding capacity o[ the anchor trench should thereforc be sliglttly less than the

ultimate tensile strength of the geosynthefic to b€ ânchored, irrespecLive of the ap-

plied loads. If the applicd loads are greatcr than the tensile strength of the gcosyn-

thetìcs, measures should be taken to reduce the applied loads or higher-strength
geosynthetics should I¡e used-

I[ soil materials zre placed above side-slope geosynthetics, the load caused by
soil, seepage forces, and construction cquipnrent should be assessed. Often, a high-
strcngth reinlorcing geotcxtile or geognd is required to hold the soil on the slopes.

Dmschcl and Underwood (1993) used a force equilibrium rnethod to assess the

requirecl anchorage force lor these high-strength maleriâls. The free-body and force
vector diagrâm for this method are illustrated in Figurcs 8.22 anri 8.23, respec-

tively. As sliown" the itemsa to be evaluated include the toe buttress resistance" soil
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lI' = ft U.t, I\ -t- 2I¿ A,¡.

Where: 7'= tensile stress in Beornembrane
lru =- lrictíon force above geornemtltane
(assumed to b€ negl¡gible since cover soil
lìkely moves with geomembrane)

!'r= q tan 6(L)

g = sufcharge Pressure = y¿

d = depth of cover soil

Y "- un¡t we¡ght ol cover soil

ð = interface friction angle

¿ = runout length

F.ar= ßnave) tan ð(d¿1)

"r==i::: horizontalsÛess ¡n anchor trerìclì

oV_ y\ave
Have = average depth of änchor ùench (requires an estimate)

/¿o -- 1 -. sin 0

0 = angle of shear¡ng rtsistance of backf ill soil

,D¡t'=,clepth of anchor trench (unknown)

Í,'igune 8.21 Dcsign of a rect.angular and V artchor trcnchcs. (lio¡n Kr.rcrner, I990,)

rnum hoìding capacity o[ f he anchor trench slroul<l ttrereforc bc sliglttly less than the
rultirnate tensilc strength o[the geosyr.rthctic to trc anchorcd, irrespectivc of the ap-
plícd loads. If thc applicd loads are grt:uìtcr than thc tensile strcn¡3th of the gcosyn-

thetics, nÌcasurcs should be taken to reducc the applicd loads or higher-strength
geosynthetics should be usetJ-

If soil materials zre pìaced abovc side-slopc geosyntlìetics, the load caused by
soil, sec¡ragc forces, and constrr¡ction cr¡ui¡rnrclt shoukl be assessed. Oficn, a higlt-
strcngth rcinforciûg gcotcxtile or. gcogrid is rcquired to hold ttie soil on tlìe slopes.
Druschcl and Unde¡wood (1993) used â forcc ei¡uiliblium mcthorl to asscss the

required anchorirge fìlrce for these high-strr:nglh nrafcrials. 'I'he free-body anrl force
vcctor diagranl for this nìetlìod arc illustratecl in Figurcs 8.22 attcl 8.23, respec'.

tively. As shr¡wn, the itcmsa to be cvaluated inclurlc l.he toe buttrcss r-csistance, soil

I
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TEXTURED HDPE GEOMEMBRANE
ENGLISH UNITS

Minimum Average Values 
Property Test Method 40 mil 60 mil 80 mil 100 mil

Thickness, mils ASTM D 5994
  minimum average  38 57 76 95
  lowest individual of 8 of 10 readings  36 54 72 90
  lowest individual of 10 readings  34 51 68 85

Asperity Height1, mils ASTM D 7466 10 10 10 10

Sheet Density, g/cc  ASTM D 1505/D 792 0.940 0.940 0.940 0.940

Tensile Properties2 ASTM D 6693
 
1. Yield Strength, lb/in   84 126 168 210
2. Break Strength, lb/in   60 90 120 150
3. Yield Elongation, %  12 12 12 12
4. Break Elongation, %  100 100 100 100

Tear Resistance, lb ASTM D 1004 28 42 56 70

Puncture Resistance, lb ASTM D 4833 60 90 120 150

Stress Crack Resistance3, hrs ASTM D 5397 (App.) 300 300 300 300

Carbon Black Content4, % ASTM D 1603 2.0 - 3.0 2.0 - 3.0 2.0 - 3.0 2.0 - 3.0

Carbon Black Dispersion ASTM D 5596                   --Note 5--

Oxidative Induction Time (OIT)
Standard OIT, minutes ASTM D 3895 100 100 100 100

Oven Aging at 85°C ASTM D 5721
High Pressure OIT - % retained after 90 days ASTM D 5885 80 80 80 80

UV Resistance6 ASTM D 7238
High Pressure OIT7 - % retained after 1600 hrs ASTM D 5885 50 50 50 50

Roll Dimensions
1. Width (feet):  23 23 23 23
2. Length (feet)  750 500 375 300
3. Area (square feet):  17,250 11,500 8,625 6,900
4. Gross weight (pounds, approx.)  3,500 3,500 3,470 3,470

1 Of 10 readings; 8 must be ≥ 7 mils and lowest individual reading must be ≥ 5 mils.
2 Machine direction (MD) and cross machine direction (XMD) average values should be on the basis of 5 test specimens each direction.
 Yield elongation is calculated using a gauge length of 1.3 inches; Break elongation is calculated using a gauge length of 2.0 inches.
3 The yield stress used to calculate the applied load for the SP-NCTL test should be the mean value via MQC testing.
4 Other methods such as ASTM D 4218 or microwave methods are acceptable if an appropriate correlation can be established.
5 Carbon black dispersion for 10 different views: Nine in Categories 1 and 2 with one allowed in Category 3.
6 The condition of the test should be 20 hr. UV cycle at 75°C followed by 4 hr. condensation at 60°C.
7  UV resistance is based on percent retained value regardless of the original HP-OIT value.
These data are provided for informational purposes only and are not intended as a warranty or guarantee. Poly-America, L.P. assumes no 
responsibility in connection with the use of these data. Suitablility for a particular use shall be determined by and is the sole responsibility of 
the end user. These values are subject to change without notice. REV. 03/14
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Problem Statement 
 
Calculate the wheel loading of construction equipment acting on the geomembrane. 
 
Given 
 
❏ Appendix J.1 “Summary of Geotechnical Design Parameters” contained in this application. 
 
❏ Caterpillar Product Information, 836K, Landfill Compactor (refer to attached pages). 
 
❏ Product information for 60-mil HDPE geomembrane (refer to attached page). 
 
Assumptions 
 
❏ Total weight of compactor is 123,319 lb (reference Caterpillar). 
 
❏ Wheel load assumed to act on 1.0 foot of leachate drainage layer material plus 5 feet of 

initial waste placement, for a total height of 6.0 feet above the geomembrane liner. 
 
❏ Unit weight of leachate drainage layer material assumed to be 130 pcf. 
 
❏ Density of waste assumed to be 75 pcf. 
 
❏ Allowable stress for the 60 mil HDPE geomembrane assumed to be 2,200 psi (reference 

PolyFlex specifications). 
 
Calculations 
 
Calculate the wheel loading of the construction equipment, conservatively assuming that the 
vehicle load does not attenuate with depth: 
 

Contact Pressure (P) = 
Weight of the Vehicle

(No. of Drums)(Contact Area of Drums) 

 

               P = 
123,319 lb

(4 Drums x Contact Area of Drums)  = 
123,319 lb

(4 Drums x ((4.67 ft) x (1/3) x (5.83 ft)))  

 
P = 3,397 psf = 23.6 psi  
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Assume dynamic load is 1.5 times static load: 
       

1.5 (23.6 psi) = 35.4 psi 
 
Calculate load due to overlying materials: 
 
     Waste: (5 ft)(75 pcf) = 375 psf = 2.6 psi  
 
 Drainage Layer: (1.0 ft)(130 pcf) = 130 psf = 0.9 psi 
 
Total all loads on geomembrane liner: 
 
 σtotal = 35.4 psi + 2.6 psi + 0.9 psi = 38.9 psi 
 
Calculate Factor of Safety: 
 

FS = 
σallow
σtotal

 = 
2,200 psi
38.9 psi  = 56.6 

 
 
Results 
 
The calculated Factor of Safety of 56.6 indicates that the geomembrane can withstand the wheel 
loading of the construction equipment. 
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Engine

Engine Model Cat® C18 ACERT™

Emissions Tier 4 Final/Stage IV

Gross (SAE J1349) 419 kW 562 hp

Operating Specifications

Maximum Operating Weight –
Multiple Blade and 
Wheel Offerings

55 927 kg 123,319 lb

836K
Landfill Compactor
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836K Landfill Compactor Specifications

Engine

Engine Model C18 ACERT

Emissions U.S. EPA Tier 4 Final 
and EU Stage IV

Rated Power (Lab) 414 kW 555 hp

Rated Power (Net ISO 14396) 412 kW 553 hp

Gross (SAE J1349) 419 kW 562 hp

Net Power – SAE J1349

Direct Drive – Gross Power 370 kW 496 hp

Direct Drive – Torque Rise 52%

Converter Drive – Gross Power 370 kW 496 hp

Converter Drive – Torque Rise 52%

Maximum Gross Torque @ 1,300 rpm 3085 N∙m 2,275 lbf-ft

Maximum Altitude without Derating 2286 m 7,500 ft

Bore 145 mm 5.71 in

Stroke 183 mm 7.2 in

Displacement 18.1 L 1,104.5 in3

High Idle Speed 2,120 rpm

Low Idle Speed 750 rpm

Operating Specifications

Operating Weight with Full Tank 
Capacities and U-blade

55 927 kg 123,319 lb

Transmission

Transmission Type Planetary – Powershift – 
ECPC

Travel Speeds

Forward – Converter 1st 6.2 km/h 3.9 mph

Forward – Lockup 1st 6.5 km/h 4 mph

Forward – Converter 2nd 10.9 km/h 6.8 mph

Forward – Lockup 2nd 11.7 km/h 7.3 mph

Reverse – Converter 1st 6.5 km/h 4 mph

Reverse – Lockup 1st 6.9 km/h 4.3 mph

Reverse – Converter 2nd 10.4 km/h 6.5 mph

Reverse – Lockup 2nd 12.3 km/h 7.6 mph

Hydraulic System

Hydraulic System Flow Sharing Implement

Maximum Supply Pressure 32 000 kPa 4,640 psi

Main Relief  Pressure 24 100 kPa 3,495 psi

Pump Flow at 2,006 rpm 250 L/min 66 gal/min

Steering System Double Acting – 
End Mounted

Bore 127 mm 5 in

Stroke 740 mm 29.1 in

Vehicle Articulation Angle 86°

Lift System Double Acting Cylinder

Bore 137.9 mm 5.5 in

Stroke 1021 mm 40.2 in

Service Refill Capacities

Fuel Tank 793 L 209 gal

Cooling System 107 L 28 gal

Crankcase 60 L 16 gal

Diesel Engine Fluid Tank 32.8 L 9 gal

Transmission 120 L 32 gal

Differentials and Final Drives – Front 186 L 49 gal

Differentials and Final Drives – Rear 190 L 50 gal

Hydraulic System (tank only) 240 L 63 gal

• All non-road Tier 4 Final/Stage IV, and Japan (MLIT) Step 4 
diesel engines are required to use:
–  Ultra Low Sulfur Diesel (ULSD) fuels containing 15 ppm (mg/kg) 

sulfur or less. Biodiesel blends up to B20 are acceptable when 
blended with 15 ppm (mg/kg) sulfur or less ULSD and when 
the biodiesel feedstock meets ASTM D7467 specifi cations.

–  Cat DEO-ULS™ or oils that meet the Cat ECF-3, API CJ-4, 
and ACEA E9 specifi cations are required.

Axles

Front Planetary – Fixed

Rear Planetary – Oscillating

Oscillation Angle 13°

Brakes

Control System Full Hydraulic 
Split Circuit

Parking Brake Spring Applied, 
Hydraulic Released
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Cab

Standard Suppression

Interior Sound Level 72 dB(A) 71 dB(A)

Exterior Sound Level 111 dB(A) 109 dB(A)

Hydraulic System – Steering

Steering System – Circuit Steering Double Acting – 
End Mounted

Steering System – Pump Piston – Variable 
Displacement

Maximum Flow @ × rpm 52 L/min @ 2,006 rpm

Steering Pressure Limited 24 100 kPa 3,495 psi

Total Steering Angle 86 degrees

Wheels and Tips

Drum Width 1400 mm 4 ft 8 in

Drum Diameter 1770 mm 5 ft 10 in

Diameter with Tips 2125 mm 7 ft 0 in

Tips per Wheel 40
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836K Landfill Compactor Specifications
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Dimensions
All dimensions are approximate.

1 Height to Top of Cab with A/C 4655 mm 15 ft 3 in

2 Height to Top of Exhaust Pipe 4608 mm 15 ft 1 in

3 Height to Top of Hood 3421 mm 11 ft 3 in

4 Ground Clearance to Bumper 1029 mm 3 ft 5 in

5 Center Line of Rear Axle to Edge of Counterweight 3187 mm 10 ft 5 in

6 Hitch to Center Line of Front Axle 2275 mm 7 ft 6 in

7 Wheelbase 4550 mm 14 ft 11 in

8 Length with Blade on Ground (straight blade) 10 182 mm 33 ft 5 in

9 Ground Clearance 632 mm 2 ft 1 in

10 Width over Wheels 4280 mm 14 ft 1 in

11 Height to ROPS/Canopy 4284 mm 14 ft 1 in

Height to Top of Cab with Strobe 4845 mm 15 ft 11 in

Turning Radius – Inside of Wheels 3635 mm 11 ft 11 in

1

6
7
8 10

5

11

94

2
3
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Blade Selection

Straight Blade Semi U-blade U-blade

Width – Moldboard Length 4990 mm 16 ft 4 in 5238 mm 17 ft 2 in 5172 mm 17 ft

Width Over End Bits 5193 mm 17 ft 5311 mm 17 ft 5 in 5258 mm 17 ft 3 in

Height with Cutting Edge and Screen 2236 mm 7 ft 4 in 2215 mm 7 ft 3 in 2210 mm 7 ft 3 in

Height with Cutting Edge, No Screen 1217 mm 4 ft 1253 mm 4 ft 1 in 1255 mm 4 ft 1 in

Maximum Depth of Cut 364 mm 1 ft 2 in 362 mm 1 ft 2 in 934 mm 3 ft 1 in

Maximum Lift above Ground 1730 mm 5 ft 8 in 1735 mm 5 ft 8 in 1198 mm 3 ft 11 in

Cutting Edges, Reversible

Length, Each End Section (3 edges) 1408.2 mm 4 ft 7 in 816.6 mm 2 ft 8 in 2 @ 
779.1 mm and 
1 @ 856 mm

2 @ 
2 ft 7 in and 

1 @ 2 ft 10 in

Length, Each End Section (2 edges) NA 988 mm 3 ft 3 in 1094.4 mm 3 ft 7 in

Width × Thickness 254 mm × 
25 mm

10 in ×
1 in

254 mm × 
25 mm

10 in ×
1 in

254 mm × 
25 mm

10 in ×
1 in

 End Bits (2), Self-sharpening

Length, Each 472 mm 1 ft 7 in 472 mm 1 ft 7 in 472 mm 1 ft 7 in

Width × Thickness 254 mm × 
25 mm

10 in ×
1 in

254 mm × 
25 mm

10 in ×
1 in

254 mm × 
25 mm

10 in ×
1 in

Capacity, Rated 19.3 m3 25.9 yd3 22.4 m3 29.3 yd3 9.74 m3 13 yd3

Turning Diameter, Outside Corner 
of Blade at 43° ART

8737 mm 28 ft 8 in 8823 mm 28 ft 11 in 8795 mm 28 ft 10 in

Overall Machine Length 10 182 mm 33 ft 5 in 10 379 mm 34 ft 1 in 10 272 mm 33 ft 8 in

23





6

TEXTURED HDPE GEOMEMBRANE
ENGLISH UNITS

Minimum Average Values 
Property Test Method 40 mil 60 mil 80 mil 100 mil

Thickness, mils ASTM D 5994
  minimum average  38 57 76 95
  lowest individual of 8 of 10 readings  36 54 72 90
  lowest individual of 10 readings  34 51 68 85

Asperity Height1, mils ASTM D 7466 10 10 10 10

Sheet Density, g/cc  ASTM D 1505/D 792 0.940 0.940 0.940 0.940

Tensile Properties2 ASTM D 6693
 
1. Yield Strength, lb/in   84 126 168 210
2. Break Strength, lb/in   60 90 120 150
3. Yield Elongation, %  12 12 12 12
4. Break Elongation, %  100 100 100 100

Tear Resistance, lb ASTM D 1004 28 42 56 70

Puncture Resistance, lb ASTM D 4833 60 90 120 150

Stress Crack Resistance3, hrs ASTM D 5397 (App.) 300 300 300 300

Carbon Black Content4, % ASTM D 1603 2.0 - 3.0 2.0 - 3.0 2.0 - 3.0 2.0 - 3.0

Carbon Black Dispersion ASTM D 5596                   --Note 5--

Oxidative Induction Time (OIT)
Standard OIT, minutes ASTM D 3895 100 100 100 100

Oven Aging at 85°C ASTM D 5721
High Pressure OIT - % retained after 90 days ASTM D 5885 80 80 80 80

UV Resistance6 ASTM D 7238
High Pressure OIT7 - % retained after 1600 hrs ASTM D 5885 50 50 50 50

Roll Dimensions
1. Width (feet):  23 23 23 23
2. Length (feet)  750 500 375 300
3. Area (square feet):  17,250 11,500 8,625 6,900
4. Gross weight (pounds, approx.)  3,500 3,500 3,470 3,470

1 Of 10 readings; 8 must be ≥ 7 mils and lowest individual reading must be ≥ 5 mils.
2 Machine direction (MD) and cross machine direction (XMD) average values should be on the basis of 5 test specimens each direction.
 Yield elongation is calculated using a gauge length of 1.3 inches; Break elongation is calculated using a gauge length of 2.0 inches.
3 The yield stress used to calculate the applied load for the SP-NCTL test should be the mean value via MQC testing.
4 Other methods such as ASTM D 4218 or microwave methods are acceptable if an appropriate correlation can be established.
5 Carbon black dispersion for 10 different views: Nine in Categories 1 and 2 with one allowed in Category 3.
6 The condition of the test should be 20 hr. UV cycle at 75°C followed by 4 hr. condensation at 60°C.
7  UV resistance is based on percent retained value regardless of the original HP-OIT value.
These data are provided for informational purposes only and are not intended as a warranty or guarantee. Poly-America, L.P. assumes no 
responsibility in connection with the use of these data. Suitablility for a particular use shall be determined by and is the sole responsibility of 
the end user. These values are subject to change without notice. REV. 03/14
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INHERENT PROPERTIES OF POLYETHYLENE LINERS

The properties listed in the table below are primarily inherent to the resin type used to produce the liner or are 
directly proportional to the thickness of the liner and less dependent on the manufacturing method. Therefore, 
these properties will not change from roll to roll or even lot to lot. Hence, they should not be included as part of 
routine quality control testing. The exception to this is Oxidative Induction Time. This test is a measurement of the 
amount of anti-oxidant added to the resin to produce the finished sheet. This test can function both as a perfor-
mance test and a quality control test. As a quality control test it is desirable to run the test at high temperatures 
to keep the test duration short. This test is routinely run at the time of manufacture. As a performance test it is 
desirable to run the test at lower temperatures. Testing at lower temperatures cannot be done for quality control 
purposes.

The information given below is based on nominal values. Individual test results may vary from these values 
depending upon the reproducibility of the test.

NOMINAL PROPERTIES

TEST DESCRIPTION TEST METHOD UNITS HDPE LLDPE

Modulus of Elasticity ASTM D 6693 lb/in2 110,000 45,000

Secant Modulus ASTM D 5323 lb/in2 60,000 45,000

Volatile Loss ASTM D 1203 % 0.1 0.1

Dimensional Stability ASTM D 1204 % +/- 0.5 +/- 1.0

Water Absorption ASTM D 570 % change 0.1 0.1 
(24 hr @ 23 °C)    

Coefficient of Linear ASTM D 696 (cm/cm • °c) 1.2 x 10-4 1.4 x 10-4 
Thermal Expansion    

Moisture Vapor Transmission Rate ASTM E 96 g/m2·day     
(100 °F and 100% relative humidity)  100 mil 0.17 —

  80 mil 0.20 0.25

  60 mil 0.26 0.33

  40 mil 0.39 0.45

  30 mil 0.50 0.57

Low Temperature Brittleness ASTM D 746 °F <-112 <-112 

Oxidative Induction Time ASTM D 3895 minutes @ 200 °C 100 100

Multi-Axial Tension ASTM D 5617  stress, lb/in2 2200 1200

  strain, % 18 40+

POLY-FLEX® LINER SPECIFICATIONS
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Problem Statement 

Confirm that the geosynthetics used in the leachate collection system (LCS) are appropriately sized 
to resist puncture from the LCS aggregate materials that are in direct contact with them.  These 
geosynthetics include both the geotextiles and geomembrane proposed to be used both across the 
floor, sideslopes and within the leachate collection trench areas.   

Given 

 A laboratory evaluation was conducted for Orchard Hills Landfill in 2019 when both Orchard 
Hills Landfill and Zion Landfill were under the common ownership of Advanced Disposal 
Services to replicate the puncture resistance of the in-place LCS geosynthetics at the Orchard 
Hills Landfill.  LCS configuration evaluated in the laboratory evaluation is the same LCS 
configuration that was constructed in Cells 7 and 9 of Zion Landfill.  This laboratory report is 
used to demonstrate the existing LCS in Cells 7 and 9 of Zion Landfill will not puncture.  This 
approach is used because the existing LCS configuration in these cells is not described in the 
charts referenced in this calculation methodology (see attached).  The results of the laboratory 
testing found that the existing leachate collection system did not puncture under the loading 
conditions that will result from the proposed vertical expansion.  The report is attached to this 
calculation. 
 

 Cell 6 underlies a small portion of the vertical expansion.  The Cell 6 LCS was not analyzed for 
puncture as the addition of the vertical expansion will not increase the maximum waste 
thickness within Cell 6 and therefore the potential for puncture is not increased. 
 

 Appendix J.1 “Summary of Geotechnical Design Parameters” contained in this application. 
 
 Koerner, R.M., Designing with Geosynthetics.  Prentice Hall, Fifth Edition (refer to attached 

pages). 
 
 Koerner, R.M, GRI White Paper #14, Modification to the “GRI-Method” for the RFCF-Factor 

Used in the Design of Geotextiles for Puncture Protection of Geomembranes, November 24, 
2008 (see attached pages). 

 
 Narejo,D., Corcoran, G., GSE® Geomembrane Protection Design Manual, First Addition (see 

attached page). 
 
 Product information for geosynthetics (refer to attached pages). 
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Assumptions 

 The relevant landfill system layers will include the following in the Horizontal Expansion area 
(listed from top to bottom): 

• Leachate Collection System / Liner System on Floor and Sideslopes: 
-  8-oz/yd2 non-woven geotextile filter 
-  1-foot granular drainage layer (d < 1.0 inch)  
-  12-oz/yd2 non-woven geotextile cushion (or equivalent) 
-  60-mil HDPE textured geomembrane 
-  5-foot low permeable earth liner        
 

• Main - Leachate Collection Pipe Trench / Liner System: 
-  8-oz/yd2 non-woven geotextile filter 
- 24-inches coarse aggregate pipe bedding (D ≤ 1.5 inches) 
-  12-oz/yd2 non-woven geotextile cushion (or equivalent) 
-  60-mil HDPE textured geomembrane 
- 5-foot low permeable earth liner 

 
 A saturated density of 130.3 pcf (21 kN/m3) for the final cover soils and a saturated density of 

130.0 (21 kN/m3) for the leachate collection system (LCS) drainage layer were assumed. 
 

 Density of waste assumed to be 75 pcf (12 kN/m3). 
 
 The maximum waste thickness for the horizontal component of the landfill expansion was 

determined to be 198 feet.  This waste thickness was used to calculate the maximum loading 
anticipated on the main LCS in the horizontal expansion.  The corresponding elevations, layer 
thicknesses, and material unit weights used in these calculations are summarized in Table 
J.4C-1. 
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Table J.4C-1 - Summary of Landfill Layers at Point of Maximum Waste Thickness 

Layer Top Elevation (ft. MSL) Thickness (ft) Unit Weights (pcf) 

Horizontal Expansion – Floor and Sideslopes 

Final Cover System  896 5 130.3 

Waste 891 198 75 

LCS Drainage Layer 693 1 130 

Horizontal Expansion – LCS Pipe Trench 

Final Cover System  896 5 130.3 

Waste 891 198 75 

LCS Drainage Layer 693 1 130 

Coarse Aggregate (pipe bedding) 692 2 130 

 
 Puncture resistance for the geosynthetic materials based on project specifications are as follow: 

 - 8 oz/yd2 Nonwoven Geotextile = 120 lb (see Note below) 
 - 12 oz/yd2 Nonwoven Geotextile = 190 lb (see Note below) 
 - 60-mil HDPE Geomembrane = 90 lb 
 

Note: The puncture resistance for the geotextiles may be met or exceeded by using multiple 
layers of thinner geotextiles, provided that a total of 8 oz/yd2 or 12 oz/yd2 is achieved (e.g. 
overlying three 4 oz/yd2 geotextiles will provide equivalent or greater protection than a 12 oz/yd2 
geotextile). 
 

 The particle size for the various leachate collection system drainage materials which will come 
into contact with the geotextiles are presented in Table J.4C-2 below. The maximum LCS particle 
protrusion height (H) is also presented in Table J.4C-2. The maximum protrusion height was 
assumed equal to ½ of the maximum particle size (D) and is based on the GSE / N.D. Corcoran 
reference presented in the attached pages. 

 

 
  

Table J.4C-2 - Leachate Collection System (LCS) Materials and Particle Size 

LCS Material Location of LCS Material 

Maximum LCS Particle 
Diameter “D” 

Maximum LCS Particle 
Protrusion Height “H” 

(H = 1/2 x D ) 

inches mm inches mm 

LCS Drainage Layer Landfill floor & sideslopes 1.0 12.7 0.25 6.35 

Washed Gravel LCS pipe collection trench 1.5 38.1 0.75 19.05 
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 Calculation No. 1:  The evaluation of LCS geotextiles for puncture resistance was performed for 
the area under the greatest waste column (maximum load) within the horizontal expansion.  The 
following formula is to be used to evaluate whether the LCS geotextiles are appropriately sized 
to resist puncture from the materials that will come into direct contact with them  (see first Koerner 
reference in attached pages): 

   Where, 
    p’ =  Pressure exerted on the geotextile (psi) 
    da

2 =  Average diameter of the puncturing aggregate/object (in) 
    S1 =  Protrusion factor of the puncturing object 
    S2 =  Scale factor to adjust for actual shape of puncturing object 
    S3 =  Shape factor to adjust for actual shape of puncturing object 
   
Simplify and rearrange equation to solve for the average particle size, or diameter “da”: 
 
 
 
 
 
 
 
 
  

allowable

actual
2

actual a 1 2 3

F
FS

F
F p ' d S S S

=

=

allowable
2
a 1 2 3

1/2
allowable

a
1 2 3

F
FS

p' d S S S

F
d

(FS) p ' S S S

=

 
=  
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 Calculation No. 2:  Adequate geotextile size is verified in Calculation No. 2, for the maximum 

load in the horizontal expansion.  The following formula is to be used to determine the factor of 
safety against geomembrane puncture based on the level of protection provided by the overlying 
geotextile (see second Koerner reference in attached pages): 

   

  Where, 

Prequired  = required pressure due to the landfill 
Pallowable  = allowable pressure 
M = geotextile mass per unit area 
H = protrusion height (see GSE reference in attached pages) 
MFS = modification factor for protrusion shape 
MFPD = modification factor for packing density 
MFA = modification factor for arching in solids 
RFCR  = reduction factor for long-term creep 
RFCBD = reduction factor for long-term chemical/biological degradation 

 
  

allowable

required

allowable 2
S PD A CR CBD

FS
P
P

M 1 1P 50 0.00045
MF xMF xMF RF x RFH

=

    = +     
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Calculation No. 1 – Evaluate LCS Geotextiles for Sizing and Puncture Resistance in the 
Horizontal Expansion 
 
In the horizontal expansion LCS pipe trench and floor, the 8-oz/yd2 geotextile will have the pressure 
of the overlying waste and final cover material on it and it will be in contact with the granular drainage 
layer below (d < 1.0 inches).  The 12-oz/yd2 geotextile (or equivalent) on the floor will be overlain by 
the granular drainage layer (d < 1.0 inches), the waste, and the final cover. The 12-oz/yd2 geotextile 
(or equivalent) in the LCS pipe trench will be overlain by the coarse aggregate (d ≤ 1.5 inches), the 
waste, and the final cover.  Below are the calculations for the total pressure on each geotextile from 
the final landform: 
 
 8 – oz / yd2 geotextile above granular drainage layer on floor and sideslopes: 
 
 [ (5 ft)(130.3 pcf) + (198 ft)(75 pcf) ] = 15,501.5 psf = 107.6 psi 
 
 8 – oz / yd2 geotextile above coarse aggregate within the LCS pipe trench: 
 
 [ (5 ft)(130.3 pcf) + (198 ft)(75 pcf) ] = 15,501.5 psf = 107.6 psi 
 
 12 – oz / yd2 geotextile (or equivalent) beneath granular drainage layer on floor or sidslopes: 
 
 [ (5 ft)(130.3 pcf) + (198 ft)(75 pcf) + (1 ft)(130 pcf) ] = 15,631.5 psf = 108.6 psi 
 

12 – oz / yd2 geotextile (or equivalent) beneath coarse aggregate in the LCS pipe trench: 
 

 [ (5 ft)(130.3 pcf) + (198 ft)(75 pcf) + (2 ft)(130 pcf) ] = 15,761.5 psf = 109.5 psi 
 
The particle shape of the granular drainage layer materials will be sub-angular/sub-rounded to 
rounded. The following puncture factors will be used for the granular drainage layer (refer to Table 
2.13 in the first Koerner reference, in attached pages): 
 

 Protrusion Factor, S1 = 0.55 
 Scale Factor, S2 = 0.5 
 Shape Factor, S3 = 0.55 

 
The following puncture factors will be used for the coarse aggregate (refer to Table 2.13 in the first 
Koerner reference, in attached pages): 
 

 Protrusion Factor, S1 = 0.7 
 Scale Factor, S2 = 0.6 
 Shape Factor, S3 = 0.6 

 
Assume a safety factor of 2.0, and calculate the average diameter (“da”) for materials to be placed in 
direct contact with the following geotextiles:  8 oz/yd2 and 12 oz/yd2 (or equivalent(s)). 
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 8 – oz / yd2 geotextile above granular drainage layer on floor and sideslopes: 
 

da= �
Fallowable

(FS)p'S1S2S3
�

1/2

= �
120 lb

(1.5)(107.6 psi)(0.55)(0.5)(0.55)�
1/2

= 2.22 inches 

 
 8 – oz / yd2 geotextile above coarse aggregate within the LCS pipe trench: 
 

da= �
Fallowable

(FS)p'S1S2S3
�

1/2

= �
120 lb

(1.5)(107.6 psi)(0.7)(0.6)(0.6)�
1/2

= 1.72 inches 

 
12 – oz / yd2 geotextile (or equivalent) beneath granular drainage layer of floor and sideslopes: 
 

da= �
Fallowable

(FS)p'S1S2S3
�

1/2

= �
190 lb

(1.5)(108.6 psi)(0.55)(0.5)(0.55)�
1/2

= 2.78 inches 

 
12 – oz / yd2 geotextile (or equivalent) beneath coarse aggregate in LCS pipe trench: 
 

da= �
Fallowable

(FS)p'S1S2S3
�

1/2

= �
190 lb

(1.5)(109.5 psi)(0.7)(0.6)(0.6)�
1/2

= 2.14 inches 

 
 
Next, the maximum LCS material particle sizes (D) are compared to the calculated average diameters 
(da) for the various geotextiles to confirm they are all below the average diameter (da) and therefore 
appropriately sized. Table J.4C-3 on the following page presents the results of this comparison. 
 

Table J.4C-3 – Comparison of LCS Material Particle Size (D) to Calculated Average Diameter (da) – Horizontal Expansion 

LCS - Layer Material and Particle Size Geotextile Location, Size, and Average Particle Size 

Is  
D < da ? 

LCS Layer Material 
 And Location 

LCS Material 
Maximum Particle 

Size "D"   
(inches) 

Geotextile  
Location w/ Respect 

to LCS Layer Geotextile Size 

Calculated Average  
Particle Size  

“da”  
(inches) 

Located on Floor and Sideslope: 

Granular Drainage Layer  < 1.0 
Above 8 oz/yd2 2.22 yes 

Below1 12 oz/yd2 2.78 yes 

Located in Main - LCS Pipe Trench: 

Coarse Aggregate ≤ 1.5 
Above 8 oz/yd2 1.72 yes 

Below1 12 oz/yd2 2.14 yes 
 

Notes: 
1.  Denotes a geotextile that directly overlies the 60-mil textured geomembrane liner. 
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Calculation No. 2 - Verify Geotextile Size Will Safeguard Against Geomembrane Punctures in 
the Horizontal Expansion 
 
The LCS pipe trench configuration for the proposed horizontal components of the Site 2 North 
Expansion of the Zion Landfill incorporates a 24-inches of coarse aggregate pipe bedding with a 
diameter less than or equal to 1.5 inches (D ≤ 1.5), over a 12 oz/yd2 geotextile which is overlying a 
60-mil textured geomembrane.  

A laboratory evaluation was conducted for Orchard Hills Landfill in 2019 when both Orchard Hills 
Landfill and Zion Landfill were under the common ownership of Advanced Disposal Services to 
replicate the puncture resistance of the in-place LCS geosynthetics at the Orchard Hills Landfill.  The 
LCS configuration tested includes: a layer of coarse aggregate pipe bedding with a diameter less 
than 1.5 inches (D < 1.5), over a 12 oz/yd2 geotextile which is overlying a 60-mil smooth 
geomembrane. This is the same configuration as what is proposed for the pipe trench of the horizontal 
component of the Site 2 North Expansion at Zion Landfill. Therefore, this laboratory report (see 
attached) is being used to demonstrate that the proposed LCS pipe trench configuration in the 
horizontal component of the Site 2 North Expansion at Zion Landfill will not puncture the 60-mil 
textured geomembrane. This approach is being used because the proposed configuration in the 
horizontal component of the Site 2 North Expansion is not described in the charts referenced in this 
calculation methodology (see attached).  The results of the laboratory testing found that the existing 
leachate collection system at Orchard Hills did not puncture under a nearly identical LCS 
configuration and under loading conditions that are greater than what will result from the horizontal 
component of the Site 2 North Expansion at Zion Landfill. The laboratory report is attached to this 
calculation.   

Conclusion 
 
The geotextiles to be used in the proposed leachate collection system of the Site 2 North Expansion 
at Zion Landfill all demonstrate sufficient safety factors against puncture from the LCS granular 
drainage layer and coarse aggregate materials in the horizontal expansion area.  Similarly, the 
geomembrane liners used in the LCS pipe trenches, within the horizontal expansion area provide 
sufficient safety factors against puncture at the point of maximum waste thickness.  Therefore, the 
geosynthetics are appropriate for the proposed horizontal expansion design. 
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Executive Summary

TRI is pleased to submit this final report for laboratory testing.

This report details bench-scale, large-scale, and accelerated testing performed to determine the
affect of compressive loading on a geomembrane lined leachate collection trench system.
Specifically, the puncture resistance of the HDPE geomembrane barrier in the system was of interest.

All testing was intended to evaluate geomembrane puncture resistance based on use of site specific
materials utilized in previously constructed areas of the Orchard Hills landfill which is owned and
operated by Advanced Disposal Services, Inc. The site specific materials used in testing are listed
below.

Geosynthetic Test Material Manufacturer

60 mil Smooth HDPE Geomembrane AGRU America

12 OSY Nonwoven Cushion Geotextile Skaps

HDPE Drainage Pipe Advanced Drainage Systems

Clay Site Specific

Leachate Collection Rock (Site specific aggregate used in existing
constructed cells)

D < 1.5 inches

Granular Drainage Layer (Site specific aggregate used in existing
constructed cells)

D < 1.0 inches

Table 1: Test Materials

The testing performed involved three distinct evaluations, each with a specific measurement
objective as detailed below.

Test Standard Reference Objective

1) Bench-Scale
Puncture Resistance

ASTM D5514 To evaluate the shorter term puncture resistance of
the geomembane using site specific materials (detailed
in Appendix A)

Description: TRI performed conventional puncture testing of the Orchard Hills geomembrane using
site specific materials. The testing was performed in accordance with ASTM D5514, Standard Test
Method for Large-Scale Hydrostatic Puncture Testing of Geosynthetics.
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Test Standard Reference Objective

2) Large-Scale
Puncture Resistance

ASTM D5514, using
large-scale
modeling of trench
system

To evaluate the longer term puncture resistance of the
geomembane using site specific materials under
approximated equilibrium conditions (detailed in
Appendix B)

Description: Large-scale puncture resistance testing was performed in modified accordance with
ASTM D5514 by using a large out-door test box able to accommodate a more site-specific quantity of
test materials.

3) Accelerated Bench-
Scale Puncture
Resistance

ASTM D7361,
Modified using
model of trench
cross section

To evaluate the time-dependent loss of geomembrane
thickness and potential for puncture under site specific
profile stresses. (detailed in Appendix C)

Description: In order to determine the time-dependent loss of geomembrane thickness and
potential for puncture of the geomembrane in the Orchard Hills leachate collection trench, a series
of accelerated compression creep tests were performed using ASTM D 7361, Standard Test Method
for Accelerated Compressive Creep of Geosynthetic Materials Based on Time-Temperature
Superposition Using the Stepped Isothermal Method. In simple terms, the stepped isotherm
method (SIM) test is designed to simulate long periods of time during an accelerated test duration
through the use of temperature increases.

Table 2: Tests and Measurement Objectives

Conclusion

The Orchard Hills geomembrane was evaluated for both short term and long term resistance to
puncture. All evaluations performed resulted in an observation of no geomembrane puncture
occurring.

All individual tests performed and their associated details and conclusions are detailed in the
Appendices.
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TRI is pleased to be of service to ADS and trusts the reporting herein is useful for evaluation of the
puncture resistance of the geomembrane. Please contact me if you have any questions of if I may
provide any additional information.

Sincerely,

Sam Allen
Vice President

Appendix A: Bench-Scale Puncture Resistance Testing

Appendix B: Large-Scale Puncture Resistance Testing

Appendix C: Accelerated Bench-Scale Puncture Resistance and Geomembrane Compressive Creep
Testing
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Appendix A

Bench-Scale Puncture Resistance
ASTM D5514
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December 5, 2017

Tim Curry

Advanced Disposal Services, Inc. – Orchard Hills Landfill

8290 Highway 251

David Junction IL 61020

United States of America

Tim.curry@advanceddisposal.com

CC: Mark Sieracke <msieracke@wcgrp.com>

Jay Warzinski <jay.warzinski@advanceddisposal.com>

Chris Peters <Chris.Peters@Cornerstoneeg.com>

Subject: Bench-Scale Hydrostatic Puncture Resistance

Project: Orchard Hills Landfill

Log #: 32368

Test #: 1

Dear Mr. Curry,

TRI is pleased to submit hydrostatic puncture testing results for Orchard Hills Landfill. This report documents the laboratory testing

conducted by TRI Environmental (TRI) for a hydrostatic testing conducted from Friday, November 3rd through Monday, November 20th.

in accordance ASTM D5514, Standard Test Method for Large Scale Hydrostatic Puncture Testing of Geosynthetics.

We appreciate the opportunity to work with you on this project and look forward to providing additional services in the future. Please

contact us if you have any questions, comments, or requests.

Sincerely,

Jeffrey A. Kuhn, Ph.D., P.E.
Director of the Geotechnical Laboratory

Sam Allen
Vice President

                                      6 of 81



SAMPLE RECEIPT, HANDLING
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standard disposal of samples occurs thirty day following final reporting. Otherwise, direction should be provided to TRI as

to alternative arrangem

1.

A

A 24 inch diameter pressure vessel rated for a maximum pressure of 500 psi was used for testing. An air

hydraulic pump is used in combination with a servo

Configuration

The profile of materi

pressure vessel was site

density and 3.5 percent wet of the opt

ASTM D1557 test results in Attachment to Appendix A)

foil to assist in post

followed by a 12 oz/yd

(see gradation test results in Attachment to Appendix A)

to this profile was achieved through the use of a membrane overlain by pressurized water.

Component

Upper Chamber

Lower Chamber
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Apparatus
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density and 3.5 percent wet of the opt

ASTM D1557 test results in Attachment to Appendix A)

foil to assist in post

followed by a 12 oz/yd
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Stress Application

Leachate Collection Rock
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11 inches of compacted clay

, AND STORAGE

specific aggregate and clay

standard disposal of samples occurs thirty day following final reporting. Otherwise, direction should be provided to TRI as

ents for the disposal or return of samples.

A 24 inch diameter pressure vessel rated for a maximum pressure of 500 psi was used for testing. An air

hydraulic pump is used in combination with a servo

al used in the testing program is presented in Figure 1. The

specific clay that was processed, conditioned, and remolded to 90 percent of the maximum dry

density and 3.5 percent wet of the optimum water content as determined by ASTM D1557 modified Proctor testing

ASTM D1557 test results in Attachment to Appendix A)

test deformation determination. Next, a

geotextile. Finally, the geotextile was overlain by 12 inches of

(see gradation test results in Attachment to Appendix A)

to this profile was achieved through the use of a membrane overlain by pressurized water.

Pressurized Water

Stress Application Membrane

Leachate Collection Rock

nonwoven geotextile

GSE 60 mil smooth HDPE geomembrane

1 mil Aluminum Foil

11 inches of compacted clay

STORAGE

specific aggregate and clay

standard disposal of samples occurs thirty day following final reporting. Otherwise, direction should be provided to TRI as

ents for the disposal or return of samples.

A 24 inch diameter pressure vessel rated for a maximum pressure of 500 psi was used for testing. An air

hydraulic pump is used in combination with a servo

al used in the testing program is presented in Figure 1. The

specific clay that was processed, conditioned, and remolded to 90 percent of the maximum dry

imum water content as determined by ASTM D1557 modified Proctor testing

ASTM D1557 test results in Attachment to Appendix A)

test deformation determination. Next, a

geotextile. Finally, the geotextile was overlain by 12 inches of

(see gradation test results in Attachment to Appendix A)

to this profile was achieved through the use of a membrane overlain by pressurized water.

Membrane

Leachate Collection Rock

nonwoven geotextile

GSE 60 mil smooth HDPE geomembrane

1 mil Aluminum Foil

11 inches of compacted clay

STORAGE

specific aggregate and clay were provided to TRI in

standard disposal of samples occurs thirty day following final reporting. Otherwise, direction should be provided to TRI as

ents for the disposal or return of samples.

A 24 inch diameter pressure vessel rated for a maximum pressure of 500 psi was used for testing. An air

hydraulic pump is used in combination with a servo

al used in the testing program is presented in Figure 1. The

specific clay that was processed, conditioned, and remolded to 90 percent of the maximum dry

imum water content as determined by ASTM D1557 modified Proctor testing

ASTM D1557 test results in Attachment to Appendix A)

test deformation determination. Next, a

geotextile. Finally, the geotextile was overlain by 12 inches of

(see gradation test results in Attachment to Appendix A)

to this profile was achieved through the use of a membrane overlain by pressurized water.

Membrane

Leachate Collection Rock

nonwoven geotextile

GSE 60 mil smooth HDPE geomembrane

11 inches of compacted clay

STORAGE

were provided to TRI in

standard disposal of samples occurs thirty day following final reporting. Otherwise, direction should be provided to TRI as

ents for the disposal or return of samples.

A 24 inch diameter pressure vessel rated for a maximum pressure of 500 psi was used for testing. An air

hydraulic pump is used in combination with a servo

al used in the testing program is presented in Figure 1. The

specific clay that was processed, conditioned, and remolded to 90 percent of the maximum dry

imum water content as determined by ASTM D1557 modified Proctor testing

ASTM D1557 test results in Attachment to Appendix A)

test deformation determination. Next, a

geotextile. Finally, the geotextile was overlain by 12 inches of

(see gradation test results in Attachment to Appendix A)

to this profile was achieved through the use of a membrane overlain by pressurized water.

Membrane

nonwoven geotextile

GSE 60 mil smooth HDPE geomembrane

11 inches of compacted clay

STORAGE

were provided to TRI in

standard disposal of samples occurs thirty day following final reporting. Otherwise, direction should be provided to TRI as

ents for the disposal or return of samples.

A 24 inch diameter pressure vessel rated for a maximum pressure of 500 psi was used for testing. An air

hydraulic pump is used in combination with a servo-mechanical air regulator to apply a fixed ramp rate.

al used in the testing program is presented in Figure 1. The

specific clay that was processed, conditioned, and remolded to 90 percent of the maximum dry

imum water content as determined by ASTM D1557 modified Proctor testing

ASTM D1557 test results in Attachment to Appendix A)

test deformation determination. Next, a

geotextile. Finally, the geotextile was overlain by 12 inches of

(see gradation test results in Attachment to Appendix A)

to this profile was achieved through the use of a membrane overlain by pressurized water.

Membrane

nonwoven geotextile

GSE 60 mil smooth HDPE geomembrane

Figure 1

were provided to TRI in

standard disposal of samples occurs thirty day following final reporting. Otherwise, direction should be provided to TRI as

ents for the disposal or return of samples.

A 24 inch diameter pressure vessel rated for a maximum pressure of 500 psi was used for testing. An air

mechanical air regulator to apply a fixed ramp rate.

al used in the testing program is presented in Figure 1. The

specific clay that was processed, conditioned, and remolded to 90 percent of the maximum dry

imum water content as determined by ASTM D1557 modified Proctor testing

ASTM D1557 test results in Attachment to Appendix A). The clay was then covered with a 1 mil thick sheet of aluminum

test deformation determination. Next, a

geotextile. Finally, the geotextile was overlain by 12 inches of

(see gradation test results in Attachment to Appendix A)

to this profile was achieved through the use of a membrane overlain by pressurized water.

nonwoven geotextile

GSE 60 mil smooth HDPE geomembrane

Figure 1

were provided to TRI in

standard disposal of samples occurs thirty day following final reporting. Otherwise, direction should be provided to TRI as

ents for the disposal or return of samples.

A 24 inch diameter pressure vessel rated for a maximum pressure of 500 psi was used for testing. An air

mechanical air regulator to apply a fixed ramp rate.

al used in the testing program is presented in Figure 1. The

specific clay that was processed, conditioned, and remolded to 90 percent of the maximum dry

imum water content as determined by ASTM D1557 modified Proctor testing

. The clay was then covered with a 1 mil thick sheet of aluminum

test deformation determination. Next, a

geotextile. Finally, the geotextile was overlain by 12 inches of

(see gradation test results in Attachment to Appendix A) which was tamped in

to this profile was achieved through the use of a membrane overlain by pressurized water.

nonwoven geotextile

GSE 60 mil smooth HDPE geomembrane

Figure 1 –

were provided to TRI in

standard disposal of samples occurs thirty day following final reporting. Otherwise, direction should be provided to TRI as

ents for the disposal or return of samples.

A 24 inch diameter pressure vessel rated for a maximum pressure of 500 psi was used for testing. An air

mechanical air regulator to apply a fixed ramp rate.

al used in the testing program is presented in Figure 1. The

specific clay that was processed, conditioned, and remolded to 90 percent of the maximum dry

imum water content as determined by ASTM D1557 modified Proctor testing

. The clay was then covered with a 1 mil thick sheet of aluminum

test deformation determination. Next, a 60 mil sheet of smooth HDPE liner was place

geotextile. Finally, the geotextile was overlain by 12 inches of

which was tamped in

to this profile was achieved through the use of a membrane overlain by pressurized water.

GSE 60 mil smooth HDPE geomembrane

– Test profile

were provided to TRI in

standard disposal of samples occurs thirty day following final reporting. Otherwise, direction should be provided to TRI as

ents for the disposal or return of samples.

A 24 inch diameter pressure vessel rated for a maximum pressure of 500 psi was used for testing. An air

mechanical air regulator to apply a fixed ramp rate.

al used in the testing program is presented in Figure 1. The

specific clay that was processed, conditioned, and remolded to 90 percent of the maximum dry

imum water content as determined by ASTM D1557 modified Proctor testing

. The clay was then covered with a 1 mil thick sheet of aluminum

60 mil sheet of smooth HDPE liner was place

geotextile. Finally, the geotextile was overlain by 12 inches of

which was tamped in

to this profile was achieved through the use of a membrane overlain by pressurized water.

Test profile

were provided to TRI in

standard disposal of samples occurs thirty day following final reporting. Otherwise, direction should be provided to TRI as

A 24 inch diameter pressure vessel rated for a maximum pressure of 500 psi was used for testing. An air

mechanical air regulator to apply a fixed ramp rate.

al used in the testing program is presented in Figure 1. The

specific clay that was processed, conditioned, and remolded to 90 percent of the maximum dry

imum water content as determined by ASTM D1557 modified Proctor testing

. The clay was then covered with a 1 mil thick sheet of aluminum

60 mil sheet of smooth HDPE liner was place

geotextile. Finally, the geotextile was overlain by 12 inches of

which was tamped in

to this profile was achieved through the use of a membrane overlain by pressurized water.

Test profile

were provided to TRI in a shipment received on September 20

standard disposal of samples occurs thirty day following final reporting. Otherwise, direction should be provided to TRI as

A 24 inch diameter pressure vessel rated for a maximum pressure of 500 psi was used for testing. An air

mechanical air regulator to apply a fixed ramp rate.

al used in the testing program is presented in Figure 1. The

specific clay that was processed, conditioned, and remolded to 90 percent of the maximum dry

imum water content as determined by ASTM D1557 modified Proctor testing

. The clay was then covered with a 1 mil thick sheet of aluminum

60 mil sheet of smooth HDPE liner was place

geotextile. Finally, the geotextile was overlain by 12 inches of

which was tamped in

to this profile was achieved through the use of a membrane overlain by pressurized water.

90% & +3.5% of ASTM D1557 Maximum Density

Test profile

a shipment received on September 20

standard disposal of samples occurs thirty day following final reporting. Otherwise, direction should be provided to TRI as

A 24 inch diameter pressure vessel rated for a maximum pressure of 500 psi was used for testing. An air

mechanical air regulator to apply a fixed ramp rate.

al used in the testing program is presented in Figure 1. The

specific clay that was processed, conditioned, and remolded to 90 percent of the maximum dry

imum water content as determined by ASTM D1557 modified Proctor testing

. The clay was then covered with a 1 mil thick sheet of aluminum

60 mil sheet of smooth HDPE liner was place

geotextile. Finally, the geotextile was overlain by 12 inches of

which was tamped in

to this profile was achieved through the use of a membrane overlain by pressurized water.

(in addition to

90% & +3.5% of ASTM D1557 Maximum Density

a shipment received on September 20

standard disposal of samples occurs thirty day following final reporting. Otherwise, direction should be provided to TRI as

A 24 inch diameter pressure vessel rated for a maximum pressure of 500 psi was used for testing. An air

mechanical air regulator to apply a fixed ramp rate.

al used in the testing program is presented in Figure 1. The

specific clay that was processed, conditioned, and remolded to 90 percent of the maximum dry

imum water content as determined by ASTM D1557 modified Proctor testing

. The clay was then covered with a 1 mil thick sheet of aluminum

60 mil sheet of smooth HDPE liner was place

geotextile. Finally, the geotextile was overlain by 12 inches of

which was tamped into

to this profile was achieved through the use of a membrane overlain by pressurized water.

in addition to

90% & +3.5% of ASTM D1557 Maximum Density

a shipment received on September 20

standard disposal of samples occurs thirty day following final reporting. Otherwise, direction should be provided to TRI as

A 24 inch diameter pressure vessel rated for a maximum pressure of 500 psi was used for testing. An air

mechanical air regulator to apply a fixed ramp rate.

al used in the testing program is presented in Figure 1. The

specific clay that was processed, conditioned, and remolded to 90 percent of the maximum dry

imum water content as determined by ASTM D1557 modified Proctor testing

. The clay was then covered with a 1 mil thick sheet of aluminum

60 mil sheet of smooth HDPE liner was place

geotextile. Finally, the geotextile was overlain by 12 inches of

to place. The application of a normal stress

to this profile was achieved through the use of a membrane overlain by pressurized water.

Deformation Measurement
in addition to

90% & +3.5% of ASTM D1557 Maximum Density

a shipment received on September 20

standard disposal of samples occurs thirty day following final reporting. Otherwise, direction should be provided to TRI as

A 24 inch diameter pressure vessel rated for a maximum pressure of 500 psi was used for testing. An air

mechanical air regulator to apply a fixed ramp rate.

al used in the testing program is presented in Figure 1. The first layer of material place into the

specific clay that was processed, conditioned, and remolded to 90 percent of the maximum dry

imum water content as determined by ASTM D1557 modified Proctor testing

. The clay was then covered with a 1 mil thick sheet of aluminum

60 mil sheet of smooth HDPE liner was place

geotextile. Finally, the geotextile was overlain by 12 inches of

place. The application of a normal stress

to this profile was achieved through the use of a membrane overlain by pressurized water.

Description/Placement

500 psi Max Pressure

Deformation Measurement
in addition to

90% & +3.5% of ASTM D1557 Maximum Density
(w=14.9%, γd = 115.7 pcf

a shipment received on September 20

standard disposal of samples occurs thirty day following final reporting. Otherwise, direction should be provided to TRI as

A 24 inch diameter pressure vessel rated for a maximum pressure of 500 psi was used for testing. An air

mechanical air regulator to apply a fixed ramp rate.

first layer of material place into the

specific clay that was processed, conditioned, and remolded to 90 percent of the maximum dry

imum water content as determined by ASTM D1557 modified Proctor testing

. The clay was then covered with a 1 mil thick sheet of aluminum

60 mil sheet of smooth HDPE liner was place

geotextile. Finally, the geotextile was overlain by 12 inches of

place. The application of a normal stress

to this profile was achieved through the use of a membrane overlain by pressurized water.

Description/Placement

500 psi Max Pressure

Test Apparatus

Tamp in Place

Roll #48413.7

Roll #102184955

Deformation Measurement
in addition to per-location thickness measurements)

90% & +3.5% of ASTM D1557 Maximum Density
(w=14.9%, γd = 115.7 pcf

a shipment received on September 20

standard disposal of samples occurs thirty day following final reporting. Otherwise, direction should be provided to TRI as

A 24 inch diameter pressure vessel rated for a maximum pressure of 500 psi was used for testing. An air

mechanical air regulator to apply a fixed ramp rate.

first layer of material place into the

specific clay that was processed, conditioned, and remolded to 90 percent of the maximum dry

imum water content as determined by ASTM D1557 modified Proctor testing

. The clay was then covered with a 1 mil thick sheet of aluminum

60 mil sheet of smooth HDPE liner was place

geotextile. Finally, the geotextile was overlain by 12 inches of

place. The application of a normal stress

to this profile was achieved through the use of a membrane overlain by pressurized water.

Description/Placement

500 psi Max Pressure

Test Apparatus

Tamp in Place

Roll #48413.7

Roll #102184955

Deformation Measurement
location thickness measurements)

90% & +3.5% of ASTM D1557 Maximum Density
(w=14.9%, γd = 115.7 pcf

a shipment received on September 20

standard disposal of samples occurs thirty day following final reporting. Otherwise, direction should be provided to TRI as

A 24 inch diameter pressure vessel rated for a maximum pressure of 500 psi was used for testing. An air

mechanical air regulator to apply a fixed ramp rate.

first layer of material place into the

specific clay that was processed, conditioned, and remolded to 90 percent of the maximum dry

imum water content as determined by ASTM D1557 modified Proctor testing

. The clay was then covered with a 1 mil thick sheet of aluminum

60 mil sheet of smooth HDPE liner was place

geotextile. Finally, the geotextile was overlain by 12 inches of

place. The application of a normal stress

Description/Placement

500 psi Max Pressure

Test Apparatus

Tamp in Place

Roll #48413.7

Roll #102184955

Deformation Measurement
location thickness measurements)

90% & +3.5% of ASTM D1557 Maximum Density
(w=14.9%, γd = 115.7 pcf

a shipment received on September 20

standard disposal of samples occurs thirty day following final reporting. Otherwise, direction should be provided to TRI as

A 24 inch diameter pressure vessel rated for a maximum pressure of 500 psi was used for testing. An air

mechanical air regulator to apply a fixed ramp rate.

first layer of material place into the

specific clay that was processed, conditioned, and remolded to 90 percent of the maximum dry

imum water content as determined by ASTM D1557 modified Proctor testing

. The clay was then covered with a 1 mil thick sheet of aluminum

60 mil sheet of smooth HDPE liner was place

geotextile. Finally, the geotextile was overlain by 12 inches of leachate collection rock

place. The application of a normal stress

Description/Placement

500 psi Max Pressure

Test Apparatus

Tamp in Place

Roll #48413.7

Roll #102184955

Deformation Measurement
location thickness measurements)

90% & +3.5% of ASTM D1557 Maximum Density
(w=14.9%, γd = 115.7 pcf

a shipment received on September 20

standard disposal of samples occurs thirty day following final reporting. Otherwise, direction should be provided to TRI as

A 24 inch diameter pressure vessel rated for a maximum pressure of 500 psi was used for testing. An air

mechanical air regulator to apply a fixed ramp rate.

first layer of material place into the

specific clay that was processed, conditioned, and remolded to 90 percent of the maximum dry

imum water content as determined by ASTM D1557 modified Proctor testing

. The clay was then covered with a 1 mil thick sheet of aluminum

60 mil sheet of smooth HDPE liner was place

leachate collection rock

place. The application of a normal stress

Description/Placement

500 psi Max Pressure

Test Apparatus

Tamp in Place

Roll #48413.7

Roll #102184955

Deformation Measurement
location thickness measurements)

90% & +3.5% of ASTM D1557 Maximum Density
(w=14.9%, γd = 115.7 pcf

a shipment received on September 20

standard disposal of samples occurs thirty day following final reporting. Otherwise, direction should be provided to TRI as

A 24 inch diameter pressure vessel rated for a maximum pressure of 500 psi was used for testing. An air-

mechanical air regulator to apply a fixed ramp rate.

first layer of material place into the

specific clay that was processed, conditioned, and remolded to 90 percent of the maximum dry

imum water content as determined by ASTM D1557 modified Proctor testing

. The clay was then covered with a 1 mil thick sheet of aluminum

60 mil sheet of smooth HDPE liner was place

leachate collection rock

place. The application of a normal stress

Description/Placement

500 psi Max Pressure

Test Apparatus

Roll #102184955

Deformation Measurement
location thickness measurements)

90% & +3.5% of ASTM D1557 Maximum Density
(w=14.9%, γd = 115.7 pcf)

a shipment received on September 20

standard disposal of samples occurs thirty day following final reporting. Otherwise, direction should be provided to TRI as

-activated

first layer of material place into the

specific clay that was processed, conditioned, and remolded to 90 percent of the maximum dry

imum water content as determined by ASTM D1557 modified Proctor testing

. The clay was then covered with a 1 mil thick sheet of aluminum

60 mil sheet of smooth HDPE liner was place

leachate collection rock

place. The application of a normal stress

Description/Placement

500 psi Max Pressure

Deformation Measurement
location thickness measurements)

90% & +3.5% of ASTM D1557 Maximum Density

a shipment received on September 20th, 2017.

standard disposal of samples occurs thirty day following final reporting. Otherwise, direction should be provided to TRI as

activated

first layer of material place into the

specific clay that was processed, conditioned, and remolded to 90 percent of the maximum dry

imum water content as determined by ASTM D1557 modified Proctor testing

. The clay was then covered with a 1 mil thick sheet of aluminum

60 mil sheet of smooth HDPE liner was placed

leachate collection rock

place. The application of a normal stress

Deformation Measurement
location thickness measurements)

90% & +3.5% of ASTM D1557 Maximum Density

, 2017.

standard disposal of samples occurs thirty day following final reporting. Otherwise, direction should be provided to TRI as

activated

first layer of material place into the

specific clay that was processed, conditioned, and remolded to 90 percent of the maximum dry

imum water content as determined by ASTM D1557 modified Proctor testing

. The clay was then covered with a 1 mil thick sheet of aluminum

d and was

leachate collection rock

place. The application of a normal stress

location thickness measurements)

90% & +3.5% of ASTM D1557 Maximum Density

, 2017.

standard disposal of samples occurs thirty day following final reporting. Otherwise, direction should be provided to TRI as

activated

first layer of material place into the

specific clay that was processed, conditioned, and remolded to 90 percent of the maximum dry

imum water content as determined by ASTM D1557 modified Proctor testing (see

. The clay was then covered with a 1 mil thick sheet of aluminum

and was

leachate collection rock

place. The application of a normal stress

90% & +3.5% of ASTM D1557 Maximum Density

, 2017. The

standard disposal of samples occurs thirty day following final reporting. Otherwise, direction should be provided to TRI as

first layer of material place into the

specific clay that was processed, conditioned, and remolded to 90 percent of the maximum dry

(see

. The clay was then covered with a 1 mil thick sheet of aluminum

and was

leachate collection rock

place. The application of a normal stress

90% & +3.5% of ASTM D1557 Maximum Density

The

standard disposal of samples occurs thirty day following final reporting. Otherwise, direction should be provided to TRI as

first layer of material place into the

specific clay that was processed, conditioned, and remolded to 90 percent of the maximum dry

(see

. The clay was then covered with a 1 mil thick sheet of aluminum

and was

leachate collection rock

place. The application of a normal stress

                                      7 of 81



2.

M

Images of the as

moisture

conducting this test method. No virgin material r

shown in Figure 2.

Compression Test

Following placement of the testing profile, the vessel was pressurized at a

Due to compression/consolidation of the underlying

the vessel.

pressurized at a rate of 1 psi/min up to a pressure of 130 psi. The target pressure of 130 psi was held for 10 days.

Post

Following the 10 day hold period, the chamber was de

examination.

geomembrane thickness, and soil density were obtained.

2. TEST

Material

Images of the as

moisture

conducting this test method. No virgin material r

shown in Figure 2.

Compression Test

Following placement of the testing profile, the vessel was pressurized at a

Due to compression/consolidation of the underlying

the vessel.

pressurized at a rate of 1 psi/min up to a pressure of 130 psi. The target pressure of 130 psi was held for 10 days.

Post

Following the 10 day hold period, the chamber was de

examination.

eomembrane thickness, and soil density were obtained.

TEST

aterial

Images of the as

moisture

conducting this test method. No virgin material r

shown in Figure 2.

Compression Test

Following placement of the testing profile, the vessel was pressurized at a

Due to compression/consolidation of the underlying

the vessel.

pressurized at a rate of 1 psi/min up to a pressure of 130 psi. The target pressure of 130 psi was held for 10 days.

Post-test Examination / Breakdown

Following the 10 day hold period, the chamber was de

examination.

eomembrane thickness, and soil density were obtained.

TEST

aterial Conditioning/Processing

Images of the as

moisture-conditioned. The provided five five

conducting this test method. No virgin material r

shown in Figure 2.

Compression Test

Following placement of the testing profile, the vessel was pressurized at a

Due to compression/consolidation of the underlying

the vessel.

pressurized at a rate of 1 psi/min up to a pressure of 130 psi. The target pressure of 130 psi was held for 10 days.

test Examination / Breakdown

Following the 10 day hold period, the chamber was de

examination.

eomembrane thickness, and soil density were obtained.

PROCEDURE

Conditioning/Processing

Images of the as

conditioned. The provided five five

conducting this test method. No virgin material r

shown in Figure 2.

Compression Test

Following placement of the testing profile, the vessel was pressurized at a

Due to compression/consolidation of the underlying

the vessel. Styrofoam and g

pressurized at a rate of 1 psi/min up to a pressure of 130 psi. The target pressure of 130 psi was held for 10 days.

test Examination / Breakdown

Following the 10 day hold period, the chamber was de

examination. Photographs were obtained during exhumation an

eomembrane thickness, and soil density were obtained.

PROCEDURE

Conditioning/Processing

Images of the as-received clay and

conditioned. The provided five five

conducting this test method. No virgin material r

shown in Figure 2.

Compression Test

Following placement of the testing profile, the vessel was pressurized at a

Due to compression/consolidation of the underlying

Styrofoam and g

pressurized at a rate of 1 psi/min up to a pressure of 130 psi. The target pressure of 130 psi was held for 10 days.

test Examination / Breakdown

Following the 10 day hold period, the chamber was de

Photographs were obtained during exhumation an

eomembrane thickness, and soil density were obtained.

PROCEDURE

Conditioning/Processing

received clay and

conditioned. The provided five five

conducting this test method. No virgin material r

shown in Figure 2.

Compression Test

Following placement of the testing profile, the vessel was pressurized at a

Due to compression/consolidation of the underlying

Styrofoam and g

pressurized at a rate of 1 psi/min up to a pressure of 130 psi. The target pressure of 130 psi was held for 10 days.

test Examination / Breakdown

Following the 10 day hold period, the chamber was de

Photographs were obtained during exhumation an

eomembrane thickness, and soil density were obtained.

PROCEDURE

Conditioning/Processing

received clay and

conditioned. The provided five five

conducting this test method. No virgin material r

Compression Test Initiation

Following placement of the testing profile, the vessel was pressurized at a

Due to compression/consolidation of the underlying

Styrofoam and g

pressurized at a rate of 1 psi/min up to a pressure of 130 psi. The target pressure of 130 psi was held for 10 days.

test Examination / Breakdown

Following the 10 day hold period, the chamber was de

Photographs were obtained during exhumation an

eomembrane thickness, and soil density were obtained.

PROCEDURE

Conditioning/Processing

received clay and

conditioned. The provided five five

conducting this test method. No virgin material r

Initiation

Following placement of the testing profile, the vessel was pressurized at a

Due to compression/consolidation of the underlying

Styrofoam and g

pressurized at a rate of 1 psi/min up to a pressure of 130 psi. The target pressure of 130 psi was held for 10 days.

test Examination / Breakdown

Following the 10 day hold period, the chamber was de

Photographs were obtained during exhumation an

eomembrane thickness, and soil density were obtained.

PROCEDURE

Conditioning/Processing

received clay and

conditioned. The provided five five

conducting this test method. No virgin material r

(a)

Initiation

Following placement of the testing profile, the vessel was pressurized at a

Due to compression/consolidation of the underlying

Styrofoam and geotextile padding w

pressurized at a rate of 1 psi/min up to a pressure of 130 psi. The target pressure of 130 psi was held for 10 days.

test Examination / Breakdown

Following the 10 day hold period, the chamber was de

Photographs were obtained during exhumation an

eomembrane thickness, and soil density were obtained.

Conditioning/Processing

received clay and

conditioned. The provided five five

conducting this test method. No virgin material r

Clay

Initiation

Following placement of the testing profile, the vessel was pressurized at a

Due to compression/consolidation of the underlying

eotextile padding w

pressurized at a rate of 1 psi/min up to a pressure of 130 psi. The target pressure of 130 psi was held for 10 days.

test Examination / Breakdown

Following the 10 day hold period, the chamber was de

Photographs were obtained during exhumation an

eomembrane thickness, and soil density were obtained.

Conditioning/Processing

received clay and rock

conditioned. The provided five five

conducting this test method. No virgin material r

Clay

Following placement of the testing profile, the vessel was pressurized at a

Due to compression/consolidation of the underlying

eotextile padding w

pressurized at a rate of 1 psi/min up to a pressure of 130 psi. The target pressure of 130 psi was held for 10 days.

test Examination / Breakdown

Following the 10 day hold period, the chamber was de

Photographs were obtained during exhumation an

eomembrane thickness, and soil density were obtained.

Conditioning/Processing

rock

conditioned. The provided five five

conducting this test method. No virgin material r

Following placement of the testing profile, the vessel was pressurized at a

Due to compression/consolidation of the underlying

eotextile padding w

pressurized at a rate of 1 psi/min up to a pressure of 130 psi. The target pressure of 130 psi was held for 10 days.

test Examination / Breakdown

Following the 10 day hold period, the chamber was de

Photographs were obtained during exhumation an

eomembrane thickness, and soil density were obtained.

are presented below. Prior to testing, the clay was air

conditioned. The provided five five

conducting this test method. No virgin material r

Following placement of the testing profile, the vessel was pressurized at a

Due to compression/consolidation of the underlying

eotextile padding w

pressurized at a rate of 1 psi/min up to a pressure of 130 psi. The target pressure of 130 psi was held for 10 days.

test Examination / Breakdown

Following the 10 day hold period, the chamber was de

Photographs were obtained during exhumation an

eomembrane thickness, and soil density were obtained.

are presented below. Prior to testing, the clay was air

conditioned. The provided five five-gallon buckets of

conducting this test method. No virgin material r

Following placement of the testing profile, the vessel was pressurized at a

Due to compression/consolidation of the underlying

eotextile padding w

pressurized at a rate of 1 psi/min up to a pressure of 130 psi. The target pressure of 130 psi was held for 10 days.

Following the 10 day hold period, the chamber was de

Photographs were obtained during exhumation an

eomembrane thickness, and soil density were obtained.

are presented below. Prior to testing, the clay was air

gallon buckets of

conducting this test method. No virgin material remains for additional testing.

Figure 2

Following placement of the testing profile, the vessel was pressurized at a

Due to compression/consolidation of the underlying

eotextile padding were

pressurized at a rate of 1 psi/min up to a pressure of 130 psi. The target pressure of 130 psi was held for 10 days.

Following the 10 day hold period, the chamber was de

Photographs were obtained during exhumation an

eomembrane thickness, and soil density were obtained.

are presented below. Prior to testing, the clay was air

gallon buckets of

emains for additional testing.

Figure 2

Following placement of the testing profile, the vessel was pressurized at a

Due to compression/consolidation of the underlying materials, the

ere added to the top of the profile, above the

pressurized at a rate of 1 psi/min up to a pressure of 130 psi. The target pressure of 130 psi was held for 10 days.

Following the 10 day hold period, the chamber was de

Photographs were obtained during exhumation an

eomembrane thickness, and soil density were obtained.

are presented below. Prior to testing, the clay was air

gallon buckets of

emains for additional testing.

Figure 2

Following placement of the testing profile, the vessel was pressurized at a

materials, the

added to the top of the profile, above the

pressurized at a rate of 1 psi/min up to a pressure of 130 psi. The target pressure of 130 psi was held for 10 days.

Following the 10 day hold period, the chamber was de

Photographs were obtained during exhumation an

eomembrane thickness, and soil density were obtained.

are presented below. Prior to testing, the clay was air

gallon buckets of

emains for additional testing.

Figure 2 – Supplied Soils

Following placement of the testing profile, the vessel was pressurized at a

materials, the

added to the top of the profile, above the

pressurized at a rate of 1 psi/min up to a pressure of 130 psi. The target pressure of 130 psi was held for 10 days.

Following the 10 day hold period, the chamber was de

Photographs were obtained during exhumation an

eomembrane thickness, and soil density were obtained.

are presented below. Prior to testing, the clay was air

gallon buckets of rock

emains for additional testing.

Supplied Soils

Following placement of the testing profile, the vessel was pressurized at a

materials, the

added to the top of the profile, above the

pressurized at a rate of 1 psi/min up to a pressure of 130 psi. The target pressure of 130 psi was held for 10 days.

Following the 10 day hold period, the chamber was de-pressurized and the prof

Photographs were obtained during exhumation an

are presented below. Prior to testing, the clay was air

rock

emains for additional testing.

Supplied Soils

Following placement of the testing profile, the vessel was pressurized at a

materials, the

added to the top of the profile, above the

pressurized at a rate of 1 psi/min up to a pressure of 130 psi. The target pressure of 130 psi was held for 10 days.

pressurized and the prof

Photographs were obtained during exhumation and post

are presented below. Prior to testing, the clay was air

rock and eight five

emains for additional testing.

Supplied Soils

Following placement of the testing profile, the vessel was pressurized at a

materials, the stress application membrane ruptured at the edges of

added to the top of the profile, above the

pressurized at a rate of 1 psi/min up to a pressure of 130 psi. The target pressure of 130 psi was held for 10 days.

pressurized and the prof

d post

are presented below. Prior to testing, the clay was air

and eight five

emains for additional testing.

Supplied Soils

Following placement of the testing profile, the vessel was pressurized at a

stress application membrane ruptured at the edges of

added to the top of the profile, above the

pressurized at a rate of 1 psi/min up to a pressure of 130 psi. The target pressure of 130 psi was held for 10 days.

pressurized and the prof

d post-test evaluations of the g

are presented below. Prior to testing, the clay was air

and eight five

emains for additional testing.

Supplied Soils

Following placement of the testing profile, the vessel was pressurized at a

stress application membrane ruptured at the edges of

added to the top of the profile, above the

pressurized at a rate of 1 psi/min up to a pressure of 130 psi. The target pressure of 130 psi was held for 10 days.

pressurized and the prof

test evaluations of the g

are presented below. Prior to testing, the clay was air

and eight five

emains for additional testing. Images of the clay and

Following placement of the testing profile, the vessel was pressurized at a rate

stress application membrane ruptured at the edges of

added to the top of the profile, above the

pressurized at a rate of 1 psi/min up to a pressure of 130 psi. The target pressure of 130 psi was held for 10 days.

pressurized and the prof

test evaluations of the g

are presented below. Prior to testing, the clay was air

and eight five-gallon buckets of clay were sufficient for

Images of the clay and

rate of 1 psi/min up to a pressure of 130 psi.

stress application membrane ruptured at the edges of

added to the top of the profile, above the

pressurized at a rate of 1 psi/min up to a pressure of 130 psi. The target pressure of 130 psi was held for 10 days.

pressurized and the prof

test evaluations of the g

are presented below. Prior to testing, the clay was air

gallon buckets of clay were sufficient for

Images of the clay and

of 1 psi/min up to a pressure of 130 psi.

stress application membrane ruptured at the edges of

added to the top of the profile, above the

pressurized at a rate of 1 psi/min up to a pressure of 130 psi. The target pressure of 130 psi was held for 10 days.

pressurized and the prof

test evaluations of the g

are presented below. Prior to testing, the clay was air

gallon buckets of clay were sufficient for

Images of the clay and

of 1 psi/min up to a pressure of 130 psi.

stress application membrane ruptured at the edges of

added to the top of the profile, above the

pressurized at a rate of 1 psi/min up to a pressure of 130 psi. The target pressure of 130 psi was held for 10 days.

pressurized and the prof

test evaluations of the g

are presented below. Prior to testing, the clay was air

gallon buckets of clay were sufficient for

Images of the clay and

(b)

of 1 psi/min up to a pressure of 130 psi.

stress application membrane ruptured at the edges of

added to the top of the profile, above the

pressurized at a rate of 1 psi/min up to a pressure of 130 psi. The target pressure of 130 psi was held for 10 days.

pressurized and the profile was exhumed for post

test evaluations of the g

are presented below. Prior to testing, the clay was air-dried, broken down, and

gallon buckets of clay were sufficient for

Images of the clay and

(b) Rock

of 1 psi/min up to a pressure of 130 psi.

stress application membrane ruptured at the edges of

added to the top of the profile, above the rock

pressurized at a rate of 1 psi/min up to a pressure of 130 psi. The target pressure of 130 psi was held for 10 days.

ile was exhumed for post

test evaluations of the g

dried, broken down, and

gallon buckets of clay were sufficient for

Images of the clay and

Rock

of 1 psi/min up to a pressure of 130 psi.

stress application membrane ruptured at the edges of

ock, and the vessel was re

pressurized at a rate of 1 psi/min up to a pressure of 130 psi. The target pressure of 130 psi was held for 10 days.

ile was exhumed for post

test evaluations of the geomembrane deformation,

dried, broken down, and

gallon buckets of clay were sufficient for

Images of the clay and rock

Rock

of 1 psi/min up to a pressure of 130 psi.

stress application membrane ruptured at the edges of

, and the vessel was re

pressurized at a rate of 1 psi/min up to a pressure of 130 psi. The target pressure of 130 psi was held for 10 days.

ile was exhumed for post

eomembrane deformation,

dried, broken down, and

gallon buckets of clay were sufficient for

rock

of 1 psi/min up to a pressure of 130 psi.

stress application membrane ruptured at the edges of

, and the vessel was re

pressurized at a rate of 1 psi/min up to a pressure of 130 psi. The target pressure of 130 psi was held for 10 days.

ile was exhumed for post

eomembrane deformation,

dried, broken down, and

gallon buckets of clay were sufficient for

samples are

of 1 psi/min up to a pressure of 130 psi.

stress application membrane ruptured at the edges of

, and the vessel was re

pressurized at a rate of 1 psi/min up to a pressure of 130 psi. The target pressure of 130 psi was held for 10 days.

ile was exhumed for post

eomembrane deformation,

dried, broken down, and

gallon buckets of clay were sufficient for

samples are

of 1 psi/min up to a pressure of 130 psi.

stress application membrane ruptured at the edges of

, and the vessel was re

pressurized at a rate of 1 psi/min up to a pressure of 130 psi. The target pressure of 130 psi was held for 10 days.

ile was exhumed for post

eomembrane deformation,

dried, broken down, and

gallon buckets of clay were sufficient for

samples are

of 1 psi/min up to a pressure of 130 psi.

stress application membrane ruptured at the edges of

, and the vessel was re

pressurized at a rate of 1 psi/min up to a pressure of 130 psi. The target pressure of 130 psi was held for 10 days.

ile was exhumed for post

eomembrane deformation,

dried, broken down, and

gallon buckets of clay were sufficient for

samples are

of 1 psi/min up to a pressure of 130 psi.

stress application membrane ruptured at the edges of

, and the vessel was re

ile was exhumed for post-

eomembrane deformation,

dried, broken down, and

gallon buckets of clay were sufficient for

samples are

of 1 psi/min up to a pressure of 130 psi.

stress application membrane ruptured at the edges of

, and the vessel was re

-test

eomembrane deformation,

gallon buckets of clay were sufficient for

of 1 psi/min up to a pressure of 130 psi.

stress application membrane ruptured at the edges of

, and the vessel was re-

test

eomembrane deformation,

                                      8 of 81



3.

Geomembrane Deformation

No

the

Aluminum

in order to minimize interference with potential

sheet following testing was such that

post

3. P

Geomembrane Deformation

No geome

the geomembrane

luminum

in order to minimize interference with potential

sheet following testing was such that

post-

136.5

POST

Geomembrane Deformation

geome

geomembrane

luminum

in order to minimize interference with potential

sheet following testing was such that

-test

136.5

OST-T

Geomembrane Deformation

geomembrane

geomembrane

luminum foil

in order to minimize interference with potential

sheet following testing was such that

test geomembrane

107.5

163.0

110.5

TEST

Geomembrane Deformation

mbrane

geomembrane

foil (versus lead sheet or thicker

in order to minimize interference with potential

sheet following testing was such that

geomembrane

107.5

163.0

110.5

EST M

Geomembrane Deformation

mbrane

geomembrane

(versus lead sheet or thicker

in order to minimize interference with potential

sheet following testing was such that

geomembrane

107.5

100.0

163.0

110.5

119.5

MEASUREMENTS

Geomembrane Deformation

mbrane punctures were

geomembrane. A plot of the deformations over the surface area of the tested

(versus lead sheet or thicker

in order to minimize interference with potential

sheet following testing was such that

geomembrane

100.0

81.7

119.5

EASUREMENTS

Geomembrane Deformation

punctures were

A plot of the deformations over the surface area of the tested

(versus lead sheet or thicker

in order to minimize interference with potential

sheet following testing was such that

geomembrane

100.0

81.7

119.5

EASUREMENTS

Geomembrane Deformation

punctures were

A plot of the deformations over the surface area of the tested

(versus lead sheet or thicker

in order to minimize interference with potential

sheet following testing was such that

deformations were determined via direct measureme

77.5

113.0

131.5

171.5

103.0

EASUREMENTS

Geomembrane Deformation

punctures were

A plot of the deformations over the surface area of the tested

Figure 3

(versus lead sheet or thicker

in order to minimize interference with potential

sheet following testing was such that

deformations were determined via direct measureme

77.5

113.0

131.5

171.5

103.0

EASUREMENTS

Geomembrane Deformation

punctures were

A plot of the deformations over the surface area of the tested

Figure 3

(versus lead sheet or thicker

in order to minimize interference with potential

sheet following testing was such that

deformations were determined via direct measureme

141.5

176.0

101.5

120.1

EASUREMENTS

punctures were identified

A plot of the deformations over the surface area of the tested

Figure 3

(versus lead sheet or thicker

in order to minimize interference with potential

sheet following testing was such that

deformations were determined via direct measureme

141.5

176.0

101.5

120.1

identified

A plot of the deformations over the surface area of the tested

Figure 3 – Post

(versus lead sheet or thicker

in order to minimize interference with potential

sheet following testing was such that its use for

deformations were determined via direct measureme

141.5

176.0

101.5

120.1

identified

A plot of the deformations over the surface area of the tested

Post

(versus lead sheet or thicker

in order to minimize interference with potential

its use for

deformations were determined via direct measureme

114.5

133.0

80.0

141.0

identified post

A plot of the deformations over the surface area of the tested

Post-test Geomembr

(versus lead sheet or thicker aluminum

in order to minimize interference with potential

its use for

deformations were determined via direct measureme

114.5

133.0

80.0

141.0

post-test.

A plot of the deformations over the surface area of the tested

test Geomembr

aluminum

in order to minimize interference with potential geo

its use for

deformations were determined via direct measureme

84.5

92.5

152.5

62.1

test.

A plot of the deformations over the surface area of the tested

test Geomembr

aluminum

geomembrane deformation and/or puncture. The condition of the

its use for post

deformations were determined via direct measureme

84.5

92.5

152.5

62.1

test. Post test high

A plot of the deformations over the surface area of the tested

test Geomembr

aluminum flashing)

membrane deformation and/or puncture. The condition of the

post-test deformation measurements could not be achieved. Instead,

deformations were determined via direct measureme

84.5

115.0

92.5

152.5

117.5

62.1

Post test high

A plot of the deformations over the surface area of the tested

test Geomembr

flashing)

membrane deformation and/or puncture. The condition of the

test deformation measurements could not be achieved. Instead,

deformations were determined via direct measureme

115.0

117.5

Post test high

A plot of the deformations over the surface area of the tested

test Geomembrane Deformation Measurements

flashing)

membrane deformation and/or puncture. The condition of the

test deformation measurements could not be achieved. Instead,

deformations were determined via direct measureme

115.0

117.5

Post test high

A plot of the deformations over the surface area of the tested

ane Deformation Measurements

flashing) with a thickness of 1 mil was used for the testing program

membrane deformation and/or puncture. The condition of the

test deformation measurements could not be achieved. Instead,

deformations were determined via direct measureme

80.0

102.5

96.5

142.0

Post test high-to

A plot of the deformations over the surface area of the tested

ane Deformation Measurements

with a thickness of 1 mil was used for the testing program

membrane deformation and/or puncture. The condition of the

test deformation measurements could not be achieved. Instead,

deformations were determined via direct measureme

80.0

102.5

96.5

142.0

to-low deformation measurements were taken across

A plot of the deformations over the surface area of the tested

ane Deformation Measurements

with a thickness of 1 mil was used for the testing program

membrane deformation and/or puncture. The condition of the

test deformation measurements could not be achieved. Instead,

deformations were determined via direct measureme

102.5

111.0

85.5

142.0

low deformation measurements were taken across

A plot of the deformations over the surface area of the tested

ane Deformation Measurements

with a thickness of 1 mil was used for the testing program

membrane deformation and/or puncture. The condition of the

test deformation measurements could not be achieved. Instead,

deformations were determined via direct measureme

111.0

85.5

low deformation measurements were taken across

A plot of the deformations over the surface area of the tested

ane Deformation Measurements

with a thickness of 1 mil was used for the testing program

membrane deformation and/or puncture. The condition of the

test deformation measurements could not be achieved. Instead,

deformations were determined via direct measurements

111.0

107.5

85.5

74.5

low deformation measurements were taken across

A plot of the deformations over the surface area of the tested geomembrane

ane Deformation Measurements

with a thickness of 1 mil was used for the testing program

membrane deformation and/or puncture. The condition of the

test deformation measurements could not be achieved. Instead,

nts.

107.5

74.5

low deformation measurements were taken across

geomembrane

ane Deformation Measurements

with a thickness of 1 mil was used for the testing program

membrane deformation and/or puncture. The condition of the

test deformation measurements could not be achieved. Instead,

107.5

74.5

low deformation measurements were taken across

geomembrane

ane Deformation Measurements

with a thickness of 1 mil was used for the testing program

membrane deformation and/or puncture. The condition of the

test deformation measurements could not be achieved. Instead,

low deformation measurements were taken across

geomembrane

ane Deformation Measurements

with a thickness of 1 mil was used for the testing program

membrane deformation and/or puncture. The condition of the

test deformation measurements could not be achieved. Instead,

Min

Max

Mean

Median

Stdev

low deformation measurements were taken across

geomembrane

ane Deformation Measurements

with a thickness of 1 mil was used for the testing program

membrane deformation and/or puncture. The condition of the

test deformation measurements could not be achieved. Instead,

Min

Max

Mean

Median

Stdev

low deformation measurements were taken across

geomembrane is shown in Figure 3

with a thickness of 1 mil was used for the testing program

membrane deformation and/or puncture. The condition of the

test deformation measurements could not be achieved. Instead,

Min

Max

Mean

Median

Stdev

low deformation measurements were taken across

is shown in Figure 3

with a thickness of 1 mil was used for the testing program

membrane deformation and/or puncture. The condition of the

test deformation measurements could not be achieved. Instead,

Median

low deformation measurements were taken across

is shown in Figure 3

with a thickness of 1 mil was used for the testing program

membrane deformation and/or puncture. The condition of the

test deformation measurements could not be achieved. Instead,

low deformation measurements were taken across

is shown in Figure 3

with a thickness of 1 mil was used for the testing program

membrane deformation and/or puncture. The condition of the

test deformation measurements could not be achieved. Instead,

low deformation measurements were taken across

is shown in Figure 3

with a thickness of 1 mil was used for the testing program

membrane deformation and/or puncture. The condition of the

test deformation measurements could not be achieved. Instead,

Deformation

low deformation measurements were taken across

is shown in Figure 3

with a thickness of 1 mil was used for the testing program

membrane deformation and/or puncture. The condition of the aluminum

test deformation measurements could not be achieved. Instead,

Deformation

(mils)

62.1

176

113.1

110.8

28.4

low deformation measurements were taken across

is shown in Figure 3.

with a thickness of 1 mil was used for the testing program

aluminum

test deformation measurements could not be achieved. Instead,

Deformation

(mils)

62.1

176

113.1

110.8

28.4

low deformation measurements were taken across

with a thickness of 1 mil was used for the testing program

aluminum

test deformation measurements could not be achieved. Instead,

Deformation

low deformation measurements were taken across

with a thickness of 1 mil was used for the testing program

aluminum

test deformation measurements could not be achieved. Instead,

Deformation

                                      9 of 81



Geomembrane Thickness

The

thickness per each 2 inch x 2 inch area. The resulting post

along with pre

Clay Dry Density

A thin

dry density of the compacted clay. A plot of the measured dry density is presented in Figure

clay height.

Geomembrane Thickness

The geomembrane

thickness per each 2 inch x 2 inch area. The resulting post

along with pre

Clay Dry Density

A thin

dry density of the compacted clay. A plot of the measured dry density is presented in Figure

clay height.

64.7

65.3

64.1

65.2

66.7

Geomembrane Thickness

geomembrane

thickness per each 2 inch x 2 inch area. The resulting post

along with pre

Clay Dry Density

A thin-walled sampling tube was pushed through the center of the compacted clay as a means of evaluating the post

dry density of the compacted clay. A plot of the measured dry density is presented in Figure

clay height.

64.7

65.3

64.1

65.2

66.7

Geomembrane Thickness

geomembrane

thickness per each 2 inch x 2 inch area. The resulting post

along with pre

Clay Dry Density

walled sampling tube was pushed through the center of the compacted clay as a means of evaluating the post

dry density of the compacted clay. A plot of the measured dry density is presented in Figure

clay height.

61.4

60.8

62.3

64.3

62.9

64.2

63.1

Geomembrane Thickness

geomembrane

thickness per each 2 inch x 2 inch area. The resulting post

along with pre-

Clay Dry Density

walled sampling tube was pushed through the center of the compacted clay as a means of evaluating the post

dry density of the compacted clay. A plot of the measured dry density is presented in Figure

clay height. The densification of material in the upper portion of the clay profile is notable.

61.4

60.8

62.3

64.3

62.9

64.2

63.1

Geomembrane Thickness

geomembrane

thickness per each 2 inch x 2 inch area. The resulting post

-test measurements.

Clay Dry Density

walled sampling tube was pushed through the center of the compacted clay as a means of evaluating the post

dry density of the compacted clay. A plot of the measured dry density is presented in Figure

The densification of material in the upper portion of the clay profile is notable.

65.7

65.1

63.4

62.8

60.6

61.0

61.7

64.7

63.5

Geomembrane Thickness

geomembrane was cut into 2 inch strips and the thickness was measured via

thickness per each 2 inch x 2 inch area. The resulting post

test measurements.

Clay Dry Density

walled sampling tube was pushed through the center of the compacted clay as a means of evaluating the post

dry density of the compacted clay. A plot of the measured dry density is presented in Figure

The densification of material in the upper portion of the clay profile is notable.

65.7

65.1

63.4

62.8

60.6

61.0

61.7

64.7

63.5

Geomembrane Thickness

was cut into 2 inch strips and the thickness was measured via

thickness per each 2 inch x 2 inch area. The resulting post

test measurements.

walled sampling tube was pushed through the center of the compacted clay as a means of evaluating the post

dry density of the compacted clay. A plot of the measured dry density is presented in Figure

The densification of material in the upper portion of the clay profile is notable.

63.2

63.7

64.1

64.1

64.0

65.3

65.2

61.2

61.3

61.6

61.3

Geomembrane Thickness

was cut into 2 inch strips and the thickness was measured via

thickness per each 2 inch x 2 inch area. The resulting post

test measurements.

walled sampling tube was pushed through the center of the compacted clay as a means of evaluating the post

dry density of the compacted clay. A plot of the measured dry density is presented in Figure

The densification of material in the upper portion of the clay profile is notable.

63.2

63.7

64.1

64.1

64.0

65.3

65.2

61.2

61.3

61.6

61.3

Geomembrane Thickness

was cut into 2 inch strips and the thickness was measured via

thickness per each 2 inch x 2 inch area. The resulting post

test measurements.

Figure 4

walled sampling tube was pushed through the center of the compacted clay as a means of evaluating the post

dry density of the compacted clay. A plot of the measured dry density is presented in Figure

The densification of material in the upper portion of the clay profile is notable.

64.2

61.2

62.0

62.5

63.2

63.8

63.6

65.8

64.2

66.8

61.6

Geomembrane Thickness

was cut into 2 inch strips and the thickness was measured via

thickness per each 2 inch x 2 inch area. The resulting post

test measurements.

Figure 4

walled sampling tube was pushed through the center of the compacted clay as a means of evaluating the post

dry density of the compacted clay. A plot of the measured dry density is presented in Figure

The densification of material in the upper portion of the clay profile is notable.

64.2

61.2

62.0

62.5

63.2

63.8

63.6

65.8

64.2

66.8

61.6

was cut into 2 inch strips and the thickness was measured via

thickness per each 2 inch x 2 inch area. The resulting post

test measurements.

Figure 4

walled sampling tube was pushed through the center of the compacted clay as a means of evaluating the post

dry density of the compacted clay. A plot of the measured dry density is presented in Figure

The densification of material in the upper portion of the clay profile is notable.

63.3

62.3

62.8

63.2

64.0

62.4

61.6

63.3

64.4

65.6

65.9

was cut into 2 inch strips and the thickness was measured via

thickness per each 2 inch x 2 inch area. The resulting post

Figure 4 –

walled sampling tube was pushed through the center of the compacted clay as a means of evaluating the post

dry density of the compacted clay. A plot of the measured dry density is presented in Figure

The densification of material in the upper portion of the clay profile is notable.

63.3

62.3

62.8

63.2

64.0

62.4

61.6

63.3

64.4

65.6

65.9

was cut into 2 inch strips and the thickness was measured via

thickness per each 2 inch x 2 inch area. The resulting post

Post

walled sampling tube was pushed through the center of the compacted clay as a means of evaluating the post

dry density of the compacted clay. A plot of the measured dry density is presented in Figure

The densification of material in the upper portion of the clay profile is notable.

63.3

62.3

62.8

63.2

64.0

62.4

61.6

63.3

64.4

65.6

65.9

was cut into 2 inch strips and the thickness was measured via

thickness per each 2 inch x 2 inch area. The resulting post

Post-test Geomembrane Thickness M

walled sampling tube was pushed through the center of the compacted clay as a means of evaluating the post

dry density of the compacted clay. A plot of the measured dry density is presented in Figure

The densification of material in the upper portion of the clay profile is notable.

63.7

64.6

63.5

63.5

62.9

63.3

65.1

62.9

63.0

61.8

64.3

was cut into 2 inch strips and the thickness was measured via

thickness per each 2 inch x 2 inch area. The resulting post

test Geomembrane Thickness M

walled sampling tube was pushed through the center of the compacted clay as a means of evaluating the post

dry density of the compacted clay. A plot of the measured dry density is presented in Figure

The densification of material in the upper portion of the clay profile is notable.

63.7

64.6

63.5

63.5

62.9

63.3

65.1

62.9

63.0

61.8

64.3

was cut into 2 inch strips and the thickness was measured via

thickness per each 2 inch x 2 inch area. The resulting post

test Geomembrane Thickness M

walled sampling tube was pushed through the center of the compacted clay as a means of evaluating the post

dry density of the compacted clay. A plot of the measured dry density is presented in Figure

The densification of material in the upper portion of the clay profile is notable.

62.8

62.2

61.6

62.6

67.5

63.9

64.8

61.4

63.7

61.3

63.8

was cut into 2 inch strips and the thickness was measured via

thickness per each 2 inch x 2 inch area. The resulting post

test Geomembrane Thickness M

walled sampling tube was pushed through the center of the compacted clay as a means of evaluating the post

dry density of the compacted clay. A plot of the measured dry density is presented in Figure

The densification of material in the upper portion of the clay profile is notable.

62.8

62.2

61.6

62.6

67.5

63.9

64.8

61.4

63.7

61.3

63.8

was cut into 2 inch strips and the thickness was measured via

thickness per each 2 inch x 2 inch area. The resulting post-test

test Geomembrane Thickness M

walled sampling tube was pushed through the center of the compacted clay as a means of evaluating the post

dry density of the compacted clay. A plot of the measured dry density is presented in Figure

The densification of material in the upper portion of the clay profile is notable.

65.7

63.9

63.3

63.7

63.5

63.3

66.6

63.3

64.1

was cut into 2 inch strips and the thickness was measured via

test

test Geomembrane Thickness M

walled sampling tube was pushed through the center of the compacted clay as a means of evaluating the post

dry density of the compacted clay. A plot of the measured dry density is presented in Figure

The densification of material in the upper portion of the clay profile is notable.

65.7

63.9

63.3

63.7

63.5

63.3

66.6

63.3

64.1

was cut into 2 inch strips and the thickness was measured via

test geomembrane

test Geomembrane Thickness M

walled sampling tube was pushed through the center of the compacted clay as a means of evaluating the post

dry density of the compacted clay. A plot of the measured dry density is presented in Figure

The densification of material in the upper portion of the clay profile is notable.

63.5

64.5

65.9

65.1

64.2

61.8

63.0

was cut into 2 inch strips and the thickness was measured via

geomembrane

test Geomembrane Thickness M

walled sampling tube was pushed through the center of the compacted clay as a means of evaluating the post

dry density of the compacted clay. A plot of the measured dry density is presented in Figure

The densification of material in the upper portion of the clay profile is notable.

63.5

64.5

65.9

65.1

64.2

61.8

63.0

was cut into 2 inch strips and the thickness was measured via

geomembrane

test Geomembrane Thickness M

walled sampling tube was pushed through the center of the compacted clay as a means of evaluating the post

dry density of the compacted clay. A plot of the measured dry density is presented in Figure

The densification of material in the upper portion of the clay profile is notable.

64.7

62.5

63.2

63.5

66.2

was cut into 2 inch strips and the thickness was measured via

geomembrane

test Geomembrane Thickness M

walled sampling tube was pushed through the center of the compacted clay as a means of evaluating the post

dry density of the compacted clay. A plot of the measured dry density is presented in Figure

The densification of material in the upper portion of the clay profile is notable.

64.7

62.5

63.2

63.5

66.2

was cut into 2 inch strips and the thickness was measured via

geomembrane deformations are presented

test Geomembrane Thickness Me

walled sampling tube was pushed through the center of the compacted clay as a means of evaluating the post

dry density of the compacted clay. A plot of the measured dry density is presented in Figure

The densification of material in the upper portion of the clay profile is notable.

was cut into 2 inch strips and the thickness was measured via single point observations of the minimal

deformations are presented

easurements

walled sampling tube was pushed through the center of the compacted clay as a means of evaluating the post

dry density of the compacted clay. A plot of the measured dry density is presented in Figure

The densification of material in the upper portion of the clay profile is notable.

Min

Max

Mean

Median

Stdev

single point observations of the minimal

deformations are presented

asurements

walled sampling tube was pushed through the center of the compacted clay as a means of evaluating the post

dry density of the compacted clay. A plot of the measured dry density is presented in Figure

The densification of material in the upper portion of the clay profile is notable.

Min

Max

Mean

Median

Stdev

single point observations of the minimal

deformations are presented

asurements

walled sampling tube was pushed through the center of the compacted clay as a means of evaluating the post

dry density of the compacted clay. A plot of the measured dry density is presented in Figure

The densification of material in the upper portion of the clay profile is notable.

Mean

Median

Stdev

single point observations of the minimal

deformations are presented

asurements

walled sampling tube was pushed through the center of the compacted clay as a means of evaluating the post

dry density of the compacted clay. A plot of the measured dry density is presented in Figure

The densification of material in the upper portion of the clay profile is notable.

single point observations of the minimal

deformations are presented

walled sampling tube was pushed through the center of the compacted clay as a means of evaluating the post

dry density of the compacted clay. A plot of the measured dry density is presented in Figure 5 with respect to the post

1

2

3

4

5

6

7

8

9

10

single point observations of the minimal

deformations are presented

walled sampling tube was pushed through the center of the compacted clay as a means of evaluating the post

with respect to the post

Thickness

Pre-Test

Pre-Test

single point observations of the minimal

deformations are presented

walled sampling tube was pushed through the center of the compacted clay as a means of evaluating the post

with respect to the post

Thickness

(mils)

Pre-Test

67.6

63.3

63.5

69.5

68.6

68.2

67.8

67.3

66.4

65.6

Pre-Test

63.3

69.5

66.8

67.5

2.1

single point observations of the minimal

deformations are presented

walled sampling tube was pushed through the center of the compacted clay as a means of evaluating the post

with respect to the post

Thickness

(mils)

Pre-Test

67.6

63.3

63.5

69.5

68.6

68.2

67.8

67.3

66.4

65.6

Pre-Test

63.3

69.5

66.8

67.5

2.1

Thickness

single point observations of the minimal

deformations are presented in Fi

walled sampling tube was pushed through the center of the compacted clay as a means of evaluating the post

with respect to the post

Thickness

Pre-Test

Pre-Test

Thickness

(mils)

single point observations of the minimal

in Figure 4

walled sampling tube was pushed through the center of the compacted clay as a means of evaluating the post

with respect to the post

Thickness

(mils)

single point observations of the minimal

gure 4

walled sampling tube was pushed through the center of the compacted clay as a means of evaluating the post

with respect to the post

Post-Test

60.6

67.5

63.5

63.5

1.5

Thickness

single point observations of the minimal

gure 4

walled sampling tube was pushed through the center of the compacted clay as a means of evaluating the post-test

with respect to the post-

Post-Test

60.6

67.5

63.5

63.5

1.5

single point observations of the minimal

test

-test

Post-Test

single point observations of the minimal

test

test

                                      10 of 81



4.

Photographs

4. POST

Photographs

POST

Photographs

POST

Photographs

POST-TEST

Photographs were obtained during exhumation of the testing profile. The

TEST

were obtained during exhumation of the testing profile. The

TEST IMAGES

were obtained during exhumation of the testing profile. The

IMAGES

were obtained during exhumation of the testing profile. The

Rock

IMAGES

were obtained during exhumation of the testing profile. The

Rock: 12 in (Top)

IMAGES

were obtained during exhumation of the testing profile. The

: 12 in (Top)

were obtained during exhumation of the testing profile. The

: 12 in (Top)

0

2.5

5

7.5

10

12.5

Figure

were obtained during exhumation of the testing profile. The

: 12 in (Top)

0

2.5

5

7.5

10

12.5

100

Figure

were obtained during exhumation of the testing profile. The

: 12 in (Top)

100

115.7

Figure

were obtained during exhumation of the testing profile. The

115.7
dry density

Figure 5 –

were obtained during exhumation of the testing profile. The

115.7 pcf target
dry density

– Post

were obtained during exhumation of the testing profile. The

110

pcf target
dry density

Post-Test Dry Density Measurements

were obtained during exhumation of the testing profile. The

110

Post

pcf target
dry density

Test Dry Density Measurements

were obtained during exhumation of the testing profile. The

Post-

pcf target
dry density

Test Dry Density Measurements

were obtained during exhumation of the testing profile. The

-Test Dry Density (pcf)

pcf target

Test Dry Density Measurements

were obtained during exhumation of the testing profile. The

Test Dry Density (pcf)

Test Dry Density Measurements

were obtained during exhumation of the testing profile. The

120

Test Dry Density (pcf)

Test Dry Density Measurements

were obtained during exhumation of the testing profile. The

120

Test Dry Density (pcf)

Test Dry Density Measurements

were obtained during exhumation of the testing profile. The

Test Dry Density (pcf)

Test Dry Density Measurements

were obtained during exhumation of the testing profile. The following is a photo lot of the exhumation.

Test Dry Density (pcf)

Test Dry Density Measurements

following is a photo lot of the exhumation.

Rock

130

Test Dry Density (pcf)

Test Dry Density Measurements

following is a photo lot of the exhumation.

Rock: 12 in

130

Test Dry Density Measurements

following is a photo lot of the exhumation.

: 12 in

following is a photo lot of the exhumation.

: 12 in -

following is a photo lot of the exhumation.

Fractured Particles

following is a photo lot of the exhumation.

Fractured Particles

140

following is a photo lot of the exhumation.

Fractured Particles

140

following is a photo lot of the exhumation.

Fractured Particles

following is a photo lot of the exhumation.

Fractured Particles

following is a photo lot of the exhumation.

Fractured Particles

following is a photo lot of the exhumation.following is a photo lot of the exhumation.

                                      11 of 81



Rock

Rock

Rock

Rock: 10 in

Rock: 8 in

Rock: 6 in

: 10 in

: 8 in

: 6 in

: 10 in

: 8 in

: 6 in

RockRock: 10 in Fractured particles adjacent to sidewall: 10 in Fractured particles adjacent to sidewall: 10 in Fractured particles adjacent to sidewall: 10 in Fractured particles adjacent to sidewall: 10 in Fractured particles adjacent to sidewall: 10 in Fractured particles adjacent to sidewall

Rock

Rock

: 10 in Fractured particles adjacent to sidewall

Rock

Rock

: 10 in Fractured particles adjacent to sidewall

Rock: 6 in

Rock: 6 in

: 10 in Fractured particles adjacent to sidewall

: 6 in

: 6 in

: 10 in Fractured particles adjacent to sidewall: 10 in Fractured particles adjacent to sidewall: 10 in Fractured particles adjacent to sidewall: 10 in Fractured particles adjacent to sidewall: 10 in Fractured particles adjacent to sidewall: 10 in Fractured particles adjacent to sidewall

                                      12 of 81



Geomembrane

Rock

Rock

Geomembrane

Rock: 4 in

Rock: 1 in

Geomembrane

: 4 in

: 1 in

Geomembrane

: 4 in

: 1 in

GeomembraneGeomembrane Aluminum foil

Rock

Geotextile

Aluminum foil

Rock

Geotextile

Aluminum foil

Rock: 2 in

Geotextile

Aluminum foil

: 2 in

Geotextile

Aluminum foilAluminum foil

                                      13 of 81



Geomembrane Top

Geomembrane Top

Clay sampling

Geomembrane Top

Geomembrane Top

Clay sampling

Geomembrane Top

Geomembrane Top

Clay sampling

Geomembrane Top

Geomembrane Top

Clay sampling

Geomembrane Top

Geomembrane Top

Clay sampling

Geomembrane Top

Geomembrane Top

Geomembrane Top

Geomembrane Top

Geomembrane Bottom

Geomembrane Bottom

Clay Sampling

Geomembrane Bottom

Geomembrane Bottom

Clay Sampling

Geomembrane Bottom

Geomembrane Bottom

Clay Sampling

Geomembrane Bottom

Geomembrane Bottom

Clay Sampling

Geomembrane Bottom

Geomembrane Bottom

Clay Sampling

Geomembrane Bottom

Geomembrane Bottom

Clay Sampling

Geomembrane Bottom

Geomembrane Bottom

Geomembrane Bottom

Geomembrane Bottom

                                      14 of 81



Aluminum foil Top

Aluminum foil Top

Aluminum foil Top

Aluminum foil Top

Aluminum foil

Aluminum foil Top

Aluminum foil Top

Aluminum foil

Aluminum foil Top

Aluminum foil Top

Aluminum foil

Aluminum foil Top

Aluminum foil Top

Aluminum foil

Aluminum foil Top

Aluminum foil Top

Aluminum foil

Aluminum foil Top

Aluminum foil Top

Aluminum foil Bottom

Aluminum foil Bottom

Aluminum foil Bottom

Aluminum foil Bottom

Aluminum foil

Aluminum foil Bottom

Aluminum foil Bottom

Aluminum foil

Aluminum foil Bottom

Aluminum foil Bottom

Aluminum foil

Aluminum foil Bottom

Aluminum foil Bottom

Aluminum foil

Aluminum foil Bottom

Aluminum foil Bottom

Aluminum foil

Aluminum foil Bottom

Aluminum foil Bottom

Aluminum foil

Aluminum foil Bottom

Aluminum foil Bottom

                                      15 of 81



5.

A hydrostatic

geotextile,

psi for a maximum

geomembrane

identified

5. CONCLUDING

A hydrostatic

geotextile,

psi for a maximum

geomembrane

identified

CONCLUDING

A hydrostatic

geotextile,

psi for a maximum

geomembrane

identified

Geomembrane

CONCLUDING

A hydrostatic

geotextile, geomembrane

psi for a maximum

geomembrane

identified during

Geomembrane

CONCLUDING

A hydrostatic

geomembrane

psi for a maximum

geomembrane

during

Geomembrane

Geotextile Padding (Device)

CONCLUDING

puncture

geomembrane

psi for a maximum

geomembrane deformation,

during post

Geomembrane

Geotextile Padding (Device)

CONCLUDING

puncture

geomembrane

psi for a maximum duration of 10 days.

deformation,

post-

Geomembrane

Geotextile Padding (Device)

CONCLUDING REMARKS

puncture

geomembrane

duration of 10 days.

deformation,

-test

Geomembrane – 2 inch Square Deliniation

Geotextile Padding (Device)

REMARKS

test was performed on a profile consisting of

geomembrane and clay. The soils, clay and

duration of 10 days.

deformation,

test geomembrane inspection

2 inch Square Deliniation

Geotextile Padding (Device)

REMARKS

test was performed on a profile consisting of

and clay. The soils, clay and

duration of 10 days.

deformation, geomembrane

geomembrane inspection

2 inch Square Deliniation

Geotextile Padding (Device)

REMARKS

test was performed on a profile consisting of

and clay. The soils, clay and

duration of 10 days.

geomembrane

geomembrane inspection

2 inch Square Deliniation

Geotextile Padding (Device)

REMARKS

test was performed on a profile consisting of

and clay. The soils, clay and

duration of 10 days.

geomembrane

geomembrane inspection

2 inch Square Deliniation

Geotextile Padding (Device)

test was performed on a profile consisting of

and clay. The soils, clay and

duration of 10 days. Photographs were obtained during exhumation and post

geomembrane

geomembrane inspection

2 inch Square Deliniation

Geotextile Padding (Device)

test was performed on a profile consisting of

and clay. The soils, clay and

Photographs were obtained during exhumation and post

geomembrane

geomembrane inspection

2 inch Square Deliniation

Geotextile Padding (Device)

test was performed on a profile consisting of

and clay. The soils, clay and

Photographs were obtained during exhumation and post

thickness, and soil density were

geomembrane inspection

2 inch Square Deliniation

test was performed on a profile consisting of

and clay. The soils, clay and

Photographs were obtained during exhumation and post

thickness, and soil density were

geomembrane inspection

2 inch Square Deliniation

test was performed on a profile consisting of

and clay. The soils, clay and

Photographs were obtained during exhumation and post

thickness, and soil density were

geomembrane inspection.

test was performed on a profile consisting of

and clay. The soils, clay and rock

Photographs were obtained during exhumation and post

thickness, and soil density were

test was performed on a profile consisting of

rock

Photographs were obtained during exhumation and post

thickness, and soil density were

test was performed on a profile consisting of

rock, were site

Photographs were obtained during exhumation and post

thickness, and soil density were

test was performed on a profile consisting of

, were site

Photographs were obtained during exhumation and post

thickness, and soil density were

test was performed on a profile consisting of

, were site

Photographs were obtained during exhumation and post

thickness, and soil density were

test was performed on a profile consisting of

, were site-specific. The profile was subjected to

Photographs were obtained during exhumation and post

thickness, and soil density were

Stress Application Membrane (Device)

test was performed on a profile consisting of leachate collection rock

specific. The profile was subjected to

Photographs were obtained during exhumation and post

thickness, and soil density were

Styrofoam padding (Device)

Stress Application Membrane (Device)

leachate collection rock

specific. The profile was subjected to

Photographs were obtained during exhumation and post

thickness, and soil density were performed

Styrofoam padding (Device)

Stress Application Membrane (Device)

leachate collection rock

specific. The profile was subjected to

Photographs were obtained during exhumation and post

performed

Styrofoam padding (Device)

Stress Application Membrane (Device)

leachate collection rock

specific. The profile was subjected to

Photographs were obtained during exhumation and post

performed

Styrofoam padding (Device)

Stress Application Membrane (Device)

leachate collection rock

specific. The profile was subjected to

Photographs were obtained during exhumation and post

performed. No

Styrofoam padding (Device)

Stress Application Membrane (Device)

leachate collection rock

specific. The profile was subjected to

Photographs were obtained during exhumation and post

. No geomembrane

Styrofoam padding (Device)

Stress Application Membrane (Device)

leachate collection rock

specific. The profile was subjected to

Photographs were obtained during exhumation and post

geomembrane

Styrofoam padding (Device)

Stress Application Membrane (Device)

leachate collection rock

specific. The profile was subjected to

Photographs were obtained during exhumation and post-test

geomembrane

Styrofoam padding (Device)

Stress Application Membrane (Device)

leachate collection rock,

specific. The profile was subjected to

test measurements

geomembrane

Styrofoam padding (Device)

Stress Application Membrane (Device)

, nonwoven cushion

specific. The profile was subjected to

measurements

geomembrane

Styrofoam padding (Device)

Stress Application Membrane (Device)

nonwoven cushion

specific. The profile was subjected to

measurements

geomembrane punctures were

Stress Application Membrane (Device)

nonwoven cushion

specific. The profile was subjected to a load of 130

measurements

punctures were

Stress Application Membrane (Device)

nonwoven cushion

a load of 130

measurements

punctures were

nonwoven cushion

a load of 130

measurements of the

punctures were

nonwoven cushion

a load of 130

of the

punctures were

nonwoven cushion

a load of 130

of the

punctures were

                                      16 of 81



Attachments

A.1 Clay and Aggregate Characteristics
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Client: TRI Log #:

Project:

Sample ID:

Rammer Type -

Optimum Water Content

Compaction Effort

Quality Review / Date

7/17/2019

Maximum Dry Density

-

pcf

Oversize Particle / "Rock" Correction (ASTM D4718)

Jeffrey A. Kuhn, Ph.D, P.E.,

Maximum Dry Density pcf - -

Optimum Water Content %

%

Automatic

11.4

Laboratory Compaction Characteristics of Soil Using Modified Effort (ASTM D1557)

Advances Disposal Services 32368.2

Orchard Hills Landfill

- -

128.6

Modified

A

Oversized Particles % - -

-

Method

Clay

105

110

115

120

125

130

135

0 5 10 15 20 25

Dry Density

(pcf)

Moisture Content (%)

2.80

2.75

2.70

Optimum

Specific Gravity Values for
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Client: TRI Log #:

Project:

Sample ID:

Angular

Subangular

Subrounded

Rounded

*110 C oven-dried material retained on a No. 4 Sieve

- -

- -

- -

1/2 in.

3/8 in.

38.1

25.4

3/4 in.

- -

- -

- -

- -

- -

0.9

0.1

0.1

7/17/2019

- -

- -

- -

0.002

- -

- -

Log-Linear Interpolation

Particle

Size Percent

Passing
mm

0.005

0.1

0.1

0.1

0.1

0.1

0.1

No. 4

No. 10

No. 20

0.074 Jeffrey A. Kuhn, Ph.D., P.E.,

- mm

Sieve Designation Percent
Passing

mm

Mechanical Sieve

Particle

Size

- -

Percent
Passing

Hydrometer Analysis

3 in.

(ASTM D4318, Method A : Multipoint, Air Dried)

Atterberg Limits

100.0

94.3

90.5

76.2

50.8

1.47 1.01

25.7

0.1

9.51

4.76

2.00

0.841

0.420

0.250

0.149

- -

- -

- -

- -- -

USCS Classification (ASTM D2487)

Poorly-graded gravel (GP)

Particle Size, Atterberg Limit, and USCS Analyses for Soils

Advanced Disposal Services 34773.2

Orchard Hills Landfill

DL-1

19.0

12.7

2 in.

1.5 in.

1 in.

(ASTM D422)(ASTM D422)

Liquid Limit

Plastic Limit

Plastic Index

10

21.01

(NL = No Liquid Limit, NP = No Plastic Limit)

30 50 60

DX (mm), Log-Linear Interpolation

25.68 29.10

Moisture Content (%) (ASTM D2216)

0.2

30.98

Cu Cc

Angularity (Percent by Mass*) (ASTM D2488)

15.9

31.1

46.2

6.7

Analysis & Quality Review/Date
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No. 60

No. 100

No. 200
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Client: TRI Log #:

Project:

Sample ID:

Particle Size, Atterberg Limit, and USCS Analyses for Soils

Advanced Disposal Services 34773.2

Orchard Hills Landfill

DL-1

Image 1 of 5 (> No.4 Sieve)

Sub-Specimen for Angularity Evaluation
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Client: TRI Log #:

Project:

Sample ID:

Particle Size, Atterberg Limit, and USCS Analyses for Soils

Advanced Disposal Services 34773.2

Orchard Hills Landfill

DL-1

Image 2 of 5 (> No.4 Sieve)

Angular
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Client: TRI Log #:

Project:

Sample ID:

Particle Size, Atterberg Limit, and USCS Analyses for Soils

Advanced Disposal Services 34773.2

Orchard Hills Landfill

DL-1

Image 3 of 5 (> No.4 Sieve)

Subangular
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Client: TRI Log #:

Project:

Sample ID:

Particle Size, Atterberg Limit, and USCS Analyses for Soils

Advanced Disposal Services 34773.2

Orchard Hills Landfill

DL-1

Image 4 of 5 (> No.4 Sieve)

Subrounded
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Client: TRI Log #:

Project:

Sample ID:

Particle Size, Atterberg Limit, and USCS Analyses for Soils

Advanced Disposal Services 34773.2

Orchard Hills Landfill

DL-1

Image 5 of 5 (> No.4 Sieve)

Rounded
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Appendix B

Large-Scale Puncture Resistance Testing
ASTM D5514, Modified using Large-Scale Test Cell
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26 February 2019

Timothy D. Curry
Advanced Disposal
232 Vance Road, Suite 208
Valley Park, Missouri 63088
Phone: 636 529 1974
tim.curry@advanceddisposal.com

RE: Large-Scale Puncture Resistance Testing

Dear Mr. Curry,

Large-scale puncture resistance testing was performed in modified accordance with ASTM

D5514 by using a large out-door test box able to accommodate a more site-specific quantity

of test materials.

TRI employed a large scale reinforced concrete test box with inside dimensions of 10 feet

square by 8 feet tall. The box was used to construct and contain a model of the leachate

collection trench used at Orchard Hills landfill.

Figure 1: TRI Accelerated-Loading Test Box
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The trench was constructed of pipe, geomembrane, clay and rock materials acquired directly

from Orchard Hills landfill via product rolls and container bulk bags. The cushion geotextile

was acquired from Skaps, the manufacturing facility which supplies geotextiles for the

Orchard Hills Landfill.

Figure 2 presents the construction plan followed. Importantly, plate load cells were used to

monitor and verify the applied surcharge load. In addition, settlement plate gauges were

used to monitor the consolidation of the constructed clay liner after loading.

Figure 2: Cross Section of Test Profile

The test plan included the monitoring of the clay liner with plate consolidation meters for

primary consolidation with a goal of determining when the test profile would approach an

equilibrium thickness. That is, no other primary consolidation would take place as all non-

clay materials would have already experienced ductile compressive deformation by the time

the clay had consolidated.
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The clay was tested for consolidation rate in accordance with ASTM D2435 (Standard Test

Methods for One-Dimensional Consolidation Properties of Soils Using Incremental Loading)

consolidation tests on a saturated clay. This test results are included as an attachment to

this report. Table 1 outlines predicted consolidation times.

Table 1: Time-Dependent Clay Consolidation Based on ASTM D2435 Testing

Based on a 30 inch clay liner thickness layer and laboratory testing, the clay sample was

anticipated to require approximately 40-60 days to reach primary consolidation. The field test

exposure plan called for real-time monitoring of the clay liner to determine the end-of-

primary-consolidation. This would then initiate a post-consolidation waiting period of 30 days

before consideration of load removal and subsequent geomembrane evaluation would begin.
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Figure 3: Test Plan (Top View)

The exposure plan for the geomembrane and cushion geotextile materials is presented in

Figure 3. In addition, a 10 mil low-modulus aluminum alloy plate was included to record the

localized geomembrane out-of-plane deformation under load. The geomembrane was also

marked for any features that looked non-homogenous (gels, creases, scrapes). These same

locations would be inspected carefully post-exposure.

Upon completion of the installation of all layers of the test profile, test materials and

instrumentation, 1/6 of the total planned load was applied per 24 hour time period until a total

surcharge load of 130 psi was achieved. Accordingly, the entire 130 psi compressive load

was applied over 6 days. Continual monitoring of the clay liner was performed. Attachments

to this report include photos of the construction of the test cell and post exposure inspection

of the geomembrane.
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TEST RESULTS:

Interpretation of the consolidation plate data was performed by TRI and APTIM

Environmental & Infrstructure, LLC engineers to determine the conclusion of primary

consolidation and initiation of a steady-state consolidation state. Figure 3 shows the

consolidation plot of the compacted clay liner at the bottom of the Orchard Hills test box.

Figure 4: Consolidation of Orchard Hills Compacted Clay Liner

The first of six compressive loading blocks was loaded on July 23, 2018. The designed 130

psi surcharge load was achieved on July 30, 2018. This was maintained until December 3,

2018 at which time surcharge load was removed. The double lever loading system and

overburden materials were then removed early December 4, 2018 leaving only the cushion

geotextile, pipe and 1 inch of the leachate collection aggregate.

At 10:00 am on December 4, 2018, representatives of the client’s project team arrived to

witness the geomembrane exhumation and geomembrane inspection. After removal of

remaining aggregate and cushion geotextile, the geomembrane test panels were removed

from the test box and laid to rest on the surrounding ground. Clean cotton cloths were used

to wipe the geomembranes and remove the wet clay residuals concealing surface features.
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After cleaning, the geomembranes were visually inspected by the project team with the

following observations:

i) The geomembrane did not show visible puncture.

ii) Both the geomemrbrane panels showed out-of-plane deformation.

iii) The very small defects (scrapes, scratches) noted on the as-installed geomembrane

test panels did not demonstrate any unique features post exposure, that is, they did

not correspond to increased out-of-plane deformation nor did they look thinner than

adjacent locations.

Because not all punctures caused by aggregate are readily detected with the naked eye,

after visual examination, TRI also performed a leak location test in accordance with ASTM

D7953, Standard Practice for Electrical Leak Location on Exposed Geomembranes Using

the Arc Testing Method. The principle of this electrical leak location method is to introduce a

high voltage between a leak detection test probe and the conductive medium underneath the

geomembrane, in this case, the moist ground. The geomembrane surface area is then swept

with a test probe to locate points where the current completes the circuit through a leak. A

visible electrical arc is formed when the current completes the circuit and the current flow is

also converted into an alarm (audible, visual or other), which confirms leak detection and

location. A test hole was made to confirm operating conditions, and the test confirmed that

no ruptures, tears, pinholes or punctures resulted from exposure.

Finally, the three aluminum alloy plates that served to lock-in and preserve out-of-plane

deformation under load, some of which would have been otherwise lost upon removal of

loading, were scanned and mapped. This approach allows measurement of strain across a

section of surface area of the geomembrane and provides a very accurate assessment of the

maximum out-of-plane strain developed.

When the aluminum plate is mapped with a scanner, all points are assigned an x, y and z

component based on their location (x and y) and their height (z). Because the monitoring

sheet is initially flat prior to analysis, ie, z=0, the difference in height at each point (∆z) can be 

calculated post-analysis using the deformed height. To calculate the strain between any two

points, the initial distance between them and the deformed distance between them is
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determined. To calculate the initial distance, the distances between the central cell and each

neighboring cell are determined as depicted below.

Figure 5: Determination of Out-of-Plane Strain

The distance between the red and green points is 1; however the distance between the red and blue

points along a diagonal is √2.  For every given location (except edges), a point will have 4 linear 

neighbors (green) and 4 diagonal neighbors (blue). To calculate the deformed distance between any

two points, the ∆z value of each point is determined using a laser measuring device. 

To calculate the strain as a percentage of the original length;

However, since the laser only calculates the ∆z value and not the absolute length between any two 

points this is converted as follows;
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This is repeated for all 8 neighboring points. The connecting neighbor that has the highest strain

value is recorded as the maximum value of strain for that cell while the other 7 points of information

are discarded.

For this evaluation, a range of strain envelopes were assessed in 0.25% increments from 0.0% to

22.5%. The results presented represent the % strain that has occurred over the sample within the

limits of the testing duration. The relative performance of the geotextile protection layer in conjunction

with the leachate collection aggregate stone profile and deformation variances is provided below.

Figure 6: Smooth Geomembrane out-of-plane strain measurements
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0.3mm Aluminium sheet Strain Distribution

Sheet 1: beneath the cushion GT/smooth geomembrane

Figure 7: 3-dimensional mapping of out-of-plane strain measurements

Though the geomembrane test panels experienced out-of-plane strain, visual inspection did

not indicate an associated high degree of, or significant, geomembrane thinning, even at the

locations having the largest out-of-plane strain. The predicted geomembrane thinning, or

thickness reduction over its service life, is covered under a separate report.
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Attachments

B.1 One-Dimensional Consolidation Test Results
ASTM D2435, Method B

and

B.2 Photos of Test Cell Construction
Photos of Geomembrane Exumation
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May 24, 2018

Tim Curry

Advanced Disposal Services, Inc. – Orchard Hills Landfill

8290 Highway 251

David Junction IL 61020

United States of America

Tim.curry@advanceddisposal.com

CC: Mark Sieracke <msieracke@wcgrp.com>

Jay Warzinski <jay.warzinski@advanceddisposal.com>

Chris Peters <Chris.Peters@Cornerstoneeg.com>

Subject: Laboratory Evaluation of the Clay Time Rate of Settlement

Project: Orchard Hills Landfill

Log #: 32368

Dear Mr. Curry,

TRI is pleased to submit the results of a laboratory evaluation of the time rate of settlement of the clay soil in support of field-scale

puncture resistance testing for Orchard Hills Landfill. This report documents the laboratory testing conducted by TRI Environmental

(TRI) and provides the expected time rate of settlement, magnitude of settlement, and proposed duration of the field test based on the

results from laboratory testing and a baseline analysis with regards to the anticipated time-rate of settlement of the subject clay layer,

Based on the results of laboratory testing and a time rate of consolidation calculations for single sided drainage, TRI recommends a

total compacted clay liner thickness of 2.5 feet in order that approximately ninety percent of settlement is achieved in a period of 60-88

days. A series of settlement plates will be utilized in the field installation in order to evaluate the time rate of settlement in the field.

We appreciate the opportunity to work with you on this project and look forward to providing additional services in the future. Please

contact us if you have any questions, comments, or requests.

Sincerely,

Jeffrey A. Kuhn, Ph.D., P.E.
Director of the Geotechnical Laboratory

Sam Allen
Vice President
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from laboratory testing but rather from a reference source. In order that the time rate of settlement

evaluated, TRI initiated one

procedure utilized and the measured consolidation properties are presented in this report. These properties are compared

to those utilized by STS in their 2003 application and recommendations are made with respect to the duration of field

scale compressio

Samples

standard disposal of samples occurs thirty day following final reporting.

minimum, the field

laboratory testing might be performed upon request.

Material

A 2.5 inch diameter consolidation cell was used in combination with a stepper

perform one

the soil was air dried and passed through a No. 8 sieve to eliminate any over sized particles. The soil was

conditioned, allowed to equilibrate, and then adjusted according to the target gravimetric moisture content based on an

oven dried m

maximum dry density and 3.5 percent wet of the optimum water content as determined by ASTM D1557 modified Proctor

testing

12/5/2017.

Consolidation Testing

Following remolding, the specimen was tested in accordance with ASTM D2435 test method B

increments between loads

Following placement of a seating load, the specimen was inundated and the height of the specimen was fixed. A swell
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Client: Advanced Disposal Services TRI Log No.: 32368.2

Project: Orchard Hills Landfill Test Method: ASTM D 2435, Method B

Specimen: Clay

s'v e Strain, e

14.8 (psf) (-) (%) Log Time Root Time

13.2 Initial 0.448 0.0 - -

2.495 250 0.413 2.4 - -

0.998 500 0.405 2.9 - -

0.928 1,000 0.392 3.8 - 68

0.069 2,000 0.380 4.7 - 40

114.2 4,000 0.368 5.5 - 36

125.1 8,000 0.353 6.5 - 18

0.448 16,000 0.336 7.7 - 26

0.322 8,000 0.337 7.7 - -

87.4 4,000 0.340 7.5 - -

≈8600 8,000 0.338 7.6 - 13

<100 16,000 0.334 7.9 - 31

0.079 32,000 0.315 9.2 15 24

0.010 64,000 0.291 10.8 - 29

16,000 0.294 10.6 - -
4,000 0.305 9.9 - -

5/24/2018

Initial Void Ratio, eo

Final Void Ratio, ef

Jeffrey A. Kuhn, Ph.D., P.E.,

Compression Index, Cc

Recompression Index, Cr

Note: The soil was air dried and passed through a No. 8 sieve to eliminate any over sized particles. The

soil was moisture conditioned, allowed to equilibrate, and then adjusted according to the target

gravimetric moisture content based on an oven dried moisture content. The specimen was then

remolded into a known volume to achieve the target density. A specific gravity of 2.75 was assumed

for weight-volume calculations. Calculations include machine deflections measured at each loading

step. The preconsolidation pressure was determined using the Casagrande construction technique.

Quality Review/Date

One-Dimensional Consolidation Properties of Soil

Soil Specimen Properties

Initial Specimen Water Content (%)

Specimen Diameter (in)

Final Differential Height (in)

Initial Specimen Height (in)

Final Specimen Height (in)

Initial Degree of Saturation (%)

Preconsolidation Pressure (psf)

Swell Pressure (psf), Maximum Measured

Final Dry Unit Weight, gf lbf/ft
3

Final Specimen Water Content (%)

Initial Dry Unit Weight, go lbf/ft
3
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Client: Advanced Disposal Services TRI Log No.: 32368.2

Project: Orchard Hills Landfill Test Method: ASTM D 2435, Method B

Specimen: Clay

One-Dimensional Consolidation Properties of Soil
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Client: Advanced Disposal Services TRI Log No.: 32368.2

Project: Orchard Hills Landfill Test Method: ASTM D 2435, Method B

Specimen: Clay

One-Dimensional Consolidation Properties of Soil

0

20

40

60

80

100

0.1 1 10 100 1000

P
re

ss
ur

e
(p

sf
)

Time (minutes)

Stage 1: Swell Pressure Measurement

0

20

40

60

80

100

0 10 20 30 40

P
re

ss
ur

e
(p

sf
)

Root Time (square root of minutes)

Stage 1: Swell Pressure Measurement

0.0000

0.0020

0.0040

0.0060

0.0080

0.0100

0.1 1 10 100 1000 10000

D
ef

or
m

at
io

n
(i

n)

Time (minutes)

Stage 2: 250 psf
0.0000

0.0020

0.0040

0.0060

0.0080

0.0100

0 10 20 30 40

D
ef

or
m

at
io

n
(i

n)

Root Time (square root of minutes)

Stage 2: 250 psf

-0.0020

0.0000

0.0020

0.0040

0.0060

0.0080

0.0100

0.1 1 10 100 1000

D
ef

or
m

at
io

n
(i

n)

Time (minutes)

Stage 3: 500 psf
-0.0020

0.0000

0.0020

0.0040

0.0060

0.0080

0.0100

0 10 20 30 40

D
ef

or
m

at
io

n
(i

n)

Root Time (square root of minutes)

Stage 3: 500 psf

                                      54 of 81



Client: Advanced Disposal Services TRI Log No.: 32368.2

Project: Orchard Hills Landfill Test Method: ASTM D 2435, Method B

Specimen: Clay

One-Dimensional Consolidation Properties of Soil
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Client: Advanced Disposal Services TRI Log No.: 32368.2

Project: Orchard Hills Landfill Test Method: ASTM D 2435, Method B

Specimen: Clay

One-Dimensional Consolidation Properties of Soil
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Client: Advanced Disposal Services TRI Log No.: 32368.2

Project: Orchard Hills Landfill Test Method: ASTM D 2435, Method B

Specimen: Clay

One-Dimensional Consolidation Properties of Soil
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Client: Advanced Disposal Services TRI Log No.: 32368.2

Project: Orchard Hills Landfill Test Method: ASTM D 2435, Method B

Specimen: Clay

One-Dimensional Consolidation Properties of Soil
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Client: Advanced Disposal Services TRI Log No.: 32368.2

Project: Orchard Hills Landfill Test Method: ASTM D 2435, Method B

Specimen: Clay

One-Dimensional Consolidation Properties of Soil
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Representative Cell Construction
Pictures

Compaction of clay liner
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Compaction of clay liner

Installation of plate load cells
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Coring of clay liner for compaction verification
(white PVC pipe is sleeve for consolidation meter(s))

Coring of clay liner for compaction verification
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Placement of geomembrane panels

Placement of 12 ounce per square yard nonwoven cushion geotextile
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Placement of pipe and leachate collection stone

Placement of granular drainage layer
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Placement of granular drainage layer

Placement of 6 ounce per square yard filter fabric
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Placement of welded wire fabric

Placement of foundation loading beams and supports
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Completed test box prior to loading

Completed test box fully loaded
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Representative Geomembrane
Exhuming / Inspection Pictures

Removal of leachate collection rock
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Removal of nonwoven cushion geotextile

Exposed geomembrane panels
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Exposed geomembrane panels

Cleaning the exhumed smooth and textured geomembrane panels
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Exhumed geomembrane panels

Electrical (arc) leak location testing of exhumed geomembrane panels
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Electrical (arc) leak location testing of exhumed geomembrane panels

Electrical (arc) leak location testing of exhumed geomembrane panels
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Appendix C

Accelerated Bench-Scale Puncture Resistance and
Geomembrane Compressive Creep Testing

ASTM D7361, Modified (using site-specific sample profile)
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26 February 2019

Timothy D. Curry
Advanced Disposal
232 Vance Road, Suite 208
Valley Park, Missouri 63088
Phone: 636 529 1974
tim.curry@advanceddisposal.com

RE: Geomembrane Protection Study: Accelerated “Bench Scale” Puncture Resistance
Testing

Dear Mr. Curry,

Thank you for consulting TRI Environmental, Inc. (TRI) for your geosynthetics testing and

research needs. TRI is pleased to submit this final report for laboratory testing. This report

details accelerated testing to determine the affect of long-term loading of a geomembrane

lined leachate collection trench system. Specifically, the impact on the puncture resistance

of the HDPE geomembrane barrier in the system was of interest.

All testing was intended to evaluate the geomembrane puncture resistance based on site

specific materials from Orchard Hills landfill (detailed in TRI report 32368) which is owned

and operated by Advanced Disposal. Please find below details of the tests and analysis

carried out.

Accelerated “Bench Scale” Puncture Resistance Testing

In order to determine the time-dependent loss of geomembrane thickness and potential for

puncture of the geomembrane in the Orchard Hills leachate collection trench, a series of

compression creep tests were performed using ASTM D 7361, Standard Test Method for

Accelerated Compressive Creep of Geosynthetic Materials Based on Time-Temperature

Superposition Using the Stepped Isothermal Method. In simple terms, the stepped isotherm

method (SIM) test, developed by TRI and standardized through ASTM International, is a way

to quickly perform what would otherwise be an exhaustive, very long test effort by using a

much faster methodology of accelerated testing. The test involved taking a single test
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specimen, or in this case, a test profile, and loading it at a starting or initial temperature while

monitoring it for thickness change. At some test duration, the load is kept constant but the

temperature is changed to affect a new test environment. This creates a new rate of

thickness change, or creep response, which in turn is measured and recorded. This same

procedure is followed for several more temperature steps, each generating a unique

compression creep response specific to the new test temperature.

The resulting complete thickness vs time data is collected and then shifted based on time-

temperature-superposition (TTS) theory. This involves first re-plotting the strain (or

thickness) vs time data for each temperature step in log time. The strain data is then shifted

in log time until the creep rate observed at the very end of any individual temperature step

matches the creep rate at the next, adjacent temperature step. This slope matching exercise

results in a single master curve that can be expressed at a single reference temperature, in

this case, 20°C. Instead of performing numerous creep tests, each at a single temperature

for subsequent TTS shifting, a SIM test serves to visit a portion of each creep curve using a

single specimen. This testing technology is now used throughout the geosynthetic

reinforcement and geosynthetic drainage industries,.

The SIM test performed for this project was modified using a test box to hold representative

site materials to be included with the geomembrane in the evaluation. Specifically the

leachate collection rock was used in the test to present the puncture challenge to the

geomembrane/cushion geotextile composite test specimen. A smooth geomembrane

material was used to represent the most conservative, puncture challenged, case.

The first effort in this test was to establish the relationship between temperature steps and

shifted time to determine what acceleration could be achieved at each elevated temperature

step. For this effort a geomembrane was tested between two steel loading platens to

determine the temperature response profile of the geomembrane and to determine the

highest test temperature subsequent tests could accommodate.

Next, a compressive SIM test was performed on a profile consisting of a loading

platen/neoprene (to represent clay)/HDPE geomembrane/nonwoven geotextile/ /drainage
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rock/platen). The test was performed to include five temperature steps equating to, in shifted

time, 2,958,012 hours (337 years). After each SIM test, geomembrane thickness (5

readings) was measured to determine the maximum deformation resulting from the test.

Additional SIM tests then conducted but were terminated after 2, 3 and 4 temperature steps

which equated to shifted times of 37, 489 and 7499 hours (0.004, 0.06 and 0.86 years). Five

geomembrane thickness measurements were recorded each time at the minimum thickness

location taken at the end of each test. In this way a plot of minimum thickness vs time was

developed and a loss of thickness per unit time could be articulated. All thickness

measurements secured post testing were performed immediately upon test disassembly or

within approximately 45 seconds of load removal.

Test Results:

The smooth HDPE geomembrane material was used in the testing as this presented the

most conservative case (most susceptible to out-of-plane strain and perhaps time-dependent

thinning to rupture. SIM testing was performed under a compressive load of 130 psi. As

referenced earlier the first effort was to establish the relationship between temperature steps

and shifted time. The results of this test are presented in Figure 1.

Figure 1: Compressive creep curve of geomembrane thickness
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This plot shows a time-temperature shifted data plot of thickness vs log time. It also shows

that a reference temperature of 20° C was used and that five temperature steps were

employed during testing after test initiation at 20°C. The slight “increase” in thickness

between Log 0 and Log 6 hours is believed to be related to test system expansion during

testing. The time “reach” of this test via TTS shifting of the five temperature steps was over

300 years. As the test was performed between two heated platens no out-of-plane

deformation was observed in the geomembrane during post-test inspection. The next SIM

test was performed on an inverted representative profile of the leachate collection trench

materials. The geomembrane, leachate collection gravel and nonwoven cushion geotextile

materials were all site specific. The clay was represented by a closed cell soft neoprene

pad.
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Leachate collection aggregate in SIM

test box

Cushion GT over aggregate

Neoprene Pad to simulate clay Full test set-up with materials inside box

Figure 2: SIM test set-up with site materials and synthetic clay (neoprene pad)
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Cushion GT after SIM test Geomembrane after SIM test

Figure 3: Post test geotextile and geomembrane

The geomembrane again demonstrated out-of-plane strain, however, the thickness of the

geomembrane, after losing some thickness upon loading, reached steady state. Specific test

results are as follows.
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Figure 4: Geomembrane thickness reduction vs log time for site-profile SIM tests.

The thicknesses recorded were measured at the locations of highest out-of-plane

deformation. Note that the first data point in the figure 4 graph at log time -3 along the x-axis

represents initial pre-test geomembrane thickness. The last 4 data points are minimum

thickness measurements recorded during post test inspection of the geomembrane as

described above.

Conclusion

The SIM tests performed indicate the geomembrane thickness at the location of maximum

deformation lost a total of 0.092 inches of thickness over 2,958,012 hours (106.471 = 337

years) shifted time, or 2.73 E-4 inches per year under 130 psi loading in the test profile.
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TRI is pleased to be of service to ADS Waste and trusts the reporting herein is useful for liner

system evaluations. Please contact me if you have any questions of if I may provide any

additional information.

Sincerely,

Sam Allen

Vice President
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ìeotextiles Chap. 2

:xtile

(XX

rce pressure is

dependent of particle
othetical assumptions
i and the strain value
robilized is related to

(2.2e)

Sec. 2,5 Designing for Separation

b - width of stone void, and

y - deformation into stone void.

Example 2.9

Given a truck with 700 kPa tire inflation pressure on a stone base course consisting of
50 mm maximum-sized stone with a geotextile beneath it, calculate (a) the required grab

tensile stress on the geotextile, and (b) the factor of safety for a geotextile whose maximum
grab strength is 500 N with cumulative reduction factors of 2.5. Use a value of /(e ) : 0.52.

Solution: (a) Using an empirical relationship thar do : 0.33 dnand the value of /(e) : 0.52,

the required grab tensile strength is as follows:

T,"qd : p'(d,)2(0.52)
: p'(0.33 d)2(0.s2)

0.057 p'df,

: 0.0s7(700) (1000) (0.0s0)2

4"qa : 100 N

(b) The factor of safety on a 500 N maximum grab tensile geotextile with reduction
factors of 2.5, is as follows:

4tto*-ò:-
4"qa

50012.5

100

FS : 2.0, which is acceptable.

2.5.4 Puncture Res¡stance

The geotextile must always survive the installation process. This is not just related to
the roadway separation function; indeed, fabric survivability is critical in all types of
applications;without it the best of designs are futile (recall Figure 2.20).In this regard,
sharp stones, tree stumps, roots, miscellaneous debris, and other items, either on the
ground surface beneath the geotextile or placed above it, could puncture through the
geotextile during backfllling and when traffic loads are imposed. The design method
suggested for this situation is shown schematically in Figure 2.32.For these conditions,
the vertical force exerted on the geotextile (which is gradually tightening around the

Protruding object) is as follows:

4eqa : p'dïsóz& Q.3o)

where

4.eqa = required vertical puncturing force to be resisted,

dn = âverâge diameter of the puncturing aggregate or sharp object,
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Desig nin g with Geotextiles Chap. 2

p'

Sec. 2.5

Soluti,
0.55,0

Assun

2.5.5 lmp¿

As with thr
pact is as n
stances of
most obvio
constructio
geotextiles.

The p
weight and
posed geotr

To de'
2.60, varyir'
Using this c

as follows:

where

E

il:-ffå]f, 
Visuatizarion of a stone puncturing a georexrite as p¡essure is applied

= pressure exerred 
il]!e eeStexr'e (approximatery 100% oftire inflationpressure at the ground surface ro, ûrin covering ,ilL;;rr*;,..= protrusion factor of the puncturing object 1r""LUt" ZJ,i;,,= scare factor to adiust the ASTM oqsázpuncture test value that uses a

Lirîî¿Ïïå"r puncture probe to the actual pur,.tu'i'g-oä¡ecr (see

's3 = shape factor to adjust the ASTM 
?4g3:flat puncture probe to the actu_al shape of the puncturing object 1s"" fuUË ;.ß;.."'

Example 2.10

what is the facto¡ of safety against puncture of a geotextile f¡om a subrounded 25 mm di-ameter stone on the ground surtacå .o¡Jlir"o ulia toaoeã *'tï,,, tire inflation pres_sure of 550 kpa travering on t'" ru.iu"åä,11 9ry.o*r"?ïr;;;;;xr'e has an ulrimarepuncture strength of 300 N according to ÁSfV D4g33

p'

.tl
,s2

TABLE 2.13 RECOMMENDED. VALUES FOR FACÏORS USEDIN PUNCTUBE ANALYSIS (DIMENSIONLÈ;S;'"' "
Puncturing Object

s3,S2s1

Angular and relatively Iarge
Angular and relatively smãll
Subrounded and relaiively large
Subrounded and relatively small
Rounded and relatively large

0.9
0.6
0.7

0.4
0.5

0.2

0.8 0.9
0.6 0.7
0.6 0.6
0.4 0.5
0.4 0.4
0.2 0.3

Rounded and relativety smãI

.11 = protrusion factor r
,S2 = scale faoor I see eqrration (2.30)
53 : shape factor )

nt
oô
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eotexti les Chap. 2

;sure is appliecì

100% of tire inllation
ricknesses),

ble 2.13),

test value that tlses a

runctr"triug object (see

lure probe to the actu-

a suì:rouuclecl 25 mm cli-

k with tirc inllation Pres-

¡eotcxtile has an ultitnate

; USED

0.9
0;l
0,6
0,5

0.4
0.3

s3

Sec. 2.5 Designing for Separation 't73

lactors lrorn thble 2.13 ofSoh¡úion: lJsing the lull stress on thc geotextile of 550 klla ancì
0.55, 0.50, ancl 0.55 for 51, ,[, ancl Sj lespcctively, we sce that

/Ìor¿ : 
i1.,11iTl;,,r.5 x 0 00i )2(0 5.5 ) (0 s0) (0 ss)

4"qa : '52 N

Assurning that thc cumul¿rtive leduction Î¿rctols are2.0,the factor of safety is as lollows:

F" : rallgr

li."q¿

300t2.0

52

FS : 2.9, which is accelttable

2.5.5 lrmpact (T'ea¡') Resfistance

As with the puncture requilement jr.rs1 describecl, the r-esistance of a geotextile to im-
pact is as tnuch a survivability criterion as it is zr separation function. Yet in many in-
statrces of sepnrzrtiou the geotextile rnust resist the impact of various objects. the
nost obvictus one is that of a roclc falling on it, but there are also situations in which
construction equipment ancl rlaterials can cause or contribute to impact clarnage on
geotextiles.

The problcrn addresses the energy mobilized by a free-falling object of kuown
weight ancl height of dlop. Rarely will an object be intentionally impellecl onto an ex-
posecl geotextile with aclclitional force, so only grzrvitational encrgy witl be assumecl.

To clevelop a design proceciure, we assurne a free-falling rock of specilìc gravity of
2.60, varying in diameter frorn 2.5 to 600 mrr ancl falling from heights of 0.5 to 5 m.
Using this clata, the design curves in Figure 2.33 are developecl.The relationship r.tsed is
as follows:

E : ntfah

: (v x p)sh

: [f x (p",G,)]gh

- ( lrt,,t t000)r\/ I 000 /<r \= \- ,, i (- -' " )(zl')l't'st)tt
E : 13.35 x 10^6 d,,3h (2.31)

where

E
n1

energy cleveloped (Joules),

rrass of the falling object (kg),
¿rcceleration clue to glavity (m/sec2),
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GRI \n/hite Faper #14

MoclÍfication to the ,,Gll[*Method,e fbr the p¡r"o-Factor {Jsed in thc Ðesigll of G-eotextiles
for Fur¡cture Pl'otecúio¡l of Geoulembrâìles

1.0 Backgrour.rçl.

In 1991 , we published our first pairer eventually leading to a geotextile clesign methocl for

protecting geomembranes against puncture. 'lìlu'ough tire work of a number of colleagues

(George l(oerner", Grace l{suan, Ragui Wilson-Italmy) and gladuate studelts (Don l-Iulli'gs,

Dhani Narejo, Mike Motitelone, Bao-Lin Hwu) this method has been used worldwicle for such

gèotextile design fbr about twelve-years.

Ï'he clata frorn which rhe mcthod was developed, however, was based on short-tcln

laboratory testing. To extencl it itito a long-term precliction, tables for biological/chcmical

degradation and long-tel1n oreep wel'e proserrtecl largely on the basis of intuition r-ather than by

experiments. Of these two mechanistns, creep is by far the more important. Now, after ten-years

of oreep puncture testing we are in a position of verifying, or not, the originally ploposed table.

This verification issue is the focus of this V/hite paper.

2.0 T'he

Figure I shows details of the iruncated plastic cones nsed. as worst-case purcturing

objects to a geotnembrane. The containment vessels are used to apply þclrostatic pressure to the

geomembrane test specimetr (1..5 mm stnooth HDPE was used throughout the various studies), i'
tum to the protection geotextile (the "variable" in all tests), and then onto the statio'ary anay of

tlu ee cones. A well gracled concrete sand was usecl to baclcfill lrortions of the cones allowing f'or

a known height-o,f-cone to be evaluatecl.

rMethocl" for Desi



J_ */ 
Rounded to 0.25 rnm raclius

l"*'1./t,,./\
1""'z_\ L:

B5 mrn

(a) Sketches of tr-uncated cones, their an'angement, an<l test vessel cross section

(b) Sirigle pressure vessel (c) Two of fbur identical pr.essure
vessels with readout boxes

Fig. 1' Geosynthetic Research Institute (GRI) test vessel(s) usecl to evaluate geotextile
protection rnaterials; otre vessel was used in the short-temr tests, four *"t" ur"d for the long-te'n
tests.



While lnany theses and tecluical papers have been written using this experimental test

setup, a series of three papers czrptules the entirc proglam; Wilson-Fahmy, et al. (Igg7),Narejo,

et al. (1997) and l{oemer, et al. (1997). 'Ilie resulting design fonnula uses a conventional factor

of safety as follows:

FS: pn,,o*I p,",
whelc

FS : factol of safèty (against geomembrane punctule),

Pact acfual pressure due to the applied normal stress, e.g., 1andfill contents or surface

impoundrnents, ancl

Ilauow 
: aliowable pt'ossure using different types of geotextiles and site-specific co¡ditio¡s

Based on the experirnental test results an empidcal relationship for "po¡o*" was obtainecl. It is

given as Equation 2, Its ttse, however, requires the use of modifÌcation factors and reduction

factors as giveu in Table 1. Note that in this table, all MF values < 1.0 ancl all lUt values > 1.0.

(1)

sl4l[- I 
-l[ ' -lPa,o, =[50+ 0'0004 

H, )IMF,x MFrux MFn )lV.rorx,R,tr n I

(2)

where

Palorv 
: allowable pl'essure (kPa),

M: geotextile rnass per unit area (g/r#),

I{: protrusion height (m),

M!-s : modiflcation factor for protlusion shape,

Mlìpn: moclification factor for paclcing density,

Ml-¡ =- moclification factor for arching in solicls,

Iìlìcnn : reduction factor for long-ter-m chemical/biological clegradation, ancl

RFcn : reduction factor for: long-temt creep.
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Table 1. Modification factor:s and reduction factors fol geotextile protection matelial design
using Equation 2, i.e., the "GRl-Method".

-.(q) Modificafion factors (all S-1.0)
MF' MFpn

Angular 1.0
Subroundecl 0.5
Rounded 0.25

Isolated
Dense,38 mm
I)ense,25 mm

Hydrostatic 1.0
Geostatic, sliallow 0.15
Geostatic, mocl. 0.50

0.25

I.0
0.83
0.61

qq1¡sr._l? nIq_ 0.50 Geostatic, cleep

Reciuction factols

RÞ'cn

Mass per unit area Protrusion lieight (tnm)
25IìFcnp

Mild leachate
Moderató léáchate
Flarsh leachate

1.1

1.3 i

1.5

N/R
N/R
N/R
1.3

= 1.2

N/R
NIR
1.5

1.2

= 1.1

N/R
>1.5

1.3

1.1

= i.0

Geomembrane alone
270
550
1100

>1100

Abbleviation: N/R : Not lecomrl. encled

TIie design situation can be approached by using a given mass per unit area gecltextile to

determine the unknown FS-value, or frorn u.sing a given FS-value to deter:mine the unknown

mass per unit area geotextile. Koerner (2005) gives nurneric oxaruples, aild Valero ancl Austin

(1999) present design charls fbr the rnally variables contained in the design equation. it might be

noted that this method is the only clesign methocl that allows fur direct selectio¡ of a geotextile

protection material without the need for large scale trail-and-en:or experirnental testing.

In Equation 2 the two terms "RFcBD" and "I{lìcn" are intencled to extend the short term

test results into a sirnulated long term performance behavior. Since IIDPE is quite resistant tcr

chelnical and biological degradation, the ter-m ltFcnp is comparatively small. The term R[ìcR,

howevet, is not stnall and iu tlany cases a "uot recomrnelrcled" decisicln is suggested. Duc to its

importance in the overall design, a series of long telm creep tests r,rsing this same metho¿olggy,
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i.e,. truncated cones, has beeu underlaken for the past ten years. This White Paper presents these

new results which will be seen to lead to a revised table for the Rþ-cn-values.

3.0 Creep Punctr-rre Resuits After Ten-Ypars

There are four identical tesf vessels used in this c;reep study, each containing tlmee

iclentical truncated cones shaped and configured as shown ìn Figure 1. In all cases the

geomembraues being evaluated are 1.5 mm nominal thiclcness smooth HDPE which co¡forin to

tlre GRI-GM13 specification insofar as their physical, mechanical, ancl enduraîce properties ar:e

concetned. Also commou to all four setups is the geotextile cushioning lnaterials. They

consistecl of tlilee layers of 200 g/m2 needle-punched nonwoven (continuons filament) polyester

geotextiles. They will be collectively referi:ecl to as 600 g/rn2 protection materjals.

The differences in the four test vessels are the heights of the truncated cones causing tte

punctnre to occur and the applied hyclrostatic pl'essul'es.

Regarding the cone heights, santl is placecl and compacted in the vessels leaving a

protrusion height rising above the sancl level; see Figure 2. As placed, two vessels had initial

cone heights of 12 tlrn ancl the other- two hacl initial cone heights of 38 mm. It was recognizecl

that 38 run was unacccptable, e.g., in llable lb, "not recomllendecl" is listed, but this lirnit was

itr neecl of being verified. Regalcling the 12 rmll cone heights,'I'able 1b inclicates that it stioulcl

be accepfable providing a lìSs¡: 1,3 is usecl in the clesign ploceclure of Equation 2. This, of

cor.lr:se, had to be verifiecl as well.



(a) Amay of three cones rising above sand level (b) An indiviclual cone heiglit ol.3B mm

Fig2. Photographs inciicating the tluncatecl cone protrusions producing the punctuling action.

Regalding the appliecl hydrostatic pressure, there was considerable uncertainty. The

design procedure using Eqs. i and 2 does not address a maximum pressure. As a result high

hyclrostatic pressures were used for the two 72 rrun cone heights (430 and 580 kPa) ancl low

hvdrostatic pressures were used for the hvo 38 mm cone heights (52 and 34 kPa). It is worth

rnentioning that þdrostatic pressure represents surface írnpoundrnerrt (liqui<l) stresses but

overestimates solicl waste stresses due to the arching that occurs within the solicl wastc as

cief'ormatioll occurs. The MF¿-term itr Table la atternpts to talçe such geostatic stresses into

accotutt.

'Iable 2 presents the results of this creep purlcture study. Note that the cone heights

varied somewhat clue to shifiing sancl as pressure was applied and maintained. It should also be

mentioned that the appliecl hydrostatic pressure lepresent I0 to 28% of the short-term failure

stresses. As uotecl, all twclve of the fruncatecl corles experiencecl yicld in the geornemtrLanes,

with one having an actual break. The thiclaress lecluctions in the yielcl regions are ¿rlso notecl

with the 3B inm cone heights resulting in the greatest recluctions,



:ated Cone Ten-Year Creep Puncture Tests
W-PET geotextile protecting a 1,5 mm smooth I-IDPE geomemblane)

I Cone.Ifeightsr 
_ __4pp!qq i!4glq-e Stress:r F'inal Descrjption of GeomembraneT - 

- 

- J- -;;,,T- ------- --=:ï*:--*r) Final (mm)1- *_ 0cPa) _ (%)o viËual _ _- Tlrl"k-**r (*tÐ"
I2.I _,__. 430 _ 23 _=__ 3-subtile yield-s - no brealcs t 16fl!2,_fg4U.tiq¡ù

--- 1 1.5 ' *_180 28 3-sLrbtilqalelds - no brealcs 0.80 (52% reduction)
29.7, sz ___L@ylgl4s; onebrcak 0.32 (80% LedgqqglL

__?_L1 _ - 34 10 3-pronounced yields;,.
ad three identical truncatecf cones beneath the geon-remlxalle; see Figure 4.
nged clurin g, or after, pressur:ization due to tnovement of the initialty placecl sand layers. i.e, the sancl was
'around the stationary cones,
:lieclto geomembrane; beneatli which is the geotextile ancl then the three puncturing cones.
:rm failure stress using Equation 2 for the calculations.
rne resporlse afler ten-years of hydrostatic stress.
rinimum geomembrane thickness above the cone tips.



Regarding the type and arnount of yield it was very subtle for tlie 12 mm cone heights

ancl vety prouounced for the 38 mm cone heights (there was a small break in the yield zone fbr:

otre of the six cones); see Figure 3, An analytic analyses of the resulting geomernbrane strains in

the yield regions was attemptecl but the crescent moon shape of the yield regions was not

amendable to standard tensile strain calculations. On the other hand thickness strains were

tractable and Table 2 gives these results; see I(oemer, et al. (2009) for complete details.

(a) Deformations from 12 trun cone heights; Vessels No. 1 ancl 2

(b) Defonnation from 38 mil cone heights; Vessels No. 3 ancl 4

Fig. 3. Photographs of several of the yield zones caused by truncatecl cone clefonnations of
geomembrane test specirlens.



4.0 Surmnary and Conclusionq

Ihe neecl for geotnembrane plotection against puncture by objects such as stones and

gravel has beeu apparent for many years. Comrnonly usecl for this purpose are relatively thick

needle-punched nonwoven geotextiles. In essence, such geotextiles provide a cushion in

blunting the inherent aggressiveness of the puncturing object against tlie geomernbrane. Even

fitrther, geomembranes usecl as liner materials beneath solicl waste lanclfills are colnmonplace

ancl for large landfills the nonnal stresses on such geomembranes are very high, i.e., the puncture

siftration is gleatly exacerbated.

The type of geometnbLane is also an issue . By virtue of its good chemical resistance ancl

long anticipatecl lilètime, ¡IDPE geomembranes are routinely used to line solicl waste lanclfills.

Many coutrtdes even sole soutce this type of geornembrane. That said, I{DPE is (other than

scrim reinforced geonembranes) the most sensitive geornembrane type to out-oÊplane

defunnati<ln, as is the situatiou ar:ising fi'om a puncturing stone locatecl above or below the

geomenrLrlane; Noslco ancl Touze-Folz (2000).

As a result of the above issues, several approaches toward selecting a proper geotextile

protection material ale in the literature. 'Ihis White Paper lias focused on the "Gltl*Methocl"

which was the result of a large short-tenn testing project that has been published and wiclely use{

for abor¡f twelve-years. Neoded, however, is tlie projection of the short-tem testing results into

loug-tenn behavior. This was clclne in the past using empirical tables for both clegradation

(IìIcrrn) ancl creep (RFcÐ reductiou làctors; recall Equation 2. 'I'he degraclation by chemical ancl

biological agents is the lesser of the two recluction factols and, as a resnlt, this present effort is

focusecl entirely on the valiclity of thc ÌìF¡-¡-values. The original values ale given in Table 1b.

To verify or refilte the given values, this ten-year creep stLrdy of I"IDPE geornembranes and thcir



associated geotextile protection materials against puncture has been concluded and this Write

Paper presents the lesults.

'Ihe satne type of pressure vessel and ttuucated puncturing cones as nsed in the short-

term tests wet"e used ftrr these long-term tests. ln all cases, 1,5 mm thiclc smooth I{DPE,

geomembranes were usecl ancl protected by 600 g/m2 needle-punchecl notlwoven PET geotextiles.

Tllee truncatecl cones were used in each of four pressure vessels, the clifferences being the

protruding cone hoights (six at.- 72 mrn ancl six at.- 38 rnm) and applied hydrostatic pressut:es

(varying fiom 34 to 5B0liPa).

After ten-years of pressurizatiotr the vesscls were clismantlecl and it was founcl that all six

of the high cone heights (:'38 mrn) had pronounced yielcl zolles in the geomembranes and one of

the six had a srnall break wit.hin its yielcl zone. Clearly, such high cone heights with this type of

geotextile are unaoceptable. The entry in Table Ib i.n this regard mentions "noî reconlmended"

and this comment ís hereby sub.stan.tiuted.

llowever, the creep test results at low cone heights (- L2 mm) provide a clifferent

conclusion. Table lb indicates that a 12 mtncone height with a 550 glnzprotection geotextile is

acceptable with a RFs¡ : 1.3. Since all six of these cases resnlted in geomembrane yielcl (albeit

snrall yields in compatison to the higher cou<l lieights), the Table lb values ntust be changed and

tnacle more conservative in their clesign guidance.

' To be noted in Table 1b for RFs¡¡, a not recommencled (N/R) comrnent exists for the

various protrusion heiglrts in clescencling order as the oone heights declease and the protection

geotextile mass incteases. tsy virtue of these long-term creep test results, the N/R eomments

must be extended. 'lhus, our conclusion as a result of this creep testing program is to replace the

existing RF6¡-values wiili Table 3 fbllowing:



Table 3. Revisecl values for "RFcR" to be used in Equation 2 for geotextile protection materials
design.

Mass per unit area -- 
'-'Iì-[ìcn"-Values

Protrusion lleisht fn.ìm

Geomembrane alone
270
550

1 100
>1100

N/II
N/I{
N/I{
N/tì
1.3

N/R
N/R
N/R

, 1.5/
. 1.2

N/R
N/R
>1.5

1.3

1.1
Abbreviation: N/R : Not rccommencled

Lastly, the entry of ">1.5" foL a 12 mrn cone height associatecl with a 550 g/mz geotextile is felt

to be appropriate considering the following items.

* The geotextiles used at present are made lrom polypropylene fibels versus the testecl

geotextiles which were tnade from polyester fibers. Since the specific gravity of Pp is

0.91 and tltat of PET is betweetr L22 and 1.38, one has fì'om 25o/o to 34o/o morcJilarnents

in au equivalent tnass per unit area geotextile using polypr:opylene fibers. This provides

for consi derably greater protection cap ability.

' Tlre area of yield for the six :- 12 mm cone heights wâs extremely small ancl the

thicknesses of the rernaitring geomembrane was such that consiclerable deformation could.

still be sustained before break is even close to occuning.

* The ">1.5" recommendation is precisely flor additional conservatism and safety and if a

designer wishes to be mole conservative than the new recommenclecl table suggests

he/she is fì'ee to do so.
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Chapter 2 - Design Variables Page 2-I

CåaapÉer 2
ÐpsIçru Vanqragr,ns

2"X, Effecûive Protrusion X{eigtref

The effective protrusion height is the maximum dimension of the largest soil, aggregate, or any
other object, to which a geomembrane liner may be exposed, The effective protrusion height
depends, primarily, on two factors: size and arrângement. Two types of arrangements are
possiblo for objects in the vicinity of a geomembrane: isolated and grouped. Each of these
scenarios is discussed in detail in the following sections.

2.L1 Isolated Protrwsíons

Isolated protrusions act more or less alone when interacting with a geomembrane in the puncture
mode. An example is a stone underlying a geomembrane placed on a relatively level surface as

indicated in Figure 2.1" The full exposed size of the sfone in this case can challenge the
geomembrane. The effective protrusion height, H', in this case is equal to the maximum exposed
object dimension as indicated in the figure. Conservatively, H' may be assumed to be equal to
the diameter of the largest size particle in the subgrade as dotermining the exposed dimensions of
par-ticies over the life of a project may be difficult.

4* Geomembrane

Stone

Subgrade

ïrigure 2.1" Effective Protrusion Height for the Case of Isolated Objects.

2.1.2 Grouped Protrusíons

Grouped objects are close enough to interact with each other when challenging a geomembrane.
An example is a drainage aggregate layer placed on top of a geomembrane" In such cases only a
limited part of the full size of a particle ean interact with the geomembrane because of the
proximity of the surrounding particles. Practically, the adjoining particles "hide" part of oach
other" This is explained graphically in Figure 2.2. For the case of grouped particles, the effeetive
protrusion height, H', is approximated as half of the rnaximum particle size. This approximation
is based on pedormance puncture testing with isolated and grouped protrusions. Particle size
analysis according to ASTM Method Ð 422 can be used to determine the maximum dimensions
of protrusions,

H'

Geomembrane Protection Design Manual First Editio¡t
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Drainage
Aggregate

Subgrade

FI'* 1/2 of
ftlaximum
Partiele
Diametor

F igure 2.2 Effective Protrusion Height in the Case of Grouped Objects.

2"2 Frotrusion Shape

For the pulpose of geomembrane punclure protection, particle shape can be described by
angularity. Anguiarity is a measure of sharpness of corners of a particle. Although a quantitative
Ineasurement of angularity is possible (Krumbein, 1941,), for the design method presented here it
is adequate to obtain a qualitative description as providecl in Figure 2.3.

Anguiar Subangular Subrounded Rounded Wcll-F-ounded

Figure 2.3 Angularity of Soil Particles (Sowers, 1979).

On the basis of ttre effect of shape on geomembrane protection requirements, soil parlicles can lre
plaeed into the following three categories:

Group I - Angular

Group II * Subangular and Subrounded

Group III - Rounded and Well Rounded

The design engitteer should consider the angularìty carefully as well rounclecl aggregate may
become angular during installation, handling or excavation. When in doubt, it may be desirable
to perfonn the calculations assuming angular stone.

Geontemhrane P rotection Design Manual I?irst Editíon
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TEXTURED HDPE GEOMEMBRANE

ENGLISH UNITS

Minimum Average Values 

Property Test Method 40 mil 60 mil 80 mil 100 mil

Thickness, mils ASTM D 5994
  minimum average  38 57 76 95
  lowest individual of 8 of 10 readings  36 54 72 90
  lowest individual of 10 readings  34 51 68 85

Asperity Height1, mils ASTM D 7466 10 10 10 10

Sheet Density, g/cc  ASTM D 1505/D 792 0.940 0.940 0.940 0.940

Tensile Properties2 ASTM D 6693
 
1. Yield Strength, lb/in   84 126 168 210
2. Break Strength, lb/in   60 90 120 150
3. Yield Elongation, %  12 12 12 12
4. Break Elongation, %  100 100 100 100

Tear Resistance, lb ASTM D 1004 28 42 56 70

Puncture Resistance, lb ASTM D 4833 60 90 120 150

Stress Crack Resistance3, hrs ASTM D 5397 (App.) 300 300 300 300

Carbon Black Content4, % ASTM D 1603 2.0 - 3.0 2.0 - 3.0 2.0 - 3.0 2.0 - 3.0

Carbon Black Dispersion ASTM D 5596                   --Note 5--

Oxidative Induction Time (OIT)
Standard OIT, minutes ASTM D 3895 100 100 100 100

Oven Aging at 85°C ASTM D 5721
High Pressure OIT - % retained after 90 days ASTM D 5885 80 80 80 80

UV Resistance6 ASTM D 7238
High Pressure OIT7 - % retained after 1600 hrs ASTM D 5885 50 50 50 50

Roll Dimensions
1. Width (feet):  23 23 23 23
2. Length (feet)  750 500 375 300
3. Area (square feet):  17,250 11,500 8,625 6,900
4. Gross weight (pounds, approx.)  3,500 3,500 3,470 3,470

1 Of 10 readings; 8 must be  7 mils and lowest individual reading must be  5 mils.
2 Machine direction (MD) and cross machine direction (XMD) average values should be on the basis of 5 test specimens each direction.
 Yield elongation is calculated using a gauge length of 1.3 inches; Break elongation is calculated using a gauge length of 2.0 inches.
3 The yield stress used to calculate the applied load for the SP-NCTL test should be the mean value via MQC testing.
4 Other methods such as ASTM D 4218 or microwave methods are acceptable if an appropriate correlation can be established.
5 Carbon black dispersion for 10 different views: Nine in Categories 1 and 2 with one allowed in Category 3.
6 The condition of the test should be 20 hr. UV cycle at 75°C followed by 4 hr. condensation at 60°C.
7  UV resistance is based on percent retained value regardless of the original HP-OIT value.
These data are provided for informational purposes only and are not intended as a warranty or guarantee. Poly-America, L.P. assumes no 
responsibility in connection with the use of these data. Suitablility for a particular use shall be determined by and is the sole responsibility of 
the end user. These values are subject to change without notice. REV. 03/14
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Problem Statement 
 
Differential settlement is a measure of the difference in settlement that occurs between different 
locations based on location-specific loads.  Differential settlement has the potential to impact 
landfills when the variation of settlement is greater than the design slopes of design features.  This 
calculation determines the maximum settlement that is anticipated to occur within the waste mass 
at multiple locations to ensure that the plateau area of the final cover will maintain positive 
drainage after settlement occurs.   
 
Note: The maximum differential settlement of the foundation was previously determined in a 
calculation in Appendix J.3-B and is incorporated into this calculation. 
 
Given 
 
❏ Drawings of the “Final Landform Grades” and “Excavation Grades” contained in this 

Application. 
 
❏ Section 2.2, Hydrogeologic Report, in this Application. 
 
❏ Appendix J.1 “Summary of Geotechnical Parameters” contained in this Application. 
 
❏ Microsoft Excel settlement calculation spreadsheets (refer to attached pages). 
 
❏ Yee, K., Menard Geosystems Sdn Bhd, Lumpur, K., Ugrading of Existing Landfills by 

Dynamic Consolidation - A Geotechnical Aspect, Master Builders Journal, September, 1999  
(Refer to attached pages). 

 
❏ Personal Communication, Research Reference Notes, Craig H. Benson, University of 

Wisconsin-Madison, 2009. 
 
❏ Budhu, Muni, Foundations and Earth Retaining Structures (refer to attached pages). 
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Background 
 
Consolidation of materials that will lead to settlement is divided into two categories:  
 

1. Primary Consolidation Settlement 
Occurs in saturated cohesive soils occurs due to the expulsion of water in response to an 
increase in effective stress.  Primary settlement is determined using the following equation 
for normally consolidated soils. 

 

SP=�(Cc) �
Ho

1+ eo
� log �

σ'
vo+ ∆σv

σ'
vo

�� 

 
   Where, 
    Sp =  Primary Settlement, feet 
    Cc =  Compression Index 
    H =  Thickness of the layer, feet 
    eo =  Initial void ratio = n/(1-n) 
    Δσ’v =  Change in vertical effective stress, psf    
    σ’vo =  Initial vertical effective stress, psf 

 
 

2. Secondary Consolidation Settlement 
Occurs only in saturated cohesive soils and is the result of the plastic adjustment of soil 
fabrics. Secondary consolidation is calculated using the following equation.  

 

SS=��
C∝

1+ ep
�H log �

T2
T1
�� 

    
Where: 

    SS =  Secondary settlement, feet 
    Cα =  Secondary compression index 
    H =  Thickness of Layer, feet 
    ep =  Void Ratio at end of primary consolidation 
     =  eo (to be conservative) 
    T1 =  Time at start of secondary compression, years 
    T2 =  Time at end of observation period, years 
 
Waste does not experience primary consolidation in the manner of a saturated soil.  Waste will 
undergo initial and primary compression.  Both types of compression occur rapidly and are 
grouped together.  
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Assumptions and Calculations – Final Cover / Waste Settlement 
In addition to foundation settlement, the waste mass will also settle under its weight.  Therefore, 
the differential settlement of the waste mass is also analyzed to ensure that the final cover 
maintains positive drainage after settlement.  For the purpose of this analysis, the maximum 
differential settlement is determined for the plateau (top) of the landfill in the horizontal and vertical 
expansions.  The design of the plateau is 10H:1V (5.71 degrees).   
 
Three points were selected for the waste settlement analysis, as described below: 

W1: This point represents the thickest waste column in the horizontal expansion and 
the maximum waste height in the horizontal expansion (located in Cell 11). 

W2: This point represents the thickest waste column in the vertical expansion area and 
the maximum waste height in the vertical expansion (located in Cell 7). 

 W3: This point represents the thickest waste column in the vertical expansion area over 
an LCS pipe (located in Cell 7).  

 W4: This point represents the thinnest waste column in the horizontal and vertical 
expansion, the minimum waste elevation on the plateau, and the mid-point 
between W1 and W2/W3 (located between Cell 7 and Cell 11). 

 W5: This point represents the thinnest waste column in the horizontal and vertical 
expansion, the minimum waste elevation on the plateau, and the mid-point 
between W1 and W2/W3 (located between Cell 7 and Cell 11). 

 
The locations of the waste settlement points are presented on Figures 1-3 (see attached pages). 
Table J.5A-1 below provides the elevations of the settlement points, and elevations and 
thicknesses of the landfill system layers. 
 

Table J.5A-1 - Layer Thicknesses for Analysis by Point 
Final Cover / Waste Settlement  

Location /  
Point 

Final Cover 
Thickness (ft) 

Waste 
Thickness (ft) 

LCS Drainage 
Layer 

Thickness (ft) 

Low Permeable 
Earth Liner 

Thickness (ft) 
Wadsworth Till 
Thickness (ft) 

W1 5 198 1 5 33.8 
W2 5 206 1 5 26.3 
W3 5 206 1 5 22.5 
W4 5 136.7 1 5 85.1 
W5 5 136.7 1 5 83.7 

 
The distances between each point are as follows:  
 W1 to W2:  338 ft 
 W1 to W3:  346 ft 
 W1 to W4: 196 ft 



  Page: 4 of 5 

Client: Zion Landfill, Inc. 

Project: Zion Landfill – Site 2 North Expansion 

Project #: 631020105 

Calculated By: ORC Date: 05/2022 

 Checked by: DAM Date: 05/2022 

TITLE: DIFFERENTIAL SETTLEMENT EVALUATION OF WASTE MASS 
  

T:\Projects\2018\Advanced Zion Landfill Expansion\Design\Geotech\IEPA Application\J.5\J.5A\J.5-A Waste Settlement.docx 

 W1 to W5: 193 ft 
 W2 to W3:  44 ft 
 W2 to W4:  214 ft 
 W2 to W5: 220 ft 
 W3 to W4:  245 ft 
 W3 to W5: 205 ft 
 W4 to W5: 235 ft 

For the purpose of this calculation, settlement is calculated incrementally for 15-ft thick fill lifts of 
waste and one lift for the final cover placement for one landfill cell.  It is assumed that each lift of 
waste will take 3 months to complete. The time of primary compression is estimated to be 
completed within 2 to 30 days following loading (Benson, see the attached reference). From this 
calculation, it is assumed that the final cover will only be subjected to the primary settlement from 
the final lift of the landfill plus secondary settlement that will occur during post-construction.   
 
The secondary settlement considers secondary settlement that occurs by the self-weight of each 
fill lift based on Terzaghi’s time-settlement relationship. Secondary settlement is calculated for 
each lift individually, and then summed to provide a total value for secondary settlement.  
 
The attached spreadsheets show the results of each waste settlement location, which are also 
summarized in Table J.5A-2.  
 

Table J.5A-2 - Waste Settlement by Point 
Final Cover / Waste Settlement  

Point Incremental Primary 
Settlement of Last Lift (ft) Secondary Settlement (ft) Total Settlement (ft) 

W1 2.01 23.93 25.94 
W2 1.93 24.89 26.82 
W3 1.93 24.89 26.82 
W4 1.76 16.56 18.32 
W5 1.76 16.56 18.32 
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Differential Settlement 
The differential settlement between points are calculated as follows: 
 

Sdiff = 
|SS1-SS2|

DistanceS1 to S2
 x 100% 

 
Table J.5A-3 - Differential Settlement Between Points 

Final Cover / Waste Settlement 

Point 1 Point 2 Settlement 1 
(ft) Settlement 2 (ft) Distance Between 

Points (ft) 
Differential 

Settlement (%) 

W1 W2 25.94 26.82 338 0.26% 
W1 W3 25.94 26.82 346 0.26% 
W1 W4 25.94 18.32 196 3.89% 
W1 W5 25.94 18.32 193 3.95% 
W2 W3 26.82 26.82 44 0.00% 
W2 W4 26.82 18.32 214 3.97% 
W2 W5 26.82 18.32 220 3.87% 
W3 W4 26.82 18.32 245 3.47% 
W3 W5 26.82 18.32 205 4.15% 
W4 W5 18.32 18.32 235 0.00% 

 
In addition to the waste settlement calculated above, the foundation soils have been determined 
to experience a maximum differential settlement along the foundation of approximately 0.89% 
(Appendix J.3-B).  Therefore, the cumulative impact of foundation and waste settlement is 
estimated to be 5.04% (4.15% + 0.89%). 

Resulting Slopes of Final Cover System After Differential Settlement 

The maximum differential settlement across the expansion’s plateau is calculated to be 
approximately 5.04 percent (located in the vertical expansion).  The design slope of the plateau 
is 10H:1V (approximately 5.71 degrees).  Therefore, the resulting slope after differential 
settlement is anticipated to be approximately 0.67 degrees.  This slope is acceptable, as the final 
cover will maintain positive drainage. 
 
Summary of Results 
The leachate collection layer in both the horizontal expansion area and vertical expansion area 
will remain free draining, even after differential settlement occurs.  The final cover of the plateau 
area will remain positive drainage, even after differential settlement occurs.  Therefore, the 
proposed expansion is appropriately designed with respect to differential settlement. 
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   Cc'  = Cc/(1+eo)

   Cc'  = 0.172

   γwaste (pcf) = 75

5

130.3

s'zo s'zf s'zo s'zf s'zo s'zf s'zo s'zf s'zo s'zf s'zo s'zf s'zo s'zf s'zo s'zf s'zo s'zf s'zo s'zf s'zo s'zf s'zo s'zf s'zo s'zf s'zo s'zf s'zo s'zf

(Σ Sp = 27.96 ft)

     Incremental settlement is the difference of the total primary settlement number and the previous total primary settlement number.
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563 563

0

563 1,800 563 1,238 563 675 0

2,250 563 1,688 563 1,125

563 2,813 563

41
14 3 198 563 7,425 563 6,863 563 6,300 563 5,738 563 5,175 563 4,613 563

   Given:

   s'zo = initial effective stress (psf)

1 15 563 56315

30

4

45

60

2

153

15

May 2022

3.56

5.36

   Sp = [H x Cc(log ( σ'zo + s'zf ) / s'zo))] /(1+eo)

Primary 
Settlement Eqtn.

0 0

0 0 0

   Each lift takes 3 months to complete

Depth of 
Waste Fill 

Lift (ft)Lift No.

Total 
Depth of 

Waste Fill 
(ft)

   Hfinal cover (ft) = 

563 2,250

0

0 0.00

0.78

Zion Landfill - Site 2 North Expansion - Primary Settlement at Point "W1"
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2.18 ft

Incremental 
Primary 
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   Life of landfill is assumed to be 30 years

   s'zf = final effective stress (psf)

   Each lift takes 3 months to complete (conservative)

   Assume 3 months to complete construction of final cover

  γfinal cover (pcf) = 

Lift 10 Lift 11 Lift 12 Lift 13 Final CoverLift 14

27
9 15 135 5,063 563 4,500

15

3

6

0 0 0 0 0 0

563 2,250

0 0

   Hwaste =  height of waste fill lift

   Cell is divided into fourteen (14) waste lifts: 13-lifts at 15-ft ea., and 14th lift at 3-ft

   Maximum waste height  = 198 feet 

Lift 1
Placement of 

Lift (mos.)

Stresses

Other Information

Lift 8

Mid-Lift Stresses (psf)

Final Cover

Lift 7Lift 6Lift 3 Lift 4 Lift 5

    Notes:

44
final cover 5 203

5

Lift 2

    Reference:

     Coduto, D.P., Geotechnical Engineering Principles and Practices, 1998, pp.435-446.
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     Primary settlement equation and methodology taken from reference below.
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   Cα' = Cα / (1+eo) = 0.051, and e0 = 0.650

   Cα' = 0.051

   Cell is divided into fourteen (14) lifts:  13-lifts at 15-ft and 1-lift at 3-ft

Ho  = height of lifts 1-13 = 15 ft. lift 14 = 3.0 ft.

t1  = 0.25 yrs

   eo  = 0.432
   Cα = 0.0032

Ho  = height of final cover = 5 feet

30 years

   Post Closure monitoring period = 30 years

(A) (B) (C) (D)

1 3 0.25 0.25 59.75 239 1.819

2 6 0.50 0.25 59.50 238 1.818

3 9 0.75 0.25 59.25 237 1.817

4 12 1.00 0.25 59.00 236 1.815

5 15 1.25 0.25 58.75 235 1.814

6 18 1.50 0.25 58.50 234 1.812

7 21 1.75 0.25 58.25 233 1.811

8 24 2.00 0.25 58.00 232 1.810

9 27 2.25 0.25 57.75 231 1.808

10 30 2.50 0.25 57.50 230 1.807

11 33 2.75 0.25 57.25 229 1.805

12 36 3.00 0.25 57.00 228 1.804

13 39 3.25 0.25 56.75 227 1.802

14 42 3.50 0.25 56.50 226 0.360

final cover 45 3.75 0.25 56.25 225 0.026

23.93 ft

(A) =  

(B) =  Col.(A) / 12

(C) =  

(D) =  30 + 30 - Col.(B)

   Landfill life conservatively assumed =

   Maximum waste height = 198 ft. (waste) + 5 ft. (cover) = 203 ft.

Σ Ss =  

Final Cover

     Consolidation - A Geotechnical Aspect , Technical Paper in Master Builders Journal, Sept.1999.

     Yee, K., Menard Geosystems, Lumpur, K., Upgrading of Existing Landfills by Dynamic

(3 mos.) x (1 yr./12mos.) = 0.25

    Notes:

    Reference:

3 months + time for filling previous lifts

          Secondary settlement equation for waste taken from reference below.

          Values for final cover "c"" and eo determined from laboratory test data.

Total Time 
in Years to 
Complete 
Filling of 
Lifts (Stx)

Total Time in Months 
to Complete Filling of 

Lifts

Zion Landfill - Site 2 North Expansion - Secondary Settlement at Point "W1"

   Assume 3 months to complete each lift:

May 2022

Lift No.

t1       

(yrs)

t2       

(yrs)

     Given:

  Secondary Settlement Eqtn:     Ss = [(Cα) / (1+eo)] * (Ho) * (log (t2 / t1))]

    t1 = time of pseudo-primary settlement to occur after completion of fill (years)
Other 

Information

Ss                      

(ft)t2 / t1

  Secondary Settlement Eqtn:     Ss = [(Cα) / (1+eo)] * (Ho) * (log (t2 / t1))]

Waste

   Assume 3 months to complete construction of final cover

    t2 =  time after placed fill and post-closure (years) = ( 30 + 30 - (S tx) )
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   Cc'  = Cc/(1+eo)

   Cc'  = 0.172

   γwaste (pcf) = 75

5

130.3

s'zo s'zf s'zo s'zf s'zo s'zf s'zo s'zf s'zo s'zf s'zo s'zf s'zo s'zf s'zo s'zf s'zo s'zf s'zo s'zf s'zo s'zf s'zo s'zf s'zo s'zf s'zo s'zf s'zo s'zf

(Σ Sp = 29.46 ft)

     Incremental settlement is the difference of the total primary settlement number and the previous total primary settlement number.

0

0 0

0 0

0

0

0

0

0 0

2.58 ft

2.69 ft

2.78 ft

2.87 ft

25.27

19.61

0 0

22.40

0

0

0

563 1,688 563 1,125 563

0 0

0 0 0

0 0

0 0 0

0 0

0 0

0 0

0

3,551 326

0

0 0563

563 2,250 563 1,688 563 1,125

563 563 0 0 0

563 2,426 563 1,863

975 0

1,301563

563 2,100 563 1,538 563563 3,788 563 3,225 563 2,663

563 563 2,988

3,375 563 2,813563 3,938
39

13 15 195 563 7,313 563 6,750 563 5,625 563 5,063 563 4,500

36
12 15 180 563 6,750

563 6,188 563

563 6,188 563 563 5,063 563 563 2,813 563

2,813 563 2,250 563

4,500 563 3,938 563 3,375

33
11 15 165 563 6,188 563 3,375 563563 5,625 563

2,250 563 1,688 563 1,125

0

0563 4,500

563

563 3,375 563 2,813

3,375 563 2,813 563563

0 0 0563 2,813

0

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

0 0

2,250 0

563 1,125 563 563 0

563 563

1,688563

563

0 0

0 0

0 0

0 0 00 0 0 0

0 00 0 0

0

00 0

0

0 0

3,938

0 02,813

563 563

1,688

563 563

563 1,1252,250

563 1,125

563 3,375

5,063 563 4,500 563 3,938

0 0

563 5,475

15

563 8,051

563

15

563 563

563 7,488

150 563 5,625 563 5,063

120

563 1,125

563 563 1,125

15

15

90

105

9

    Reference:

     Coduto, D.P., Geotechnical Engineering Principles and Practices, 1998, pp.435-446.

563 2,813

5,801

     Primary settlement equation and methodology taken from reference below.

563 3,938

30
10

15 135 5,063 563

563 3,938 563

5,625

4,500

11 206 563 7,725

  γfinal cover (pcf) = 

Lift 10

    Notes:

44
final cover 5 211

5

Lift 2 Lift 5

   Life of landfill is assumed to be 30 years

   s'zf = final effective stress (psf)

   Each lift takes 3 months to complete (conservative)

   Assume 3 months to complete construction of final cover

Placement of 
Lift (mos.)

Stresses

Other Information

Lift 8

Mid-Lift Stresses (psf)

15 563 5631

27

15

30

0 0

0
15

3

6

0 0 0

9

12
154

45

60

2

153

15

563 2,250

15

18

21

24
8

6

7

00

0

0 00

75 563 1,688563

2,250 1,688

563 2,250

563 563

0 0

0 0

0 0

0 0

0 0

0

326

0 0 0

563

563 3,938 563 3,375 563 2,813 563

3,375

4,500

563 563

563 6,926

563 563

0 0 0 0

563 6,363

0 0

563 5,238 563 4,676 563 4,113

1,688 0 0 0 0

563 1,125 563 563 00 0

0

1,688

Lift 12 Lift 13

0 0

0

0

0

563

1,125563 2,250 563

0 0

563

0

00 0 0 0 0 00

0

0 0

0 0

2.18 ft

1.55 ft

Incremental 
Primary 

Settlement 

"Sp" (ft)

0.78 ft

1.23 ft

Total Primary 

Settlement 

"Sp" (ft)

0 0

0

0

2.33 ft

1.80 ft

2.01 ft

0.00

0.78

11.88

2.01

7.37

9.55

Zion Landfill - Site 2 North Expansion - Primary Settlement at Point "W2"

0 0

0 0

0

   Each lift takes 3 months to complete

Depth of 
Waste Fill 

Lift (ft)Lift No.

Total 
Depth of 

Waste Fill 
(ft)

   Hfinal cover (ft) = 

563 1,688 563 1,125

May 2022

0

Lift 11

   Given:

Lift 14 Final Cover

Primary 
Settlement Eqtn.

0 0

0

0 0

0

0

0

Lift 9

0 0

0 0

   Sp = [H x Cc(log ( σ'zo + s'zf ) / s'zo))] /(1+eo)

   Hwaste =  height of waste fill lift

   Cell is divided into fourteen (14) waste lifts: 13-lifts at 15-ft ea., and 14th lift at 11-ft

   Maximum waste height  = 206 feet 

0

0 0

0 0

563 4,913 563

   s'zo = initial effective stress (psf)

0

563 2,250

563 7,163 563 6,600 563 6,038

0

0 0 0

563 1,125

Lift 6Lift 3

1,688

Lift 1 Lift 4

41
14

0

Final Cover

Lift 7

27.534,350

413 738

3.56

5.36

16.92

0 0

563 563

0 0

0 0

0 0

563 563

0 0 00

2.26 ft

0413 413

2.46 ft

14.34

0 0

0

1.93 ft

29.46

0 0

0
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   Cα' = Cα / (1+eo) = 0.051, and e0 = 0.650

   Cα' = 0.051

   Cell is divided into fourteen (14) lifts:  13-lifts at 15-ft and 1-lift at 11-ft

Ho  = height of lifts 1-13 = 15 ft. lift 14 = 11.0 ft.

t1  = 0.25 yrs

   eo  = 0.432
   Cα = 0.0032

Ho  = height of final cover = 5 feet

30 years

   Post Closure monitoring period = 30 years

(A) (B) (C) (D)

1 3 0.25 0.25 59.75 239 1.819

2 6 0.50 0.25 59.50 238 1.818

3 9 0.75 0.25 59.25 237 1.817

4 12 1.00 0.25 59.00 236 1.815

5 15 1.25 0.25 58.75 235 1.814

6 18 1.50 0.25 58.50 234 1.812

7 21 1.75 0.25 58.25 233 1.811

8 24 2.00 0.25 58.00 232 1.810

9 27 2.25 0.25 57.75 231 1.808

10 30 2.50 0.25 57.50 230 1.807

11 33 2.75 0.25 57.25 229 1.805

12 36 3.00 0.25 57.00 228 1.804

13 39 3.25 0.25 56.75 227 1.802

14 42 3.50 0.25 56.50 226 1.321

final cover 45 3.75 0.25 56.25 225 0.026

24.89 ft

(A) =  

(B) =  Col.(A) / 12

(C) =  

(D) =  30 + 30 - Col.(B)

Waste

    t2 =  time after placed fill and post-closure (years) = ( 30 + 30 - (S tx) )

  Secondary Settlement Eqtn:     Ss = [(Cα) / (1+eo)] * (Ho) * (log (t2 / t1))]

Lift No.

Total Time 
in Years to 
Complete 
Filling of 
Lifts (Stx)

Zion Landfill - Site 2 North Expansion - Secondary Settlement at Point "W2"

   Assume 3 months to complete each lift:

Total Time in Months 
to Complete Filling of 

Lifts

   Maximum waste height = 206 ft. (waste) + 5 ft. (cover) = 211 ft.

May 2022

   Landfill life conservatively assumed =

t1       

(yrs)

t2       

(yrs)

     Given:

  Secondary Settlement Eqtn:     Ss = [(Cα) / (1+eo)] * (Ho) * (log (t2 / t1))]

    t1 = time of pseudo-primary settlement to occur after completion of fill (years)
Other 

Information

Ss                      

(ft)t2 / t1

Final Cover

   Assume 3 months to complete construction of final cover

Σ Ss =  

     Consolidation - A Geotechnical Aspect , Technical Paper in Master Builders Journal, Sept.1999.

     Yee, K., Menard Geosystems, Lumpur, K., Upgrading of Existing Landfills by Dynamic

(3 mos.) x (1 yr./12mos.) = 0.25

    Notes:

    Reference:

3 months + time for filling previous lifts

          Secondary settlement equation for waste taken from reference below.

          Values for final cover "c"" and eo determined from laboratory test data.
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   Cc'  = Cc/(1+eo)

   Cc'  = 0.172

   γwaste (pcf) = 75

5

130.3

s'zo s'zf s'zo s'zf s'zo s'zf s'zo s'zf s'zo s'zf s'zo s'zf s'zo s'zf s'zo s'zf s'zo s'zf s'zo s'zf s'zo s'zf s'zo s'zf s'zo s'zf s'zo s'zf s'zo s'zf

(Σ Sp = 29.50 ft)

     Incremental settlement is the difference of the total primary settlement number and the previous total primary settlement number.

29.46

    Notes:

     Primary settlement equation and methodology taken from reference below.

    Reference:

     Coduto, D.P., Geotechnical Engineering Principles and Practices, 1998, pp.435-446.

738 326 3262,426 563 1,863 563 1,301 4134,113 563 3,551 563 2,988 563563 5,238 563 4,676 5637,488 563 6,926 563 6,363 563

27.53

1.93 ft

44
final cover 5 211 563 8,051 563

413 0 02,100 563 1,538 563 975 4133,788 563

5,801

2,663 5635,475 563 4,913 563 4,350 5637,163 563 6,600 563 6,038 563

25.27

2.26 ft

0563 3,938 5636,750 563 6,188 563 5,625 563

3,225 563
41

14 11 206 563 7,725 563

0 01,688 563 1,125 563 563 03,375 563 2,813 563 2,250 5635,063 563 4,500
39

13 15 195 563 7,313 563

0 01,125 563 563 0 0 02,813 563 1,6884,500 563 3,9386,188 563 5,625 563 5,063 563 2,250 563 0563 3,375 563

563 2,813 563 0 0563 0 0 0 0 01,125 563

36
12 15 180 563 6,750 563

33
11 15 165 563 6,188 563 5,625 563 5,063 563 4,500 563

5,063 563 4,500 563 3,938 563

3,938 563 3,375

0 00 0 0 0 0 0 16.92

2.69 ft

0

2,250 563 1,688 563 19.61

2.78 ft

0

1,688 563 563

563 22.40

2.87 ft

14.34

2.58 ft

0563 1,688 563 0 00 0 0 0 0 0

1,125 563

0 0

0563

0

30
10 15 150 563 5,625 563

27
9 15 135 563 5,063 563

3,375 563 2,813 2,250 563

563 563 02,8134,500 563 3,938 563 3,375 563

1,688 563 1,125

563 2,250

9.55

2.33 ft

0563 563 0 0 00 0 0 0 0 00 0

0 11.88

2.46 ft

1,125

563

0 0 01,688 563 1,125

2,250 563 00 00 0 0 0 0 0563 0 0 0
24

8 15 120 563 4,500 563 3,938 563 3,375 563 2,813 563

21
7 15 105 563 3,938 563

0 00 0 0 0 0 00 0 0

3,375 563 2,813 563 2,250 563

1,125 563 563 0 0 02,813 563 2,250 563 1,688 563 0 0 0

0 0 0 0 00 0 0 0 0 00 0

18
6 15 90 563 3,375 563

15
5 15 75 563 2,813 563 2,250 563 1,688 563 1,125 563

1,688 563 1,125 563 563 0

563 0 0

0 00 0 0 0 0 0 3.56

1.80 ft

0

0 0 0 0 5.36

2.01 ft

0

0 0 0

0 7.37

2.18 ft

0

2.01

1.55 ft

00 0 0 0 00 0 0 0 0 0

0 0

0 0

00

0

12
4 15 60 563 2,250 563

9
3 15 45 563 1,688 563

0 0 0 0 0

0 0 001,125 563 563 0 0 0

0 0 0

0 0

0 0 0563 0 0 0 0 0 00 00 0 0 0 0 00 0

0.00

0.78 ft

00 0 0 0 00 0 0 0 0 00 0

0 0.78

1.23 ft

0

0 0 0 0 0 0

0 0
6

2 15 30 563 1,125 563

0 0 0 00 0 0
3

1 15 15 563 563 0

Lift 9 Lift 10
Total Primary 

Settlement 

"Sp" (ft)

Incremental 
Primary 

Settlement 

"Sp" (ft)

Lift 1 Lift 2 Lift 3 Lift 4 Lift 5 Lift 6 Lift 7 Lift 8 Final CoverLift 11 Lift 12 Lift 13 Lift 14

Other Information    Each lift takes 3 months to complete (conservative)

   Life of landfill is assumed to be 30 years

Placement of 
Lift (mos.) Lift No.

Depth of 
Waste Fill 

Lift (ft)

Total 
Depth of 

Waste Fill 
(ft)

Mid-Lift Stresses (psf)

Final Cover

   Hfinal cover (ft) = 

  γfinal cover (pcf) = 

   Assume 3 months to complete construction of final cover

Stresses
   s'zo = initial effective stress (psf)

   s'zf = final effective stress (psf)

Zion Landfill - Site 2 North Expansion - Primary Settlement at Point "W3"
May 2022

   Given:

Primary 
Settlement Eqtn.    Sp = [H x Cc(log ( σ'zo + s'zf ) / s'zo))] /(1+eo)

   Hwaste =  height of waste fill lift

   Maximum waste height  = 206 feet 

   Cell is divided into fourteen (14) waste lifts: 13-lifts at 15-ft ea., and 14th lift at 11-ft

   Each lift takes 3 months to complete
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   Cα' = Cα / (1+eo) = 0.051, and e0 = 0.650

   Cα' = 0.051

   Cell is divided into fourteen (14) lifts:  13-lifts at 15-ft and 1-lift at 14-ft

Ho  = height of lifts 1-13 = 15 ft. lift 14 = 11.0 ft.

t1  = 0.25 yrs

   eo  = 0.432
   Cα = 0.0032

Ho  = height of final cover = 5 feet

30 years

   Post Closure monitoring period = 30 years

(A) (B) (C) (D)

1 3 0.25 0.25 59.75 239 1.819

2 6 0.50 0.25 59.50 238 1.818

3 9 0.75 0.25 59.25 237 1.817

4 12 1.00 0.25 59.00 236 1.815

5 15 1.25 0.25 58.75 235 1.814

6 18 1.50 0.25 58.50 234 1.812

7 21 1.75 0.25 58.25 233 1.811

8 24 2.00 0.25 58.00 232 1.810

9 27 2.25 0.25 57.75 231 1.808

10 30 2.50 0.25 57.50 230 1.807

11 33 2.75 0.25 57.25 229 1.805

12 36 3.00 0.25 57.00 228 1.804

13 39 3.25 0.25 56.75 227 1.802

14 42 3.50 0.25 56.50 226 1.321

final cover 45 3.75 0.25 56.25 225 0.026

24.89 ft

(A) =  

(B) =  Col.(A) / 12

(C) =  

(D) =  30 + 30 - Col.(B)

     Consolidation - A Geotechnical Aspect , Technical Paper in Master Builders Journal, Sept.1999.

(3 mos.) x (1 yr./12mos.) = 0.25

          Secondary settlement equation for waste taken from reference below.

          Values for final cover "c"" and eo determined from laboratory test data.

    Reference:

     Yee, K., Menard Geosystems, Lumpur, K., Upgrading of Existing Landfills by Dynamic

3 months + time for filling previous lifts

Lift No.

Total Time in Months 
to Complete Filling of 

Lifts

Total Time 
in Years to 
Complete 
Filling of 
Lifts (Stx)

t1       

(yrs)

t2       

(yrs) t2 / t1

Ss                      

(ft)

Σ Ss =  

    Notes:

Final Cover

  Secondary Settlement Eqtn:     Ss = [(Cα) / (1+eo)] * (Ho) * (log (t2 / t1))]

   Assume 3 months to complete construction of final cover

Other 
Information

   Landfill life conservatively assumed =

    t1 = time of pseudo-primary settlement to occur after completion of fill (years)

    t2 =  time after placed fill and post-closure (years) = ( 30 + 30 - (S tx) )

Zion Landfill - Site 2 North Expansion - Secondary Settlement at Point "W3"
May 2022

     Given:

Waste

  Secondary Settlement Eqtn:     Ss = [(Cα) / (1+eo)] * (Ho) * (log (t2 / t1))]

   Maximum waste height = 206 ft. (waste) + 5 ft. (cover) = 211 ft.

   Assume 3 months to complete each lift:
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   Cc'  = Cc/(1+eo)

   Cc'  = 0.172

   γwaste (pcf) = 75

5

130.3

s'zo s'zf s'zo s'zf s'zo s'zf s'zo s'zf s'zo s'zf s'zo s'zf s'zo s'zf s'zo s'zf s'zo s'zf s'zo s'zf s'zo s'zf

(Σ Sp = 16.46ft)

     Incremental settlement is the difference of the total primary settlement number and the previous total primary settlement number.

0.35 ft

1.76 ft

64 64 0 0 14.69

64 390 16.46

30
10 1.7 136.7 563 5,126 563 4,564 563 4,001 563 3,439 563 2,876 563 2,314 563 1,751 563 1,189 563 626

0

0 0

0 0

0 0

0 0

    Notes:

     Primary settlement equation and methodology taken from reference below.

    Reference:

     Coduto, D.P., Geotechnical Engineering Principles and Practices, 1998, pp.435-446.

326 3261,515 563 9523,202 563 2,640 563 2,077 5634,890 563 4,327 563 3,765 563
33

final cover 5 141.7 563 5,452 563

14.340 01,125 563 563 0 09 15 135 563 5,063 563

5633,938 563 3,375 563 2,813 563

2,813 563 2,250 563

563 0 02,250 563 1,688 563 1,125 0 0 0

1,688 5634,500 563 3,938 563 3,375 563

0

9.55

2.33 ft

24
8 15 120 563 4,500 563

0 00 0 01,688 563 1,125 563

11.88

2.46 ft

27

02,813 563 2,250 563 1,688 563 0 0 01,125 563 563 0 0 0 0

0 07 15 105 563 3,938 563

0 0

563 03,375 563 2,813 563 2,250 563

5.36

2.01 ft

18
6 15 90 563 3,375 563

0 00 0 0563 0 0 0

7.37

2.18 ft

21

01,688 563 1,125 563 563 0 0 0 00 0 0 0 0

5 15 75 563 2,813 563

0 0

0 02,250 563 1,688 563 1,125 563

2.01

1.55 ft

12
4 15 60 563 2,250 563

0 00 0 00 0 0 0

3.56

1.80 ft

15

0563 0 0 0 0 0 0 0 00 0 0 0 0

3 15 45 563 1,688 563

0 0

0 01,125 563 563 0 0 0

0.00

0.78 ft

6
2 15 30 563 1,125 563

0 00 0 00 0 0 0

0.78

1.23 ft

9

3
1 15 15 563 563 0

Lift 9

0 00 0 0 0 0 0

Placement of 
Lift (mos.) Lift No.

Depth of 
Waste Fill 

Lift (ft)

Total 
Depth of 
Waste Fill 

(ft)

Mid-Lift Stresses (psf)

Lift 9

0

Other Information    Each lift takes 3 months to complete (conservative)

   Life of landfill is assumed to be 30 years

Total Primary 

Settlement 

"Sp" (ft)

Incremental 
Primary 

Settlement "Sp" 
(ft)

Lift 1 Lift 2 Lift 3 Lift 4 Lift 5 Lift 6 Lift 7 Lift 8 Final Cover

Zion Landfill - Site 2 North Expansion - Primary Settlement at Point "W4"
May 2022

   Given:

Primary 
Settlement Eqtn.    Sp = [H x Cc(log ( σ'zo + s'zf ) / s'zo))] /(1+eo)

   Hwaste =  height of waste fill lift

   Maximum waste height  = 136.7 feet 

   Cell is divided into ten (10) waste lifts: 9-lifts at 15-ft ea., and 10th lift at 1.7-ft

   Each lift takes 3 months to complete

Final Cover

   Hfinal cover (ft) = 

  γfinal cover (pcf) = 

   Assume 3 months to complete construction of final cover

Stresses
   s'zo = initial effective stress (psf)

   s'zf = final effective stress (psf)
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   Cα' = Cα / (1+eo) = 0.051, and e0 = 0.650

   Cα' = 0.051

Ho  = height of lifts 1-9 = 15 ft. lift 10 = 1.7 ft.

t1  = 0.25 yrs

   eo  = 0.432
   Cα = 0.0032

Ho  = height of final cover = 5 feet

30 years

   Post Closure monitoring period = 30 years

(A) (B) (C) (D)

1 3 0.25 0.25 59.75 239 1.819

2 6 0.50 0.25 59.50 238 1.818

3 9 0.75 0.25 59.25 237 1.817

4 12 1.00 0.25 59.00 236 1.815

5 15 1.25 0.25 58.75 235 1.814

6 18 1.50 0.25 58.50 234 1.812

7 21 1.75 0.25 58.25 233 1.811

8 24 2.00 0.25 58.00 232 1.810

9 27 2.25 0.25 57.75 231 1.808

10 30 2.50 0.25 57.50 230 0.205

final cover 33 2.75 0.25 57.25 229 0.026

16.56 ft

(A) =  

(B) =  Col.(A) / 12

(C) =  

(D) =  30 + 30 - Col.(B)

     Consolidation - A Geotechnical Aspect , Technical Paper in Master Builders Journal, Sept.1999.

   Cell is divided into ten (10) lifts:  9-lifts at 15-ft and 1-lift at 1.7-ft

(3 mos.) x (1 yr./12mos.) = 0.25

          Secondary settlement equation for waste taken from reference below.

          Values for final cover "c"" and eo determined from laboratory test data.

    Reference:

     Yee, K., Menard Geosystems, Lumpur, K., Upgrading of Existing Landfills by Dynamic

t2 / t1

Ss                      

(ft)

Σ Ss =  

    Notes:

3 months + time for filling previous lifts

t2       

(yrs)Lift No.

Total Time in Months 
to Complete Filling of 

Lifts

Total Time 
in Years to 
Complete 
Filling of 
Lifts (Stx)

t1       

(yrs)

Final Cover

  Secondary Settlement Eqtn:     Ss = [(Cα) / (1+eo)] * (Ho) * (log (t2 / t1))]

   Assume 3 months to complete construction of final cover

Other 
Information

   Landfill life conservatively assumed =

    t1 = time of pseudo-primary settlement to occur after completion of fill (years)

    t2 =  time after placed fill and post-closure (years) = ( 30 + 30 - (S tx) )

Zion Landfill - Site 2 North Expansion - Secondary Settlement at Point "W4"
May 2022

     Given:

Waste

  Secondary Settlement Eqtn:     Ss = [(Cα) / (1+eo)] * (Ho) * (log (t2 / t1))]

   Maximum waste height = 136.7 ft. (waste) + 5 ft. (cover) = 141.7 ft.

   Assume 3 months to complete each lift:
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   Cc'  = Cc/(1+eo)

   Cc'  = 0.172

   γwaste (pcf) = 75

5

130.3

s'zo s'zf s'zo s'zf s'zo s'zf s'zo s'zf s'zo s'zf s'zo s'zf s'zo s'zf s'zo s'zf s'zo s'zf s'zo s'zf s'zo s'zf

(Σ Sp = 16.46 ft)

     Incremental settlement is the difference of the total primary settlement number and the previous total primary settlement number.

   Maximum waste height  = 136.7 feet 

   Cell is divided into ten (10) waste lifts: 9-lifts at 15-ft ea., and 10th lift at 1.7-ft

   Each lift takes 3 months to complete

Zion Landfill - Site 2 North Expansion - Primary Settlement at Point "W5"
May 2022

   Given:

Primary 
Settlement Eqtn.    Sp = [H x Cc(log ( σ'zo + s'zf ) / s'zo))] /(1+eo)

   Hwaste =  height of waste fill lift

Stresses
   s'zo = initial effective stress (psf)

   s'zf = final effective stress (psf)

Final Cover

   Hfinal cover (ft) = 

  γfinal cover (pcf) = 

   Assume 3 months to complete construction of final cover

Other Information    Each lift takes 3 months to complete (conservative)

   Life of landfill is assumed to be 30 years

Placement of 
Lift (mos.) Lift No.

Depth of 
Waste Fill 

Lift (ft)

Total 
Depth of 
Waste Fill 

(ft)

Mid-Lift Stresses (psf)

0.00

Lift 9 Lift 10

Incremental 
Primary 

Settlement "Sp" 
(ft)

Lift 1 Lift 2 Lift 3 Lift 4 Lift 5 Lift 6 Lift 7 Lift 8 Final Cover
Total Primary 

Settlement 

"Sp" (ft)

0 00 0 0 0 0 0 0
3

1 15 15 563 563 0 0 00 0 0 0 0 0 00

0.78 ft

6
2 15 30 563 1,125 563 563 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.78

1.23 ft

2.01

1.55 ft

3.56

1.80 ft

5.36

2.01 ft

9
3 15 45 563 1,688 563 1,125 563 563 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

12
4 15 60 563 2,250 563 1,688 563 1,125 563 563 0 0 0 0 0 0 0 0 0 0 0 0 0 0

15
5 15 75 563 2,813 563 2,250 563 1,688 563 1,125 563 563 0 0 0 0 0 0 0 0 0 0 0 0

18
6 15 90 563 3,375 563 2,813 563 2,250 563 1,688 563 1,125 563 563 0 0 0 0 0 0 0 0 0 0 7.37

2.18 ft

21
7 15 105 563 3,938 563 3,375 563 2,813 563 2,250 563 1,688 563 1,125 563 563 0 0 0 0 0 0 0 0 9.55

2.33 ft

24
8 15 120 563 4,500 563 3,938 563 3,375 563 2,813 563 2,250 563 1,688 563 1,125 563 563 0 0 0 0 0 0 11.88

2.46 ft

27
9 15 135 563 5,063 563 4,500 563 3,938 563 3,375 563 2,813 563 2,250 563

2,876 563 2,314 563

563 0 0 0 01,688 563 1,125 563

1,189 14.69

14.34

0.35 ft

30
10 1.7 136.7 563 5,126 563 5634,564 563 4,001 563 3,439 563 563 626 64 64

1.76 ft

16.463,765 563 1,5153,202 563 2,640 563 2,077 563 563 952 64 390

1,751 0 0

    Notes:

     Primary settlement equation and methodology taken from reference below.

    Reference:

     Coduto, D.P., Geotechnical Engineering Principles and Practices, 1998, pp.435-446.

326 3264,890 563 4,327 563
39

final cover 5 141.7 563 5,452 563
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   Cα' = Cα / (1+eo) = 0.051, and e0 = 0.650

   Cα' = 0.051

   Cell is divided into ten (10) lifts:  9-lifts at 15-ft and 1-lift at 1.7-ft

Ho  = height of lifts 1-9 = 15 ft. lift 10 = 1.7 ft.

t1  = 0.25 yrs

   eo  = 0.432
   Cα = 0.0032

Ho  = height of final cover = 5 feet

30 years

   Post Closure monitoring period = 30 years

(A) (B) (C) (D)

1 3 0.25 0.25 59.75 239 1.819

2 6 0.50 0.25 59.50 238 1.818

3 9 0.75 0.25 59.25 237 1.817

4 12 1.00 0.25 59.00 236 1.815

5 15 1.25 0.25 58.75 235 1.814

6 18 1.50 0.25 58.50 234 1.812

7 21 1.75 0.25 58.25 233 1.811

8 24 2.00 0.25 58.00 232 1.810

9 27 2.25 0.25 57.75 231 1.808

10 30 2.50 0.25 57.50 230 0.205

final cover 33 2.75 0.25 57.25 229 0.026

16.56 ft

(A) =  

(B) =  Col.(A) / 12

(C) =  

(D) =  30 + 30 - Col.(B)

Zion Landfill - Site 2 North Expansion - Secondary Settlement at Point "W5"
May 2022

     Given:

Waste

  Secondary Settlement Eqtn:     Ss = [(Cα) / (1+eo)] * (Ho) * (log (t2 / t1))]

   Maximum waste height = 136.7 ft. (waste) + 5 ft. (cover) = 141.7 ft.

   Assume 3 months to complete each lift:

Final Cover

  Secondary Settlement Eqtn:     Ss = [(Cα) / (1+eo)] * (Ho) * (log (t2 / t1))]

   Assume 3 months to complete construction of final cover

Other 
Information

   Landfill life conservatively assumed =

    t1 = time of pseudo-primary settlement to occur after completion of fill (years)

    t2 =  time after placed fill and post-closure (years) = ( 30 + 30 - (S tx) )

3 months + time for filling previous lifts

Lift No.

Total Time in Months 
to Complete Filling of 

Lifts

Total Time 
in Years to 
Complete 
Filling of 
Lifts (Stx)

t1       

(yrs)

t2       

(yrs) t2 / t1

Ss                      

(ft)

Σ Ss =  

    Notes:

     Consolidation - A Geotechnical Aspect , Technical Paper in Master Builders Journal, Sept.1999.

(3 mos.) x (1 yr./12mos.) = 0.25

          Secondary settlement equation for waste taken from reference below.

          Values for final cover "c"" and eo determined from laboratory test data.

    Reference:

     Yee, K., Menard Geosystems, Lumpur, K., Upgrading of Existing Landfills by Dynamic
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UP GIìÄDIN G O Ir Xi,Xl S'I'I NG X,AN IIXìI LL S trìY DVN/\h4 [ C CONS OLI D.'\'[I ON
A GITOTECI{T{I CA}- ASI'EC]'

L'I(enny Yee , Menarcl Geosystcms Scln llhd, l(uala Lumpul

AIIST'I{AC'I': In l'cccnt ycals, thc scalcity o1'lancl s¡racc availablc fol Ircrv ulbatt dcvcloptlcnt has

plomptccl a lcl.tol,ctl intclcst lìonr local autholitics in tlic encl usc <lf-various lanrUì1ls or in thc extensiolt o1'

thc lilò ol'cxisting landlills. Iìchabilitation of'closccì lancllìlls lìrr ut'ban dcvclopmcnts lias t-cccivctl

consiclclablc ilttcrcst. Likcwisc, thc cxtcnsion o1'lancll'ill lilt to allorv 1ìrr tttoro wastc storâgc is also

l'ccciving cclual attcntion. ln both cascs, gt'tlt"ttrcl itnpt'ovctttctrt is lccluilccl.

Dynaniic coltsoliclaf:ion (also lcnorvn as cìynanric oonrpaction) is a glouncl iurl:rt'ovctrtct.tt tcchnic¡uc.'l'hc
ploccss involr'cs ch'o1:rlring hcavy wcights (15ton - 2Otons) on to thc sur'litcc o1'thc 1ìll lìom a oonsiclclablc

hcight (15m - 20m) lòllowing a solcctccl glicl pattcln. 1-ircsc lrigh-cncrgy impacts ltloclucc strl'lìcicnt
coltrltactiorr cl'lbrt 1o lcrluoc void sltacc, inorcirsc clcnsity ancl leclucc long-tct'ni scttlcntcnt o1'thc 1ìll. lìy
inct'casing thc clcnsity, it incrcascs thc storagc capacity o1-thc lancllìll. ßcsiclc, it also ìncrcascs thc bcaling
oa¡racity. IìcclLrcing thc long-tclm scttlcmont, r'oacls, pall<ing bays and lightcl stluctirrcs calt bc cìcsignccl ort

shallow 1òr¡nciations on closccl lantllìlls.

In this ltapcr, thc suficct ol'scttlcmcnt of rvaste 1ìlls ìs addlcsscd. A casc stttcly concct'ttirtg a hor-rsing

do,elopnrcnt ovcl a IanclfìII is also plcscrttccì.

1.0 IN'I'RODUCI'lOl\
I-ancl1ìlling is onc o1'thc nrost cconouric attcl

lìasiblc nlcaus o1' clisposing nrunicipa'l solicl
wastc in Malaysia ancl othcl coultlt'ics ilt
Southcast Asia. In thc past, thc tlis¡rosal ol'rvastc
lills was calliccl out by uncontlollcd dunrping
into cx-mining poncls ancl 1ow-lying at'c¡s closc
to housing cstâtcs. With inclcasing scalcity ol'
lancl in ulLran alcas, it is inclcasingly clilJicult tcr

lìncl ncrv lanc'llill sitcs 1Ìr' lLrttu'o clumping. 'ì-his

has pronrptcd thc locaì ar¡tholitics arttl lrlivatizctl
companics (opclatols of'IancllìIl) to 1ìncl solr"rtiorr

to cxtcncl thc lil'c oi'thc landlill to allorv lòr nrot'c
wâsto st0râgc.

'l¡picrrl lrrrrtllills rìiry ()ccupy irr'ì irrcir llrrrgirtg
1ìonr soveral ¿ìcrcs to hunclt'ccls o1' aolcs.
Scttlcnrcnt cstinatiou is a tolric of-conccul. lìtott.l

thc olrclator''s viovpoint, lancllìll capacity will bc
inclcasccl i1'urost settlcnient occurs duting thc
stage ol' fì11ing. Unlbltunatcly, thc landlill
scttlcliicnt continucs ovcr ¿ìr1 extcnclccl lrcriod of-

tiilrc with a linal scttlcnrcnt that catr lre as largc
as 30Vo-400/o o1'thc initial li1l hoight (ll.l.l-ing,
ct.a1. 1 998). lìcncc, it is impcrativc that a

solution is nccclctl to inclcasc thc l'atc ol'
scttlcr.ìicnt to l'ccovcr thc aclclitional spaco.

Dynamic consolidation is a goocl mcthocl o1'

conrpacting lclirsc allcl rvastc lìll. 'lhis tcchnicluc

Nlastcl Iluiltlcls Journal, Scpt.1 999

involvcs clrolrping hcavy wcights (15 - 20 tons)
on to thc sr¡r'1Ìrcc ol'thc lì Il fiom a hcight ol' 1 0 t<r

20nr fòllowing a sclcctccl gr'ìcl pattcrn. '1ihc high-
cnclgy impacts proclucc shor:k wavcs t'h¿lt

prol)¿ìgatc to gtcât dcpths (ligr,rrc l). As a lcsult,
thc clcnsity of thc rvaste lìll is incrcascd ancl

hcncc, thc stolagc capacity ol'thc landfìll is also
incrcascd.

With thc iuclcasc in ilrc clcnsity o1'thc wastc 1ìll,
tbc ovclall bcaling capacity is implovccl. 'l'hc

long-tolm scttlcmcnt is t'cclucctl ancl hcncc, thc
dil'1òr'cntial scttìcmcnt is also t'cclucccl which is

iurl:roltaut lÌll thc intcglity o1- tlie covcr systcllr
rvhcn thc landfìll is closccl. In thc past such

lancllìlls havc becn cousirìclccl suitablc only 1ìl'

!ìrccu arcas. Witli thc incrcasing scalcity ol'lancl
in urban alcas, it is mal<ing it ncccssary t<i build
structLrrcs abovc sr¡ch lì1ls. Cliallcs ct.al. (l98l)
leport scvct'al caso histul'ics o1' cotrstl'r¡ctiot.l otr

olcl lelìrsc ti¡rs, which inolr.rclc cot.tstt'ttction of'a
2-stulcy hospital, r'oacls ancl highways. Welsh
(1983) citcs a t'oachvay sitc rvith (lm kr 12nr o1'

wastc lìlls. Mènar-d (1984) citcs a casc fi¡' a

walchousc clcsìgncd rvitÌr l'loor' loacls ol' 20
l<N/nr? ancl splcacl liloting with 145 kN/m2 with
(rm lo lTm oj'r'cfr:sc rvaste. '['hct'c aic ttrany
othcl lccol'clccl ancl publishccl casc stuclics on
sr.rch clo,clolrnrcnts (c.g. Az.iz. &, Mohtl. Iìaihan
(992), Downio & 'lì'chalnc (1979), lìaisal, I(.Ycc
& Varal<sin (1997), I'ìyran & Ilalccr' (19u7),
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I-cwjs & Langcr' (1994), Mapplcbacl< & Ft'asct'
( I 993), Stcinbcr'¡¡ & I-Lrl<as ( I 984), ctc.).

In this papcr-, thc sub.ject o1'scttlcnrcnt ol'rvastc
lì11s ancl lchabilitation o1' lancllìll lbr housing
clcvelopnicnt is plcscntc'<1. Only thc gcotechnica1
aspcct is c<:rvclcrl. 'l'hc rclatcd cr.lvit'ttnmcntal
issr"rc has bccn intcntionally lclÌ out cluc to sl)âco

const la ir.rt.

Itrigulc I

2,0 COMPOSII'IOT¡OFI,ANDIIILt,
Most lancllìlls alc hctct'ogcrtcor-rs ancl thcy cxhibit
anisotr¡ric nratclial pt'opcrtics that alc clillìctllt
to chalactclizc. 'I'yrically, a Iandlì11 consists of
lbocl and garclorr rvastcs, ¡rapct' 1l'oclucts, plastics

ancl lubbcr', textilcs, rvoocl, ashcs ancl thc soils
uscd as covcl'matelial. 'l'ablc I shtlrvs thc
valious corrpoucr.ìts o1'rvastc 1ìlls with thcil
langc o1'unit rvcights. 'I'hc unit rvcighf ancl voicl

latio valy rvith thc t.ypcs o1'rvastc, colnlrosition,
dclrth, methocl of' conr¡raction ancl tho latc o1-

dcconil:rosition, anlong othcl lÌrotols. -l'hc l'atc ol'
clccomposition is fìr'tlicl contlrlìcatccl by scvclal
fÌrctors inclLrding t.ho c1'Iòcts o1- tinrc, tclnpct'¿ìturc
ancl cnvironnrontal conclitions. ln sholt, it is a

conrbination o1' all o1'tho ploblctrs o1'sofÌ olay,
unconrpactccì fill, olganic collsoliclation ancl

clcconrposititx ancl cvcn collapsc ol'cavitics ancl

closion o1' soil into cavitics. It is as

hctcrogcncous as the nloclct'n inclustrial-ur'bart
com¡rlcx thal. plocluccs it. I lcttcc, its
conr¡rosition varics l'ìtnr community to
conrmr.rnity ancl û.onr n¿ìtion to uation. -lhus, tlic
wastc plopcrtics cau [rc consitlcl'cc] as sitc-
spcr:i1i c.

'l'wo clillìr'cnl lìllnrs ol' landlLll can bc dclìncd.
'l'hc unconLlollccl duntp is ol' t'ancl<tttt

cornposition, rìumpccl looscly fì'onl tlucks,

Mastcr lluilclcls Jolllnal, Scpt. 1999

accunrulalccl wifhoLrt control or corupaction, ancl

so:nctimcs covcrccl with a thin laycl of'soil uùcn
it lcaohccl its capacity (sco fìgurc 2a). At thc

othcl cncl, it is thc rvcll-uranagccl sanitaly
lanclfill. 'l'hc nratcrials alc splcacl in laycrs ancl

comlractccl by bLrllclozcls arrcl cotlpactot's, In
sonlc câscs, ccl'lain wastcs such as til'cs at'c

scgrcgatccl lìonr othcrs (sco lìgulc 2b). Most ol
t.hc oltl lancllrÌls al'c thc uncotrfrollccl ilunips.
Untìl lcccntly, thlough plivatization schcmc thc
lanrl1ìll opcration firllows thc cngincclccl lancllìll
schcnrc, 1'hus, it is cxlrcctccl that clcvclolrnrcnts
ovcl olcl Iancllìlls will lcc¡Lriro morc cnginccring
cllìr1.

Figulc 2(a)
LJ ncontrtllccl Lan cì fi ll (N o co ntlol lcd pla ccnrcn t

ancl no compaction)

I ll

FigLrlc 2(b)
Conl r'ol lccl S an italy Lancl 1il I (Sp rcacl an cl

compactcd in Iaycls ol-2-3ln thicl<; crtcapsr"rlatccl

with soil in cclls o1'2-(rni thick)

3.0 S tìl'l'l, [iM ItN'l' CItAIlllC'l' lilì lS]'ICS
Scttlcmcnt is thc major' lrroblcm with lancllìlls.
Sou,crs (1972) citcs a caso o1'a small shopping
ocntcl built ovcl a lanclfill. 'l'hc builtlings alc on

pilcs ilrìvcn tlrlor,rgh thc wastc fìlls. 'l'he bLrilding
u,alls ancl l'ool'havc l'cnlainccl intact. Ilorvcvcr',
llool slabs snl:rpoltccl dilcctly on thc 1ìll stlt'làcc
havc sclllcr'l as nruch as 75nrl. 'l-he llool' slabs

wclc conncctccl to thc pilc-sLrpltoltcd cxtcl'iol'
glaclc bcams, lrut rvas not connoctc'(l to thc
intcliol' colunms. As a lcsult, thc f'lool clt'apcs

cìot'nwald lionl thc cxtcl'iol rvalls tor,val'cl thc
intcriol o1'thc builcling. Snra1l ìntcrior' partitions
lesting directìy on thc llool liavc clackctl badly
ancl door'liarncs havc lrccn rvt"ct:l<ccl ou1. o1'sltapc.
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Waste

Cornponent

Uncornpacted
Unit

Weisht lkN/rn3)

Water

Content

Ratio of Cornpacted to Uncornpacted Unit Weight

Nonnal Cornnaction I Well Compacted

Food waste
Paper/ papelboard
Plastics
Textiles
Rubbel and leather
Yard waste
Wood
Glass
Metals
Ash, bdck, dirl

t.3 - 4.7
0.3 - 1.3

0.3 - 1.3

0.3 - 0.9
0.9 -2.5
0.6 -2.2
1.3 - 3.1

1.6-4.7
0.s I 1.0

3.1-9.4

s0,80
410
| -4
6- l5
l-12

30-80
l5-40
1-4
2-6
6 -12

2.9
4.5
6.7
5.6
3.3

J.J

4.3
1.2

3.0
6.2
l0

6.7
J.J

5
3.3
?{
5.3
1.3

Furthennole, settlernent has incleased since then,
probably due to a change in the rnoisture
environment frorn leaking sewers in the frll.

There ale two possible approaches to the
assesslllent of settlernent:
(a) Extrapolation of monitored data obtained

specifically for the given fill
I ) By glaphical method
2) By analytical method

(b) Estimation frotn existing published data on
sirnilar type of fills
I ) By graphical rnethod
2) By analytical rnethod

Method (a) is the lnost reliable but lequires time
for lnonitoring. This rnethocl relies on the
approxirnately linear lelationship between
settlernent and logarithrn of tirne elapsed since
placernent of waste fill. Methocl (b) relies on
published data for other fills of sirnilal type, and
gives approxirrate answel's quickly. However,
the results are less dependable since the
publishecl data are ralely likely to apply exactly
to a specific given fill. Plelirninaly estirnates
obtained by methocl (b) should be checked by
rnonitoring. Vy'e shall adclress the clifferent
categories of settlement as follow:

3.1 Settlement Under Self-Weight
One of the conhibuting factors to the overall
settlelrent is caused by the selÊweight of the fill.
The time-settlement relationship unclel selÊ
weight is analogous to the secondary
compression of soils after a sholt period of
pseudo-prhlary settlelÌrent, t¡,pically, I to 4
rnonths long. Measurernents taken fi'om past
recorcls inclicate a coeffìcient of secondary
cornpression ranging fi'orn 0.1 to 0.4 (NAVFAC,
1983). Thus, settletrent of the waste fills uncler
its selÊweight after completion of filling can be
estirnated by equation (1) below.

Master Builclers Journal, Sept. 1999

(AH)," = H Co log (t2 I tt\ .......... (1)

where
(AH)*": selÊweight settlernent at tirne t2 (rn)
H: thickness of waste fill (rn)
t1 : tirne pseudo-prirnary settlernent to occur

after cornpletion of fill (years)
t2: tirne after cornpletion of fill (years)

C" = coefficient of secondary cotnpression

Table 2 below suggests typical selÊweight
settlements. According to lrach & Goodger
(1991), a goocl cotnpaction can reduce the selÊ
weight settlement potential by between 50% and

7s%.

Typical unit weights for rnunicipal waste al'e

summarized in Table 3.

Table 4 below shows the unit weights obtained
fi'orn various lanclfills sites.

3.2 Settlement Under External Loads
The tirne-settlement behavior of an old waste
fìlls undel an applied load is analogous to the
behaviol of peat. As load is placed lalge primary
(rnechanical) settlernents occul rapidly with little
or no pore pressule builcl up. This is followed by
secondary compression, which occurs over a

long period of tirne.

The relation of the irnposed stl'ess to settlernent
can be expressed as follow:

(AH)p:H C' log ( {o'o*Âo'}/o'") ....... (2)

where
(AH)o = plirnary (or rnechanical) settlernent (rn)
H: thickness of waste fill (m)
eo: initial void latio
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Wcll-corrrpactccl, rvdl-grlcÌctl sancl ancl gt avcl
Wcll-con.rpactcd shalc ancl rccklill
M cclium-compactcd lock{ìll
Wcll-oompactctl olay
l..ightly conipactccl clay
[.ightly compactccl clay placcrcl in clce¡r laycls
N ominally comlritctccl oÞcno¿rst baokfill
lJnoompactctl sancl

U ncompactctl (punrpccl) o lay
Wcll-compaotcd nrixctl lolirsc (wastc l'ill)
Wcl l-conllo llccl clonrcstic rcfìr so (wastc l'i I J )

rccd in

l'ablc 3

I'al¡lc 2 ouloc: Lcirch &

Lantll'ill Sites

(cx tlt f-9.'-(1 i-Þ ZLal- {-cl L lr_o I' f ì 1 I )
0.5
0.5

1

0.5
1,5

12
1.2

3.5
l2
30
t0

Wastc Dcnsil (kN/nr

(]IRIA

Okl I(lang lìoacl, I(uala I-uur¡rur'
l(cllrrir.luyl. I(uull I.trrnlrur'
Mcrlyìlrntls, Sytlncy'
'l-horil lcith, Sy,lnuyr
l,r.rcas l lcights, Syclncyr
Altruny, Ncw Yolk2
Fnvettcvlllc. Arkiuls¿s'
lì ichm,rr,l. (l;rliIìrrriril

Notc: I (ìâ1a otr(ained lionr IIar¡s¡n¿¡ln ct.al (1993)

2 (lala oblâincd liorn (ìil'fbrd cl.â1. (1992)

Nolc:'l lris is a conslrr¡clior ancl dcnnlitiorl clcbris lamllill
3 (lâla oblîiilc(l 1ìorn Wclsh (1983)
4 datâ obtainc(l 1ìoru Slrrrru¡ ct.â1. (l 989)

Dcscll r¡tion
Avt'trrgc 'ì olal LJnil Wciglrt

v' (kN/rn'l Sorr I cc

Sanitaly Lnncllìll

" Pool oornpaotion

" Modclatc to goocl corryaction
o Gocxl to cxccllcnt compaction
u llalctl waste
. Shlcrlclccl ancl compactc<l
o ìn sitr.¡ dcnsily

Active landfìll with lcachatc mouncl

2,8 4.1
41 1.1

11 94
s,5 10.5
(r.4 10.5

5,5 6,9

ó,(r

'ì'chobanoglous ct.al,
(1911 )

l louschokl'l-r'ash Can
Dcliver-y'i'r'uok

Sanitary l-an111ì11

(a) Not shlcdclccl

' PoclL compaotion
o Cootl ( (rt)ìlla\.li()tl
o llt'sl tolllPitelioll

Shlcddccl

1,1

2.4

3,1
6.3
9.4
8.6

NAVIìAC (t983)

Sanitaly Lanclfill
. ln a lancllill
Allcl clcgr-aclation and scltlcnrcnl
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cr' o 
: effective ovetùut'den pressure (kN/rn2)

Ao' = effective irnposed stress (kN/rn2)
C,= compression ratio (: Crll+q¡
C": cornpression index

NAVFAC (1983) reports that the plimary
compression ratio (C,) r'anges fi'orn 0.1 to 0.4.
Sowers (1972) reports that the cotnpression
index (C") is related to the initial void ratio as

shown in figure 3. The relation can be expressed
as follow:

For fills low in organic lnatters C. : 0.l5eo
For fills high in organic rnatters C": 0.55eo

It is interesting to note that the rnaximuln Cc for
peat is about one{hird gt'eater than the tnaxiurutn
observecl for waste fills.

6 6 l0

lHil^L VOIO RAIIO

Figure 3

Environrnental conditions as well as the
composition of the waste fills determine the
au'ìount of long-term settletxent. This long-terrn
settlelnent is a cornbination of r-nechanical

secondary cornplession, physico-chemical
action, and bio-chemical decay. When there is
no clrastic change in the environtnent the
settlernent-log time relationship is urole or less

linear', similar to secondary cotnpression of soils.
The settlement can be expt'essed by the same
equation (l) above. NAVFAC(1983) r'eportecl

the coefficient of seconclary compression (Co)
ranged fi'orn 0.02 to 0.07. These values are for
fills, which have undergone clecotnposition for
about l0-15 yeals. Higher cornplessibility is

usually associatecl with high organic content. It
is also h'ue for aclvanced degree of
decorlposition.

Sowers (1972) introduces a factor'"cr" for the

long-tenn settlelnent. He suggested "4" as a

function of the initial void ratio (e"). This "ct"
value is high if the organic content subject to
decay is large and the environtnent is favorable
(i.e. wann and moist, with fluctuating water table
that pulrps fresh air into the fill). This value is

low for rnore ineft rnaterials and under non-
favorable environurents. Nonetheless, for any
given void ratio thele is a large range of values

(see figure 4). The relation can be
explessed as follow:

Forfavorableconditionto decay ct : 0.03eo

Forunfavorable condition to decay c¿ : 0.09eo

This "tr" value can be translatecl to the classical

C,, by clivicling "u" by { l+e0} i.e. C,,: a/{ I +e¡}.
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Other calculation rnethocls include the use of a

rheological rnodel as presented in the Gibson and
Lo theory or the power creep law. The power'

cleep law plovicles a better rept'esentation of the
fielcf r.neasuted settlelnent data than the
rheological moclel. Howevet', the rheological
model has parametel's that can be assigned
physical rneaning and leflect the effects of
certain refuse placeuent conclitions. The details
ale not presented in this paper.

4.0 DIFFERENTIAL SETTLEMENT &
DBSIGN MEASURES

There are too lnany uncertainties for accurate
plediction of differential settlernent on waste
fills. In this case, r'ecoul'se should be rnade to the
generally accepted t'ule in engineeling practice
that, in unifonn glrund, diffelential movernent
will not exceed 75o/o of the total overall
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NOTË$ OTq FRIMARY'IhJIT¡A!. CONñPRH$$IOhI OF M$W

Settlement of MSW generally occurs in three phases: initial compression, prirnary

compression, and seeondary compression. lnitial and primany compression occur

rapidly due to the open structure and high hydraulic conductivity of MSW (10{ to 10-5

cm/s) and are difficult to separate. Oonsequently, initial and primary comprossion

usually are groupod together. Secondary compression occurs over longer time frames

and is causecl by mechanical creep and biolo.gical decay- Fro¡ir the perspeetive of

oRemtio.¡.s and rnaintenanee planning afier closure, secondary çpmpression i$ the most

important settlement proces$. Sowers (1973) indicates that pnimary compression is

normally complete within 30 d and Sharma and Ds (2007) índieate that 3*4 rnonths is

typicaìly assumed in practice. tsjanngard and Edgers (1990) anafyzed 24 caee historios

and reported that primary conrpression wãs eomplete within the first two days following

loading.
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Problem Statement: 
 
Determine whether the final cover geomembrane has the required strength to withstand the 
normal stresses imposed by the waste stabilization process as required by 35 Ill. Admin. Code 
Section 811.314(b)(3)(B)(ii). 
 
Given:  
 
 The final cover system design includes slopes of 4H:1V and 10H:1V slopes. 

 
 Poly-Flex (Manufacturer) product information for 40-mil textured LLDPE geomembrane 

(refer to attached pages).  
   
Assumptions: 
 
 The allowable strain for the final cover geomembrane is 30% (manufacturer’s 

specifications). 
 
Calculations: 
 
AutoCAD 2018 was used to determine the maximum differential settlement dimensions that 
occur based on the initial design final cover slopes and maximum 30% allowable strain.   The 
maximum allowable strain was then calculated using the following equation: 
 

 
 

Please see the attached page for the supporting calculations.   
 
Results: 
 
The results indicate that the geomembrane can accommodate a differential settlement of 64% 
for 4H:1V slopes before reaching its allowable strain limit.  A differential settlement of 64% far 
exceeds the maximum differential settlement that was calculated for the final cover slopes due 
to waste settlement (please refer to Appendix J.5-A).  However, the final cover will be routinely 
observed for differential settlement.  The geomembrane will be evaluated for over-stressing in 
locations where differential settlement exceeds 64%.   

O

 H 
Strain ( ) = 

L
ε

∆



0.97X

1.00X

INITIAL 4H:1V SLOPE

INITIAL 10H:1V SLOPE

10H:1V

4H:1V
X

1.3
0X

X

1.30X

0.62X

0.74X

MAXIMUM DIFFERENTIAL SETTLEMENT:
dH/dL * 100%  = (0.62X) / (0.97X) * 100% = 64%

MAXIMUM DIFFERENTIAL SETTLEMENT:
dH/dL * 100%  = (0.74X) / (1.00X) * 100% = 74%

NOTES

GFL EVERGLADES HOLDINGS, LLC
ZION LANDFILL - SITE 2 NORTH

MAX. ALLOWABLE DIFFERENTIAL SETTLEMENT
BASED ON ALLOWABLE GEOMEMBRANE STRAIN

APTIM Environmental
& Infrastructure, LLC
APTIM Environmental & Infrastructure, LLC has prepared this document for a
specific project or purpose.  All information contained within this document is
copyrighted and remains intellectual property of APTIM Environmental &
Infrastructure, LLC.  This document may not be used or copied, in part or in whole,
for any reason without expressed written consent by APTIM Environmental &
Infrastructure, LLC.

AutoCAD SHX Text
FEB. 2020

AutoCAD SHX Text
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AutoCAD SHX Text
RDS

AutoCAD SHX Text
DATE:

AutoCAD SHX Text
APPROVED BY:

AutoCAD SHX Text
PROJ. NO.:

AutoCAD SHX Text
MAXIMUM DIFFERENTIAL SETTLEMENT IS CALCULATED ASSUMING A MAXIMUM ALLOWABLE GEOMEMBRANE STRAIN OF 30%  THIS VALUE IS BASED ON MANUFACTURER'S RECOMMENDATIONS. 
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Property Test Method 40 Mil 60 Mil 80 Mil

Thickness, mils ASTM D 5994
  minimum average  38 57 76
  lowest individual of 8 of 10 readings  36 54 72
  lowest individual of 10 readings  34 51 68

Asperity Height1, mils ASTM D 7466 10 10 10

Sheet Density, g/cc (max.)  ASTM D 1505/D 792 0.939 0.939 0.939

Tensile Properties2 ASTM D 6693
 
1. Break Strength, lb/in  60 90 120
2. Break Elongation, %  250 250 250

2% Modulus, lb/in2 (max.) ASTM D 5323 60,000 60,000 60,000

Tear Resistance, lb ASTM D 1004 22 33 44

Puncture Resistance, lb ASTM D 4833 44 66 88

Axi-Symetric Break Strain, % ASTM D 5617 30 30 30

Carbon Black Content3, % ASTM D 1603 2.0 - 3.0 2.0 - 3.0 2.0 - 3.0

Carbon Black Dispersion ASTM D 5596  --Note 4--

Oxidative Induction Time (OIT)
Standard OIT, minutes ASTM D 3895 100 100 100

Oven Aging at 85°C ASTM D 5721 
High Pressure OIT - % retained after 90 days ASTM D 5885 60 60 60

UV Resistance5 ASTM D 7238
High Pressure OIT6 - % retained after 1600 hrs ASTM D 5885 35 35 35

Roll Dimensions
1. Width (feet):  23 23 23
2. Length (feet):  750 500 375
3. Area (square feet):  17,250 11,500 8,625
4. Gross weight (pounds, approx.):  3,465 3,465 3,435

1 Of 10 readings; 8 must be  7 mils and lowest individual reading must be  5 mils.
2 Machine direction (MD) and cross machine direction (XMD) average values should be on the basis of 5 test specimens each direction. 

Break elongation is calculated using a gauge length of 2.0 inches.
3 Other methods such as ASTM D 4218 or microwave methods are acceptable if an appropriate correlation can be established.
4 Carbon black dispersion for 10 different views: Nine in Categories 1 and 2 with one allowed in Category 3.
5 The condition of the test should be 20 hr. UV cycle at 75°C followed by 4 hr. condensation at 60°C.
6  UV resistance is based on percent retained value regardless of the original HP-OIT value.
These data are provided for informational purposes only and are not intended as a warranty or guarantee. Poly-America, L.P. assumes no 
responsibility in connection with the use of these data. Suitablility for a particular use shall be determined by and is the sole responsibility of 
the end user. These values are subject to change without notice. REV. 03/14

10

TEXTURED LLDPE GEOMEMBRANE

ENGLISH UNITS

Minimum Average Values
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Problem Statement 
 
Determine whether the 6-oz/yd2 final cover geocomposite will remain free-draining based on 
stormwater impingement rates through the final cover. 
         
Given 
 
 Qian, Xuede et. al, Geotechnical Aspects of Landfill Design and Construction. (Refer to 

attached pages). 
 
 Product information sheet from GSE FabriNet 200-mil Geocomposite. (Refer to attached 

pages). 
 
 Hydrogeologic Evaluation of Landfill Performance (HELP) model. (see Appendix K). 
 
 Landfill design specifications for layer types and thicknesses. 
 
Assumptions 
   
 The final cover system includes the following components, from top to bottom: 

  
- 3-foot protective soil cover (6-inch vegetative soil layer and 2.5-foot protective soil layer) 
- 6-oz/yd2 double-sided geocomposite drainage layer 
- 40-mil textured LLDPE geomembrane 
- 2-foot final cover barrier soil (k < 1 x 10 -5 cm/sec) 
 

 The minimum slope of final landform is 10H:1V (0.10 ft/ft) 
 

 The maximum daily peak head within final cover over geomembrane is 0.075 in, or 0.00625 ft 
(see HELP model results for Model 3: 70-years after post-closure care period).  
 

 The hydraulic conductivity of the final cover soils is assumed to be 4.2 x 10-5 cm/sec (see HELP). 
 

 The transmissivity of the geocomposite is 0.5 gal/(min*ft) (see attached pages) 
 

 The total final cover thickness above the geocomposite is 3 feet. 
 
 Flow rate is determined using Darcy’s Law: 
 

QFC=ks(i)(A) 
 
where: 
QFC = flow rate through the final cover soils, ft3/sec 
ks    = hydraulic conductivity of the final cover, ft/sec 
i      = hydraulic gradient = (h + D) / D 
h     = head of final cover  
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D    = thickness of the final cover above the geocomposite 
A    = area over which flow occurs, ft2 (unit area = 1 ft2) 

 
 Assume that the final cover is saturated and there is no soil suction.  Then hydraulic gradient is 

given by: 
 

i = (h + D) / D 
 
where:  
i      = hydraulic gradient 
h     = head within final cover above geocomposite 
D    = thickness of the final cover soils above the geocomposite 

 
 The flow rate of the geocomposite may be lower than manufacturer specifications due to 

clogging and deformation. 
 

Qallow=
QGC

RFIN*RFCR*RFCC*RFBC
 

 
Where: 
 
Qallow  = Allowable flow rate after reduction factors 
QGC      = Calculated geocomposite flow rate from above rate 
RFIN    = Reduction factor for elastic deformation 
RFCR  = reduction factor for creep deformation 
RFCC  = reduction factor for chemical clogging 
RFBC   = Reduction factor for biological clogging 

 
The following reduction factors are assumed (RFIN = 1.5, RFCR = 1.4, RFCC = 1.2, and RFBC = 1.5).  
These value are the upper end values based on testing on geocomposites under normal stresses.   
 
Calculations 
 

1. Determine maximum flow rate through final cover: 
 

QFC = ks(i)(A) = 
ksA(h+D)

D =
(4.2x10-5 cm/ sec x 0.033 ft/cm)(1 ft2)(0.00625 ft + 3 ft)

3 ft = 1.4x10-6 ft3/sec 
 

2. Convert transmissivity of geocomposite to ft3/sec: 
 

Transmissivity =
0.5 gal
min*ft x

1 ft3

7.48 gal x
1 min
60 sec = 0.001 

ft2

sec 

 
3. Determine maximum flow rate through the geocomposite based on manufacturer data: 

 
QGC = kGC(i)(A) =  kGC(i)(wt)=  (kGCt)(i)(w) =  ΘGCiw 
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QGC = ΘGC(i)(A) = (0.001
ft2

sec ) (0.10
ft
ft )(1ft) = 1.0x10-4 ft3/sec  

where: 
   QGC  = flow rate through the geocomposite, cm3/sec 

kGC   = hydraulic conductivity of the geocomposite, cm/sec 
Θ GC  = Transmissivity of Geocomposite 
i       = hydraulic gradient based on slope (ft/ft) 
w     = flow width (unit width = 1 ft) 

 
4. Apply reduction factors to determine allowable field geocomposite flow rate: 

 

Qallow = 
QGC

RFIN*RFCR*RFCC*RFBC
 

 

Qallow = 
1.0 x10-4 ft3/sec

1.5 *1.4 * 1.2 *1.5 = 2.6x10-5 ft3/sec 
 

5. Verify that geocomposite has a higher flow rate than the impingement rate through the final 
cover: 
 
If QFC < Qallow   Free draining conditions 
 
1.4x10-6 ft3/sec < 2.6x10-5 ft3/sec  Free draining conditions 

 
Results 
 
The GSE 6 oz/yd2 double-sided Fabrinet 200-mil Geocomposite will remain free-draining based on 
the maximum impingement rates through the final cover. 
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Normal stress (kN/m2) 
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FIGURE 8.10 Flow Rate Behavior of a 0.25-inch (6.3-mm) Geonet 
Sandwiched between a 16-ozlyd2 (540-g/m2

) Nonwoven Needle-Punched 
Geotextile with Clay above and a 60-mil (1.5-mm) HDPE Geomembrane 
below (USEPA.1989) 

geotextile-geonet system also must be capable of sustaining these loads over time, sug
gesting that long-term tests (or reduction factors) be required to adequately assess 
such situations as well. 

8.4.3 Allowable Geonet Flow Rate 

An allowable flow rate must be extracted from hydraulic testing of the type just 
described. Accordingly, it is necessary to assess how realistic the test setup is in con
trast to the actual field conditions. If it does not model site-specific conditions ade
quately, then some adjustments to the laboratory value must be made. This is often the 
case. As mentioned previously, the laboratory-generated index value is treated as an 
ultimate value, which means that when using ASTM D4716 for flow rate determina
tion, the value must be reduced before used in design. In other words, 

qallow"blc < qul!imate 

The recommended way of doing this is to prescribe reduction factors on each of t 
items not assessed adequately in the laboratory test. For example (Koerner, 1998), 

qallow = RF R 17 R 17 RFIN x 1" CR X r CC X Be 

where quI! =	 ultimate flow rate determined from ASTM D4716 for short-term 
index tests between solid plates using water as the transported liq 
under laboratory test temperatures; 

qallow = allowable flow ratelor final design purposes; 

T, 

1.1 
(41 

5.00 
(240 
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Flow Rates and Reduction from Curves of Figures 8.9 and 8.10 (modified from Koerner. 1994) 

Hydraulic Gradient (i) 
Cross Section 

gallmin-mHDPE 

0.03 0.06 0.12 0.25 0.50 1.00 

0.5 0.9 1.5 2.5 4.4 7.5 

6.2 11.2 18.6 31.1 54.6 93.2 

0.4 0.7 1.1 1.8 3.2 5.0 

5.0 8.7 13.7 22.4 39.7 62.1 

0.1 0.2 0.4 0.7 1.2 2.5 

1.2 2.5 4.9 8.7 14.9 31.1 

20% 22% 30% 28% 28% 33% 

0.5 0.8 1.4 2.3 3.9 6.2 

6.2 9.9 17.4 28.6 48.4 77.0 

0.4 0.6 1.0 1.6 2.7 4.3 

5.0 7.5 12.4 19.9 33.5 53.4 

0.1 0.2 0.4 0.7 1.2 1.9 

1.2 2.4 5.0 8.7 14.9 23.6 

20% 25% 29% 30% 31% 31 0 
/0 

0.4 0.8 1.3 2.2 3.8 5.7 

5.0 9.9 16.1 27.3 47.2 70.8 

3.60.3 0.6 0.9 1.4 2.3 

3.7 7.5 11.2 17A 28.6 44.7 

0.1 0.2 0.4 0.8 1.5 21 

1.3 2.4 4.9 9.9 18.6 26.1 

37~''o25% 25% 31 ~~ 36% 39% 

0.4 0.6 0.9 1.6 2.7 4.3 

53.45.0 7.5 11.2 19.9 33.5 

0.3 0.5 0.8 1.3 1.9 2.8 

34.83.7 6.2 9.9 16.1 23.6 

0.1 0.1 0.1 0.3 0.8 1.5 

18.61.3 1.3 L3 3.8 9.9 

25% 17% 11 % 19% 30% 35% 

(both sides) liter/min-m 

gallmin-mGT/Clay
 
(one side)
 liter/min-m 

gal/min-m 
Difference 

liter/min-m 

Reduction 

HDPE 
(both sides) 

gallmin-m 

liter/min-m 

5.000Ib/ft.' 
(240 kN/m!) 

GT/Clay 
(one side) 

gallmin-m 

liter/min-m 

Difference 
gallmin-m 

liter/min-m 

Reduction 

gallmin-mHOPE 
(both sides) liter/min-m 

gallmin-m10.000 [b/ft! GT/Clay 
(480 kN/m.') (one side) liter/min-m 

gallmin-m 
Difference 

liter/min-m 

Reduction 

HOPE gal/min-m 

(both sides) liter/min-m 

20.000Ib/ft' GT/C1ay gal/min-m 

(960 kN/m') (one side) Iiter/min-m 

gal/min-m 
Difference 

liter/min-m 

Reduction 
1
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RF1N = reduction factor for elastic deformation, or intrusion, of the adjacent 
geosynthetics into the geonet's core space; 

RFcR = reduction factor for creep deformation of the geonet and adjacent 
geosynthetics into geonet's core space; 

RFcc = reduction factor for chemical clogging and/or precipitation of chemi
cals in the geonet's core space; and 

RFBC = reduction factor for biological clogging in the geonet's core space. 

Some guidelines as to various reduction factors to be used in different situations 
are given in Table 8.8. Note that these values are based on preliminary and relatively 
sparse information. Other reduction factors, such as installation damage, viscosity 
effects and temperature effects, could also have been incorporated. If needed, they 
can be included on a site-specific basis. An example problem follows, which illus
trates the use of geonets and points out that high factors of safety are warranted in 
critical situations. 

EXAMPLE 8.2 

What is the allowable geonet flow rate to be used in the design of a secondary leachate collec
tion (Le., leak detection) system? Assume that laboratory testing at proper design load and 
proper hydraulic gradient gave a short-term between-rigid-plate index value of 1.2 gal/min-ft 
(14.9Iiter/rnin-m). 

Solution: Average values from Table 8.8 are used (however, note the large resulting 
reduction): 

(8.17)
qallow == RF RF RF RF

IN X CR X CC X Be 

1.2 
1.75 X 1.7 X 1.75 X 1.75 

== 91.2 == 0.13 gal/min-ft (1.6Iiter/min-m) 
.11 

TABLE 8.8 Recommended Preliminary Reduction Factors for Determining Allowable Flow Rate or Transmissivity 
of Biplanar Geonets (Koerner, 1998) 

Reduction Factor Values 
Application Area 

RFcR * RFc:c 

Sport fields 1.0 to 1.2 l.0 to 1.5 l.0 to 1.2 1.110 L 
Capillary break 1.1 to 1.3 1.0 to 1.2 1.1 to 1.5 Ll to 1
Roof and plaza decks 
Retaining walls, seeping rock and soil slopes 

1.2 to 1.4 
1.3 to 1.5 

1.0 to 1.2 
1.2 to 1.4 

1.0 to 1.2 
1.1 to 1.5 

1.1 to l' 
1.0 to 11 

Drainage blankets 
Surface water drains for landfill caps 
Secondary leachate collection (landfill) 
Primary leachate collection (landfill) 

1.3 to 1.5 
1.3 to 1.5 
1.51:0 2.0 
1.5 to 2.0 

1.2 to 1.4 
1.1 to 1.4 
1.4 to 2.0 
1.4 to 2.0 

1.0 to 1.2 
1.0 to 1.2 
1.5 to 2.0 
1.5 to 2.0 

1.0 to 
1.2 to 
Uta 
1.5 to 

'These values are sensitive to the density of thc resin used in the geonet', manufacture. Thc highcr the den
sity, the lowcr the reduction factor. Crecp of the covering geotextile(s) is a product-specific issue. 
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8.4.4 Designing with Geonets for Drainage 

Several design problems and their solutions are presented in this section. The neces
sary theory for proper understanding of the example problems is summarized at the 
beginning. 

8.4.4.1 Flow Rate Factor of Safety. "Design by Function" requires the formu
lation of a factor of safety as follows:
 

Allowable (test) value
 
FS = -~-~- --

Required (design) value 

For geonets serving as a drainage medium, the targeted value is flow rate and the 
above equation can be written as 

FS = qallow/qrcqd (8.18) 

where qallow = the allowable flow rate; and
 
qreqd = the required flow rate.
 

8.4.4.2 Transmissivity. For saturated systems under laminar flow conditions, 
Darcy's formula can be used to arrive at an alternative to flow rate, namely, the trans
missivity. Darcy's formula states that 

Q = k·i·A = k'i-(w-t) (8.19) 

Q = (k·t)·i·w = e'i-w and (8.20) 

e = k'{ = Q/(i'w) (8.21) 

where Q = the volumetric flow rate, cmo/sec;
 
k = the coefficient of permeability. cm/sec;
 
i = the hydraulic gradient,
 

A = the flow cross-sectional area, cm2
;
 

8 = the transmissivity, cm2/scc;
 
w = the width, em; and
 

t = the thickness, em.
 

In a similar manner as the preceding, a factor of safety can be formulated using 
transmissivity (viz., FS = 8allojOreqd)' Thus. Q/w and transmissivity carry the same 
units and are directly related to one another by means of the hydraulic gradient i. At a 
hydraulic gradient of 1.0, they are numerically identical. At other values of hydraulic 
gradient, they are not equal. Also note that the system must be saturated and flow 
must be laminar in order to use transmissivity. When in doubt, it is usually best to use 
flow rate per unit width. 

8.4.4.3 Required Flow Rate. The required flow rate for the leachate drainage 
layer can be calculated from the equations 

qreqd = (r' w' LH)/w (suitable only for square or rectangular cell) (8.22) 

and 

(8.23)
 





PRODUCT DATA SHEET

AT THE CORE:
A 200 mil thick HyperNet 

geonet heat-laminated on 

one or both sides with a 

nonwoven needlepunched 

geotextile.

GSE FabriNet 200 mil Geocomposite
GSE FabriNet geocomposite consists of a 200 mil thick GSE HyperNet geonet heat-

laminated on one or both sides with a GSE nonwoven needle-punched geotextile. 

The geotextile is available in mass per unit area range of 6 oz/yd2 to 16 oz/yd2. The 

geocomposite is designed and formulated to perform drainage function under a range of 

anticipated site loads, gradients and boundary conditions.

Product Specifications  
Tested Property Test Method Frequency Minimum Average Roll Value(1)

Geocomposite 6 oz/yd2 8 oz/yd2 10 oz/yd2

Transmissivity(2), gal/min/ft, (m2/sec)
Double-Sided Composite 
Single-Sided Composite

ASTM D 4716 1/540,000 ft2

0.5 (1x10-4) 
4.8 (1x10-3)

0.5 (1x10-4)
4.8 (1x10-3)

0.4 (9x10-5)
4.3 (9x10-4)

Ply Adhesion, lb/in ASTM D 7005 1/50,000 ft2 1.0 1.0 1.0

Geonet Core(1,3) – GSE HyperNet

Geonet Core Thickness, mil ASTM D 5199 1/50,000 ft2 200 200 200

Transmissivity(2), gal/min/ft (m2/sec) ASTM D 4716 9.6 (2 x 10-3) 9.6 (2 x 10-3) 9.6 (2 x 10-3)

Density, g/cm3 ASTM D 1505 1/50,000 ft2 0.94 0.94 0.94

Tensile Strength (MD), lb/in ASTM D 7179 1/50,000 ft2 45 45 45

Carbon Black Content, % ASTM D 4218 1/50,000 ft2 2.0 2.0 2.0

Geotextile(1,3)

Mass per Unit Area, oz/yd2 ASTM D 5261 1/90,000 ft2 6 8 10

Grab Tensile Strength, lb ASTM D 4632 1/90,000 ft2 160 220 260

Grab Elongation ASTM D 4632 1/90,000 ft2 50% 50% 50%

CBR Puncture Strength, lb ASTM D 6241 1/540,000 ft2 435 575 725

Trapezoidal Tear Strength, lb ASTM D 4533 1/90,000 ft2 65 90 100

AOS, US sieve(1), (mm) ASTM D 4751 1/540,000 ft2 70 (0.212) 80 (0.180) 100 (0.150)

Permittivity, sec-1 ASTM D 4491 1/540,000 ft2 1.5 1.3 1.0

Water Flow Rate, gpm/ft2 ASTM D 4491 1/540,000 ft2 110 95 75

UV Resistance, % retained ASTM D 4355
(after 500 hours)

per formulation 70 70 70

NOMINAL ROLL DIMENSIONS(4)

Roll Width, ft 14.75 14.75 14.75

Roll Length, ft
Double-Sided Composite 
Single-Sided Composite

270 
300

260 
300 

230 
290

Roll Area, ft2 Double-Sided Composite 
Single-Sided Composite

3,982
4,425

3,835 
4,425

3,392
4,277

 NOTES:

•	(1)	All	geotextile	properties	are	minimum	average	roll	values	except	AOS	which	is	maximum	average	roll	value	and	UV	resistance		

is	typical	value.	Geonet	core	thickness	is	nominal	value.

•	(2)	Gradient	of	0.1,	normal	load	of	10,000	psf,	water	at	70˚F	between	steel	plates	for	15	minutes.	Contact	GSE	for		

performance	transmissivity	value	for	use	in	design.

•	(3)	Component	properties	prior	to	lamination.

•	(4)	Roll	widths	and	lengths	have	a	tolerance	of	±1%.

GSE is a leading manufacturer and marketer of geosynthetic lining products and services. We’ve 
built a reputation of reliability through our dedication to providing consistency of product, price 
and protection to our global customers.

Our commitment to innovation, our focus on quality and our industry expertise allow  
us the flexibility to collaborate with our clients to develop a custom, purpose-fit solution.

For more information on this product and others, please visit us at 
GSEworld.com, call 800.435.2008 or contact your local sales office.

This	 Information	 is	provided	for	 reference	purposes	only	and	 is	not	 intended	as	a	warranty	or	guarantee.	GSE	assumes	no	 liability	 in	connection	with	the	use	of	 this	 Information.	
Specifications	subject	to	change	without	notice.	GSE	and	other	trademarks	in	this	document	are	registered	trademarks	of	GSE	Environmental,	LLC	in	the	United	States	and	certain	
foreign	countries.	REV	04JUN2014
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Problem Statement 
 
Determine whether the 4-inch toe drains (discharge pipe) are sized to drain water that percolates 
through the final cover and is transmitted downslope through the 6-oz geocomposite.  
   
Given 
 
 Toe drains are 4-inch diameter polyethylene pipes with smooth interior, sloped at 3%. 

 
 The toe drains are spaced at 200-foot intervals at the toe of the final cover slope (see Design 

Drawings). 
 
 The geocomposite is a 6-oz/yd² double-sided geocomposite. 
 
 Product information sheet from GSE FabriNet 200-mil Geocomposite. (Refer to attached 

pages). 
 
Assumptions 
   
 The toe drains (smooth pipes) have a Manning’s coefficient of 0.012. 

 
 The geocomposite has a transmissivty of 0.5 gal/(min*ft) (see attached product information 

sheet). 
 
 No flow reduction factors due to deformation of clogging will be applied to the geocomposite 

(conservative assumption). 
 
Calculations 
 

1) Calculate the maximum flow rate converging on the toe drain based on manufacturer 
transmissivity values, assuming that flow across the 200-foot wide spacing converges at the 
same time:  

Transmissivity =
0.5 gal
min*ft  x 

1 ft3

7.48 gal  x 
1 min
60 sec  =  0.001 

ft2

sec 

Max Flow Rate = 200 ft  x 0.001 
ft2

sec = 0.20 
ft3

sec 

 
2) Determine maximum flow rate with the full flow capacity rate for the 4-inch pipes: 

 

Cross Sectional Area of the 4” diameter pipe:  A= π�D2

4
�= π�

� 4 inches
12 inches/ft�

2

4
�=0.09 ft2  

Wetted Perimeter of pipe:             P= 2π �D
2
�= 2π�

4 inches
12 inches/ft

2 �=1.05 ft 
 

Hydraulic Radius:            Rh = A
P

= 0.09 ft2

1.05 ft
=0.09 ft  
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Cross Sectional Velocity (Manning Equation):  
 

v = �
kn
n �

(Rh)
2
3(S)

1
2 

   
  Where,  
         kn = 1.49 for English units 
          n = Manning’s Coefficient of Roughness, 0.012 for a smooth pipe  
          S = slope, 0.03 ft/ft 

    

v = �
1.49
0.012�

(0.09 ft)
2
3(0.03 ft/ft)

1
2 = 4.32 ft/sec 

 
Q = vA = (4.32 ft/sec)(0.09 ft2) = 0.39 ft3/sec 

 
3) Compare the maximum rate of flow converging on the toe drain with the full flow capacity of 

the pipe.   
 

0.20 ft3

sec
 < 0.39 ft3

sec
  

 
Results 
 
The Zion Landfill Site 2 North Expansion has been designed with a toe drain spacing of approximately 
200 feet.  The results of this calculation indicate that the toe drains will pass the maximum discharge 
rate through the geocomposite.  
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PRODUCT DATA SHEET

AT THE CORE:
A 200 mil thick HyperNet 

geonet heat-laminated on 

one or both sides with a 

nonwoven needlepunched 

geotextile.

GSE FabriNet 200 mil Geocomposite
GSE FabriNet geocomposite consists of a 200 mil thick GSE HyperNet geonet heat-

laminated on one or both sides with a GSE nonwoven needle-punched geotextile. 

The geotextile is available in mass per unit area range of 6 oz/yd2 to 16 oz/yd2. The 

geocomposite is designed and formulated to perform drainage function under a range of 

anticipated site loads, gradients and boundary conditions.

Product Specifications  
Tested Property Test Method Frequency Minimum Average Roll Value(1)

Geocomposite 6 oz/yd2 8 oz/yd2 10 oz/yd2

Transmissivity(2), gal/min/ft, (m2/sec)
Double-Sided Composite 
Single-Sided Composite

ASTM D 4716 1/540,000 ft2

0.5 (1x10-4) 
4.8 (1x10-3)

0.5 (1x10-4)
4.8 (1x10-3)

0.4 (9x10-5)
4.3 (9x10-4)

Ply Adhesion, lb/in ASTM D 7005 1/50,000 ft2 1.0 1.0 1.0

Geonet Core(1,3) – GSE HyperNet

Geonet Core Thickness, mil ASTM D 5199 1/50,000 ft2 200 200 200

Transmissivity(2), gal/min/ft (m2/sec) ASTM D 4716 9.6 (2 x 10-3) 9.6 (2 x 10-3) 9.6 (2 x 10-3)

Density, g/cm3 ASTM D 1505 1/50,000 ft2 0.94 0.94 0.94

Tensile Strength (MD), lb/in ASTM D 7179 1/50,000 ft2 45 45 45

Carbon Black Content, % ASTM D 4218 1/50,000 ft2 2.0 2.0 2.0

Geotextile(1,3)

Mass per Unit Area, oz/yd2 ASTM D 5261 1/90,000 ft2 6 8 10

Grab Tensile Strength, lb ASTM D 4632 1/90,000 ft2 160 220 260

Grab Elongation ASTM D 4632 1/90,000 ft2 50% 50% 50%

CBR Puncture Strength, lb ASTM D 6241 1/540,000 ft2 435 575 725

Trapezoidal Tear Strength, lb ASTM D 4533 1/90,000 ft2 65 90 100

AOS, US sieve(1), (mm) ASTM D 4751 1/540,000 ft2 70 (0.212) 80 (0.180) 100 (0.150)

Permittivity, sec-1 ASTM D 4491 1/540,000 ft2 1.5 1.3 1.0

Water Flow Rate, gpm/ft2 ASTM D 4491 1/540,000 ft2 110 95 75

UV Resistance, % retained ASTM D 4355
(after 500 hours)

per formulation 70 70 70

NOMINAL ROLL DIMENSIONS(4)

Roll Width, ft 14.75 14.75 14.75

Roll Length, ft
Double-Sided Composite 
Single-Sided Composite

270 
300

260 
300 

230 
290

Roll Area, ft2 Double-Sided Composite 
Single-Sided Composite

3,982
4,425

3,835 
4,425

3,392
4,277

 NOTES:

•	(1)	All	geotextile	properties	are	minimum	average	roll	values	except	AOS	which	is	maximum	average	roll	value	and	UV	resistance		

is	typical	value.	Geonet	core	thickness	is	nominal	value.

•	(2)	Gradient	of	0.1,	normal	load	of	10,000	psf,	water	at	70˚F	between	steel	plates	for	15	minutes.	Contact	GSE	for		

performance	transmissivity	value	for	use	in	design.

•	(3)	Component	properties	prior	to	lamination.

•	(4)	Roll	widths	and	lengths	have	a	tolerance	of	±1%.

GSE is a leading manufacturer and marketer of geosynthetic lining products and services. We’ve 
built a reputation of reliability through our dedication to providing consistency of product, price 
and protection to our global customers.

Our commitment to innovation, our focus on quality and our industry expertise allow  
us the flexibility to collaborate with our clients to develop a custom, purpose-fit solution.

For more information on this product and others, please visit us at 
GSEworld.com, call 800.435.2008 or contact your local sales office.

This	 Information	 is	provided	for	 reference	purposes	only	and	 is	not	 intended	as	a	warranty	or	guarantee.	GSE	assumes	no	 liability	 in	connection	with	the	use	of	 this	 Information.	
Specifications	subject	to	change	without	notice.	GSE	and	other	trademarks	in	this	document	are	registered	trademarks	of	GSE	Environmental,	LLC	in	the	United	States	and	certain	
foreign	countries.	REV	04JUN2014
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Problem Statement 
 
Determine the factor of safety (FS) against slope failure of the terrace berms on the final cover 
for static and seismic conditions.  35 Ill. Admin. Code Section 811.304 (d) requires that “the waste 
disposal unit shall be designed to achieve a factor of safety against slope failure of at least: 1.5 
for static conditions and 1.3 under seismic conditions.” 
 
Given 
 
❏ Das, Braja M., Principles of Geotechnical Engineering.  PWS-Kent, Second Edition, 1990. 

(Please see attached pages). 
 
 Design detail of typical terrace berm and final cover included in the design drawings 

contained in this application. 
 
❏ Appendix J.1 “Summary of Geotechnical Design Parameters” contained in this Application. 

 
 
Assumptions 
  
❏ Assume berm will typically be constructed from the same materials as the final cover soil, 

which has the following properties: 
 

   Short-term Conditions  Long-term Conditions 
  γsoil  = 130.3 pcf  γ’soil  = 130.3 pcf  
  Φ  = 11.8 degrees Φ’  = 34.3 degrees 
  c = 1,465 psf                  c’ = 0 psf 

  
❏ The terrace berms for the proposed final cover typically have a 2H:1V slope and will rise 

approximately 2-feet above the highest common point of the slope. 
  

❏ The slope of the final cover side slopes is 4H:1V, therefore β = 14.04 degrees.  
  
❏ The horizontal acceleration is 0.0461g. 
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Calculations 
 
Volume of Terrace Berm per Unit Width 
 
Refer to the attached diagram of the typical terrace berm for dimensions. 
 
Volume of Terrace = (0.5)(20 ft)(10 ft) - (0.5)(20 ft)(5 ft) - (0.5)(4 ft)(2 ft) - (0.5)(6 ft)(3 ft) 
 
Volume of Terrace = 37.0 ft3 per foot of berm 
 

Weight of Terrace (W) = 37.0 
ft3

ft
(130.3 pcf) = 4,821.1 lb/ft 

 
Static Conditions: Short-term Conditions 
 
The factor of safety under static conditions using the Culmann’s Method. 
 
Normal Force (N): 

N = W cosβ = �4,821.1
lb
ft� ( cos 14.04°) = 4,677.1 lb/ft 

 
Length of Sliding Surface (AB����): 

 

AB �����= 
H

sinβ
 =  

5.0 ft
sin(14.04°) = 20.6 ft 

 
N per length of sliding surface: 

 

N' = 
N

AB����
 = 

 4,677.1 lb/ft
20.6 ft  = 227.0 psf 

 
Resisting Force (FR): 
 

FR = N' × tan(φ) + c = (227.0 psf)(tan 11.8°) + 1,465 psf = 1,512.4 psf  
 

 
Driving Force (FD): 
 

FD = 
W sinβ

AB����
 =  

�4,821.1 lb
ft� (sin14.04°)

20.6 ft  = 56.8 psf 
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Factor of Safety (F.S.): 
 

F.S. = 
FR 
FD

 = 
1,512.4 psf

56.8 psf  = 26.6 

 
 
Static Conditions: Long-term Conditions 
 
The factor of safety under static conditions using the Culmann’s Method. 
 
Normal Force (N): 

N = W cosβ = �4,821.1
lb
ft� ( cos 14.04°) = 4,677.1 lb/ft 

 
Length of Sliding Surface ( AB���� ): 

 

AB���� = 
H

sinβ
 = 

5.0 ft
sin(14.04°) = 20.6 ft 

 
N per length of sliding surface: 

 

N' = 
N

AB����
 =

 4,677.1 lb/ft
20.6 ft  = 227.0 psf 

 
Resisting Force (FR): 
 

FR = N' × tan(φ) +  c = (227.0 psf)(tan 34.3 °) + 0 psf = 154.8 psf  
 

 
Driving Force (FD): 
 

FD = 
W sinβ

AB����
 =  

�4,821.1 lb
ft� (sin 14.04°)

20.6 ft = 56.8 psf 
 
Factor of Safety (F.S.): 

 

F.S. = 
FR
FD

 = 
154.8 psf
56.8 psf  = 2.73 
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Seismic Conditions: Short-term Conditions 
 
The factor of safety under seismic conditions using the Culmann’s Method. 
 
Normal Force (N): 
 

N = Wcosβ - 0.0461 Wcosβ 

N = �4,821.1
lb
ft� cos (14.04°) - 0.0461 �4,821.1

lb
ft� cos (14.04°) 

N = 4,461.5 lb/ft 
 
N per length of sliding surface: 

 

N' = 
N

AB����
 = 

4,461.5 lb/ft
20.6 ft  = 216.6 psf 

 
Resisting force (FR): 
 

FR = N'tan(φ) + c = (216.6 psf)(tan 11.8°) + 1,465 psf = 1,510.3 psf 
 

 
Driving Force (FD): 
 

FD = 
W sin β+0.0461 Wcos β

AB����
 

 

FD = 
�4,821.1 lb

ft� sin (14.04°) + 0.0461 �4,821.1 lbft� cos (14.04°)

20.6 ft  
 

FD = 67.2 psf 
 
 
Calculation of Safety Factor (F.S.): 
 

F.S. = 
FR
FD

 = 
1,510.3 psf

67.2 psf  = 22.5  
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Seismic Conditions: Long-term Conditions 
 
The factor of safety under seismic conditions using the Culmann’s Method. 
 
Normal Force (N): 
 

N = Wcosβ - 0.0461Wcosβ 
 

N = �4,821.1
lb
ft� ( cos 14.04°) - 0.0461 �4,821.1

lb
ft� (cos 14.04°) 

 

N = 4,461.5 lb/ft 
 
N per length of sliding surface: 

 

N' = 
N

AB����
 = 

4,461.5 lb/ft
20.6 ft  = 216.6 psf 

 
Resisting force (FR): 
 

FR = N'tan(φ) + c = (216.6 psf)(tan 34.3°) + 0 psf = 147.8 psf 
 
 
Driving Force (FD): 
 

FD = 
W sin β + 0.0461Wcos β

AB����
 

 

FD= 
�4,821.1 lb

ft� sin (14.04°) + 0.0461 �4,821.1 lb
ft� cos (14.04°)

20.6 ft  
 

FD = 67.2 psf 
 
 
Calculation of Safety Factor (F.S.): 
 

F.S. = 
FR
FD

 = 
147.8 psf
67.2 psf  = 2.20  
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Results 
 
The terrace berms have been designed to meet the required factor of safety for both static (at 
least 1.5) and seismic conditions (at least 1.3).  In summary: 
 
 

FACTORS OF SAFETY 

Short-term Conditions 

Static Conditions  Seismic Conditions 

26.6 22.5 

Long-term Conditions 

Static Conditions  Seismic Conditions  

2.73 2.20 
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