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Client: Zion Landfill, Inc.
Project: Zion Landfill — Site 2 North Expansion
A P T I M Project #: 631020105
Calculated By: SJW Date: 05/2022
Checked By: DAM Date: 05/2022
TITLE: RAINFALL TOTALS AND DISTRIBUTIONS

Problem Statement

Determine the rainfall totals and distributions of the 24-hour and 1-hour storm events for the
2-year, 10-year, 25-year, and 100-year frequencies. The rainfall totals and distributions are used in
the HydroCAD Version 10 (HydroCAD) computer model to determine rainfall runoff quantities.

Given

Rainfall data used for the Site 2 North Expansion area was obtained from Appendix | of the Lake
County Watershed Development Ordinance (WDO) published by the Lake County Stormwater
Management Commission, effective October 13, 2020 (see attached reference). The most recent
version of the WDO includes updated rainfall depths obtained from the lllinois State Water Survey
(ISWS) Bulletin 75 - Precipitation Frequency Study for lllinois authored by James R. Angel and
Momcilo Markus in March 2020.

In addition to updating rainfall depths, the ISWS Bulletin 75 also provides an update to the companion
distribution bulletin (Bulletin 70) that defines rainfall distributions. The rainfall distributions defined in
Bulletin 70 are commonly known as “Huff distributions” named after the author of the bulletin. Bulletin
70 and consequently Bulletin 75 outlines that first-quartile distribution patterns are appropriate for use
in short duration events (1-hour storms), while third-quartile distribution patterns are appropriate for
long duration events (24-hour storms). These distribution patterns are programed into HydroCAD
based on the information provided in Appendix | of the WDO (see attached reference).

Results
The 24-hour and 1-hour storm events for the 2-year, 10-year, 25-year and 100-year frequencies for

the “Northeast” climatic section of lllinois, where the proposed Site 2 North Expansion area is located,
are summarized below.

Table 1
Estimated Rainfall
Recurrence Interval 1-Hour (inches) 24-Hour (inches)
2-Year 1.57 3.34
10-Year 2.42 5.15
25-Year 3.03 6.45
100-Year 4.03 8.57
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Appendix I: Rainfall Depth Duration Frequency Tables for Lake County

Rainfall Depth Duration Frequency Tables for Lake County
Rainfall is in Inches

Storm 2- 3- 4- 6- 9- 1- 2- 5- 10- 25- 50- 100- 500-
Duration month | month | month | month | month year | year| year| vyear| vyear| vyear| year| vyear
5 minutes 0.19 0.22 0.24 0.27 0.31 0.33 0.40 0.52 0.62 0.77 0.90 1.03 1.35
10 minutes 035| 040| 043| 049| 056| 061| 073 095, 113| 142| 165| 189| 247
15 minutes 0.42 0.49 0.53 0.61 0.69 0.75 0.90 1.16 1.39 1.74 2.03 2.32 3.04
30 minutes 0.58 0.66 0.73 0.83 0.94 1.03 1.24 1.59 1.91 2.39 2.78 3.17 4.16

1 hour 074 084 093 1.05 120 130 157) 202 242§ 3.03) 353| 403 5.28
2 hours 091 104| 114| 130| 148| 161| 194| 249| 299| 374| 435| 497| 652
3 hours 100 115| 126| 144 163 177 214 275| 330| 413| 480| 549| 7.20
6 hours 118 135| 148 168 191| 208| 251| 323| 38b6| 484 563| 643 843
12 hours 137 156 171 195 221 241 291 374| 448| 561| 653| 746| 978
18 hours 148| 169 185| 211 239 261 3.14| 404| 484| 606| 705| 806| 1057
24 hours 157 180 187 224 255 277 334 430 b4s| 750 8571 11.24
48 hours 172 197| 216| 246| 279| 304| 366| 471| 562| 699| 813| 9.28| 12.10
72 hours 187 214| 234 267| 3.03| 330 397| 508| 6.05| 749| 864| 095.85| 1281

120 hours 208 238 261 297 | 337| 367| 442 563 6.68| 816| 9.39| 1066| 13.81
240 hours 263 | 301 330 376| 4.27| 465| 560| 7.09 8.25 9.90| 11.26| 12.65| 16.00

References: ISWS Bulletin 75 Precipitation Frequency Study for lllinois
James R. Angel and Momcile Markus
llinois State Water Survey, March 2020

HUFF RAINFALL DISTRIBUTIONS

The Huff quartiles represent the typical rainfall distribution for 4 different storm duration ranges. The First quartile applies to storms
less than or equal to 6 hours long. Second is for storms greater than 6 hours and less than or equal to 12 while the third is Huff
quartile is for storms greater than 12 hours and less than or equal to 24 hours. Fourth quartile storms apply to storm durations
greater than 24 hours.

AREA < 10 SM AREA > 10 & AREA < 50 AREA > 50 & AREA <400
Portion of First Secand Third Fourth First Second Third Fourth First Second Third Fourth
the Storm Quartile Quartile Quartile Quartile Quartile Quartile Quartile Quartile Quartile Quartile Quartile Quartile
0/24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1/24 8.36 2,29 2.05 2.31 6.41 1.48 1.33 1.48 4.59 0.88 0.72 0.90
2/24 17.73 4.82 431 4.79 15.69 3.57 3.02 3.34 13.49 2.38 1.85 2.29
3/24 28.11 7.78 6.67 7.12 27.45 6.39 5.13 5.72 25.94 4.93 3.47 4.36
4/24 38.33 11.33 9.12 9.78 38.91 10.02 7.53 8.56 39.17 8.52 5.57 7.10
5/24 47.45 15.79 11.71 12.53 49,34 14.71 10.01 11.69 51.04 13.19 8.28 9.93
6/24 55.50 21.39 14.38 15.23 58.55 20.89 12.65 14.18 60.78 19.59 10.96 12.84
7/24 62.25 28.41 16.91 17.91 65.88 28.91 15.24 17.19 69.26 27.46 13.79 15.48
8/24 67.22 36.44 19.64 20.33 71.10 37.55 18.17 19.69 74.80 37.17 16.35 17.83
9/24 70.82 45.29 22.78 22.83 74,92 46.86 21.46 22.27 78.74 47.77 19.66 20.12
10/24 74.17 54.35 26.33 25.41 78.30 56.25 25.36 24.81 82.20 58.18 23.46 23.12
11/24 76.97 62.38 30.93 28.35 81.16 64.84 29.90 27.46 85.13 67.64 28.07 25.76
12/24 79.81 69.76 36.35 31.25 83.75 72.90 35.60 30.33 87.38 75.86 34.06 28.26
13/24 82,55 75.48 43.92 33.90 86.20 79.07 43.42 3242 89.58 82,04 42.30 30.89
14/24 85.18 80.38 5211 36.33 88.64 8397 52.18 34.28 91.45 86.92 52.02 33.68
15/24 87.40 84.70 61.02 38.61 90.81 87.58 61.88 36.89 93.35 90.33 62.76 36.12
16/24 89.47 87.81 69.89 41.24 92.58 90.67 71.81 39.73 94.80 93.09 72.80 39.07
17/24 91.17 90.22 78.19 45.08 93.99 92.76 80.43 43.85 95.99 94.82 82.27 42,93
18/24 92.70 92.17 84.92 51.29 95.19 94.59 87.25 49.87 96.94 96.25 89.19 48.98
19/24 94.03 93.81 89.74 59.31 96.35 95.97 92.01 58.93 97.70 97.34 93.60 59.22
20/24 95.36 95.29 93.11 69.19 97.27 §7.10 95.04 69.85 98.35 9821 96.33 71.66
21/24 96.56 96.57 95.34 80.05 98.03 97.99 96.90 82.36 98.86 98.83 97.97 85.18
22/24 97.74 97.74 97.06 89.71 98.74 98.72 98.22 92.59 99.28 99.30 98.98 94.64
23/24 98.85 98.84 98.56 96.04 99.37 99.39 99.21 97.96 99.66 99.67 99.58 98.77
24/24 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
References: ISWS Bulletin 75 Precipitation Frequency Study for llinois

James R. Angel and Momcilo Markus
lllinois State Water Survey, March 2020

LAKE COUNTY WATERSHED DEVELOPMENT ORDINANCE -1
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M.2 - Subcatchment Delineation
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Client: Zion Landfill, Inc.
Project: Zion Landfill — Site 2 North Expansion
A P T I M Project #: 631020105
Calculated By: SJW Date: 05/2022
Checked By: DAM Date: 05/2022
TITLE: SUBCATCHMENT DELINEATION

Problem Statement

Delineate the subcatchment areas (watersheds) for existing and proposed final conditions for the Site
2 North Expansion area.

Given

The stormwater management system that is described in this calculation represents all areas that will
convey stormwater associated with the proposed Site 2 North Expansion. As such, the area for
analysis in both the existing and proposed conditions includes all land development areas that will be
hydrologically disturb and hydraulically connected portions of the existing facility that share common
stormwater management features. For example, the existing landfill facility currently uses Stormwater
Basin 5R. With the new landfill expansion design, stormwater from both the existing landfill and the
proposed landfill expansion area will be directed to Stormwater Basin 5R will be accepting stormwater
from both the existing landfill and the proposed expanded landfill; therefore, all areas that drain into
Stormwater Basin 5R are delineated for evaluation.

Existing landfill areas that do not share common stormwater management areas or features with the
expansion footprint are not included in this analysis. These features, which will remain unchanged,
have already been analyzed and permitted.

Permitted and Existing Conditions

The existing landfill facility is generally bounded to the east by Kenosha Road, to the west by Green
Bay Road, to the south by 9th Street and to the north by a tree nursery, golf course, and residential
properties along Kenosha Road. The proposed landfill expansion will increase the footprint of the
facility to the north in the location of the existing tree nursery and current residential properties along
Kenosha Road that are owned by GFL. The proposed landfill expansion area will be bounded to the
west by a golf course, to the north by Russell Road, and to the east by Kenosha Road and residential
properties.

The proposed landfill expansion area is located in two distinct sub-watershed boundaries. The
western side of the proposed landfill area drains to the Upper Des Plaines River sub-watershed (part
of the Des Plaines River Watershed), while the eastern side is part of the Kellogg Creek sub-
watershed (part of the Lake Michigan Watershed). These sub-watershed boundaries were adapted
from the Lake County Stormwater Management Commission maps and GIS Division maps.

As noted above, Stormwater Basin 5R is an existing, permitted stormwater detention basin that will
collect water from the proposed landfill expansion area. A detailed stormwater analysis for this
detention basin was developed for the existing landfill application, which was reviewed and approved
by the Lake County Stormwater Management Commission. As such, Stormwater Basin 5R has been
omitted from the existing conditions analysis because it has been previously reviewed and approved.

The subcatchment areas for the existing conditions are shown on Figure M.2-1.

T:\Projects\2018\Advanced Zion Landfill Expansion\IEPA Application\19 - Appendix M - Stormwater Management\M.2 - Subcatchment Delineation\Support Docs\M.2 - Subcatchment Delineation May 2022.docx



Page: 2 of 2

Client: Zion Landfill, Inc.
Project: Zion Landfill — Site 2 North Expansion
A P T I M Project #: 631020105
Calculated By: SJW Date: 05/2022
Checked By: DAM Date: 05/2022
TITLE: SUBCATCHMENT DELINEATION

Proposed Conditions

The proposed conditions analysis considers the entire proposed landfill expansion footprint as well
as portions of the existing landfill that will be directed into the proposed stormwater management
system and areas that will flow into Stormwater Basin 5R. The proposed conditions analysis
considers more acreage than the existing conditions analysis due to the modification of the drainage
area flowing to Stormwater Basin 5R and the stormwater modeling necessary to ensure compliance
is maintained at Stormwater Basin 5R.

A new stormwater basin, Stormwater Basin 8, will be constructed to the north of the proposed
expansion waste boundary. Stormwater Basin 8 will collect and convey stormwater from the western
and northern portions of the proposed landfill expansion area and stormwater from the north slope of
the existing landfill that previously flowed to Stormwater Basin 5R. The eastern portion of the
proposed landfill expansion area, as well as the east and southeast areas of the existing landfill will
be directed to flow into Stormwater Basin 5R.

For the proposed conditions analysis, subcatchment areas were delineated based on final buildout
conditions of the proposed landfill expansion. Subcatchment areas were delineated using
topographic divides and stormwater management feature locations including terrace berms,
downchutes, flume pipes (letdown pipes), perimeter ditches, and stormwater basins. In addition,
hydrologically disturbed areas that are not conveyed to stormwater basins have also been delineated
including portions of the perimeter screening berm.

Portions of the landfill expansion area will not be hydrologically disturbed. Effort has been made to
preserve a stand of old trees that are located to the east of the proposed landfill expansion area. A
drain tile will be constructed to ensure that ponding does not occur in this area. The drain tile will be
routed to Stormwater Basin 8.

The subcatchment areas for the proposed conditions are shown on Figure M.2-2.

Results

Figures M.2-1 and M.2-2 depict the delineations of the existing and proposed stormwater
subcatchment areas for the Site 2 North Expansion. The attached Tables M.2-1 and M.2-2

summarize the approximate acreage of all subcatchment areas for the existing and proposed
conditions, respectively, and identify the ultimate discharge locations for each area.
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Zion Landfill - Site 2 North Expansion

Table M.2-1
Subcatchment Area Summary Table
Existing Conditions

81.7 Acres 40.2 Acres
Ultimate Discharge Location: Ultimate Discharge Location:
Des Plaines River Watershed Lake Michigan Watershed
Identifier Area (Acres) Identifier Area (Acres)
Subcat X1 81.7 Subcat X2 40.2

Note: 1. The total area evaluated for the existing conditions (227.0 acres) includes the areas identified above (121.9 acres) and
the areas currently routed to Stormwater Basin 5R under the permitted landfill design (105.1 acres).
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Zion Landfill - Site 2 North Expansion

Table M.2-2

Subcatchment Area Summary Table

Proposed Conditions

Subcatchment A1

Subcatchment B

Subcatchment N-A

Subcatchment N-B

Subcatchment N-C

Subcatchment N-D

Subcatchment N-E

30.5 Acres

22.7 Acres

37.5 Acres

39.7 Acres

23.1 Acres

4.8 Acres

9 Acres

Ultimate Discharge Location:
Stormwater Basin 8
(Des Plaines River Watershed)

Ultimate Discharge Location:
Stormwater Basin 8
(Des Plaines River Watershed)

Ultimate Discharge Location:
Stormwater Basin 8
(Des Plaines River Watershed)

Ultimate Discharge Location:
Stormwater Basin 8
(Des Plaines River Watershed)

Ultimate Discharge Location:
Stormwater Basin 5R
(Lake Michigan Watershed)

Ultimate Discharge Location:
Des Plaines Watershed

Ultimate Discharge Location:
Lake Michigan Watershed

Ultimate Discharge Location:
Stormwater Basin 5R
(Lake Michigan Watershed)

Ultimate Discharge Location:
Stormwater Basin 5R
(Lake Michigan Watershed)

Ultimate Discharge Location:
Stormwater Basin 5R
(Lake Michigan Watershed)

Ultimate Discharge Location:
Stormwater Basin 8
(Des Plaines River Watershed)

Ultimate Discharge Location:
Stormwater Basin 8
(Des Plaines River Watershed)

Ultimate Discharge Location:
Stormwater Basin 5R
(Lake Michigan Watershed)

Identifier Area (Acres) Identifier Area (Acres) Identifier Area (Acres) Identifier Area (Acres) Identifier Area (Acres) Identifier Area (Acres) Identifier Area (Acres)
Subcat A1A 6.7 Subcat B1 2.0 Subcat N-A1 3.6 Subcat N-B1 3.2 Subcat N-C1 7.0 Subcat N-D1 0.1 Subcat N-E1 9.0
Subcat A1B 5.2 Subcat B2 2.7 Subcat N-A2 238 Subcat N-B2 4.5 Subcat N-C2 4.2 Subcat N-D2 4.7
Subcat A1C 9.2 Subcat B3 22 Subcat N-A3 13 Subcat N-B3 3.4 Subcat N-C3 4.2
Subcat A1D 71 Subcat B4 19 Subcat N-A4 6.9 Subcat N-B4 3.8 Subcat N-C4 3.5
Subcat A1E 1.1 Subcat B5 19 Subcat N-A5 0.7 Subcat N-B5 4.5 Subcat N-C5 0.7
Subcat A1F 1.0 Subcat B6 1.2 Subcat N-A6 4.1 Subcat N-B6 4.3 Subcat N-C6 0.7
Subcat A1G 0.2 Subcat B7 22 Subcat N-A7 0.4 Subcat N-B7 4.0 Subcat N-C7 12

Subcat B8 1.2 Subcat N-A8 3.8 Subcat N-B8 3.5 Subcat N-C8 16
Subcat B9A 14 Subcat N-A9 0.2 Subcat N-B9 12
Subcat B9B 0.6 Subcat N-A10 3.8 Subcat N-B10 15
Subcat B10A 0.8 Subcat N-A11 18 Subcat N-B11 13
Subcat B10B 0.5 Subcat N-A12 24 Subcat N-B12 17
Subcat B11 2.3 Subcat N-A13 13 Subcat N-B13 2.0
Subcat B12 1.2 Subcat N-A14 13 Subcat N-B14 0.7
Subcat B13 0.3 Subcat N-A15 1.0 Subcat N-B15 0.0
Subcat B14 0.3 Subcat N-A16 21 Subcat N-B16 0.1
Subcatchment D Subcatchment E Subcatchment H Drain Tile Basin 8 Basin 5R
4 Acres 8.6 Acres 7.5 Acres 12.2 Acres 17.5 Acres 9.8 Acres

Identifier Area (Acres) Identifier Area (Acres) Identifier Area (Acres) Identifier Area (Acres) Identifier Area (Acres) Identifier Area (Acres)
Subcat D1 13 Subcat E1 14 Subcat H1 20 Subcat Drain Tile 122 Subeat Bgz'” 8 Run 44 S“t’ca\;vz:f'" 5R 06
Subcat D3 13 Subcat E2 28 Subcat H2 19 Subcat Basin 8 13.4 Subcal Basin SR 15
Subcat D5A 11 Subcat E3A 3.3 Subcat H3 3.6 Subcat Basin 5R 77
Subcat D5B 0.3 Subcat E3B 1.1
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Problem Statement

Determine the weighted curve number (CN) for each subcatchment area for both existing and
proposed conditions to be modeled. The CN is used to calculate stormwater runoff for catchment
areas.

Given

The software utilized to model both the existing and proposed conditions is HydroCAD. This program
has the ability to calculate the weighted curve number values for each subcatchment based on soil
type and ground covers that are delineated using AutoCAD Civil 3D 2018 software. This method was
utilized in this evaluation and is further described in the “Calculation” section below.

Please find the following supporting information attached to this calculation:

U Technical Release 55 (TR-55), Urban Hydrology for Small Watersheds, United States
Department of Agriculture — Natural Resources Conservation Service (USDA-NRCS).

O USDA-NRCS Custom Soil Resource Report for Lake County, lllinois

U The existing surficial soil type areas are shown on Figure M.3-1 and were obtained from the
Soil Survey of Lake County, lllinois published by the USDA-NRCS.

U The existing ground cover type areas are shown on Figure M.3-2. The ground cover type is
based on a review of aerial photographs. These areas have been delineated in AutoCAD
Civil 3D 2018 software and are manually imported into HydroCAD.

U The surficial soil type areas for the proposed landfill expansion were conservatively assumed
to have soils that reflect Hydrologic Soil Group D (HSG-D), resulting in the highest runoff
potential associated with all ground cover types. These areas are shown on Figure M.3-3.

U The proposed ground cover type areas are shown on Figure M.3-4. These areas have been
delineated in AutoCAD Civil3D 2018 software and manually imported into HydroCAD.

It is noted that Stormwater Basin 5R is an existing, permitted stormwater detention basin that will
collect water from the proposed landfill expansion area. A detailed stormwater analysis for this
detention basin was developed for the existing landfill application, which was reviewed and approved
by the Lake County Stormwater Management Commission. The Stormwater Basin 5R discharge
rates from the previously completed model are considered part of the “existing” or “pre-development”
conditions. The previously completed model has not been re-run as part of this analysis. Instead,
the previous model results are used in conjunction with the additional areas identified to be
hydraulically disturbed to represent the total discharge rate of the proposed expansion area under
pre-development conditions. For post-development conditions, all drainage areas associated with
Stormwater Basin 5R, including areas that will be re-routed to the proposed Stormwater Basin 8,
have been modeled due to modified conditions.
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Assumptions
Overview of Curve Numbers

Weighted curve numbers are used to identify the runoff characteristics of a subcatchment area. The
curve number is determined by both the land cover that will be encountered by surface water (such
as grass, road, etc.) as well as the type of soil that lies under the land cover. The underlying soil is
important because soil matrix has a large impact on whether water infiltrates the soil or is shed.

HydroCAD utilizes curve number table values that are published by the USDA-NRCS in technical
resource TR-55. The tables provide typical curve numbers for each land cover and soil group pairing.

TR-55 describes the various Hydrologic Soil Groups (HSG) as follows:

Group A: Soils with low runoff potential; typically more than 90 percent sand or gravel.

Group B: Moderately low runoff potential with water transmission through the soil
unimpeded. Group B soils typically have between 10 and 20 percent clay and
50 to 90 percent sand and have loamy sand or sandy loam textures.

Group C: Moderately high runoff potential. Typically have between 20 and 40 percent
clay and less than 50 percent sand, and have loam, silt loam, sandy clay loam,
clay loam, and silty clay loam textures.

Group D: High runoff potential. Typically have greater than 40 percent clay, less than
50 percent sand, and have clayey textures.

The NRCS publishes surficial soil surveys for most areas of the United States. A surficial soils report
was generated for the property in which the proposed landfill will be located. This report, entitled
Custom Soil Resource Report for Lake County, Illinois, was consulted to identify surficial soils within
the property. For each surficial soil, a name, general description, and an HSG is provided. The
NRCS report, in addition to the known landcovers and boundaries of various features, is used to
determine the weighted curve number for each subcatchment.

It is noted that portions of the proposed landfill expansion area have been permitted for temporary
soil stockpiles that have been or will be in place prior to landfill expansion development. Dedicated
basins have been or will be developed to serve these stockpiles and the stockpiles will not increase
discharge rates. Therefore, these temporary stockpiles have not been included in the pre-
development condition. The groundcover and surficial soil type prior to stockpile development are
assumed in these locations.

All land areas proposed to be developed as part of the landfill expansion within the perimeter berm
surrounding the expansion are included in the proposed stormwater management system.
Stormwater from exterior portions of the perimeter berm surrounding the horizontal expansion area
will drain off-site. It is noted that runoff in this area is de minimis and curve numbers are calculated
for completeness purposes only.
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Calculation Method

Each subcatchment area identified in Appendix M.2 was evaluated to provide an appropriate curve
number that is weighted to reflect surficial soils, landcover and antecedent moisture condition.
AutoCAD Civil3D 2018 was used to delineate land covers for the existing and proposed conditions
of the landfill, as further described in the following text. The areas were then manually imported into
HydroCAD. HydroCAD then overlies the information and calculates a composite (weighted) curve
number for each subcatchment area using the following equation:

_CN4A{+CNoA; . . . CNGA,

CNe A+A, .. LA,
Where: CNc = Composite CN value
CN+-CNn = Individual CN values
A1 —An = Area associated with each CN value

Surficial Soils

The NRCS was used to delineate surficial soils at the facility in all undisturbed areas. Based on the
NRCS Soil Survey for Lake County, some of the existing land area is comprised of soils in the Dual
Hydrologic Soil Groups B/D and C/D. This means the soils can behave differently depending on
whether drained or undrained conditions are exhibited (the first letter represents drained conditions
and the second letter represents undrained conditions). For all soils within the “Dual Hydrologic Soil
Group”, an assumption of HSG-D was made.

Refer to the attached figures and tables for more information. A description of each identified soil
type is attached in the NRCS Report.
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Land Cover

The land covers were delineated for the proposed landfill expansion area for both existing and
proposed conditions. For existing conditions, the land covers were determined based on a review of
aerial photography. For proposed conditions, the land covers were determined by the proposed
landfill design including the location of perimeter roadways, landfill infrastructure, and stormwater
management features.

Corresponding TR-55 Description and
Delineated Runoff Coefficients

Area (T Soil Group

Description A B C D

Woods/Grass | Present throughout existing conditions in the Woods/Grass

Combination tree nursery north of the permitted landfill. Combination, Fair 43 | 65 | 76 | 82

Streets and Roads,
Paved, Open

Streets and Present in areas with roads, where surface Ditches with Right- | 83 | 89 | 92 | 93

Roads water is unlikely to infiltrate into the ground. of-Way, 50%
Impervious
Water areas were delineated for sediment
Water basins, ponds, and other surface water Water 98 | 98 | 98 | 98

features.

Open grassy spaces were identified for
Open Space / proposed conditions for vegetated areas
Grass Cover | within the landfill boundary including the final
landform and perimeter berm areas.

Open space, Good
Condition (grass 39 | 61 | 74 | 80
cover > 75%)

Antecedent Moisture Condition (AMC)

The antecedent moisture condition indicates the moisture level in the ground immediately preceding
a storm event. HydroCAD implements four AMC conditions.

aQ AMC 1 - Dry

O AMC 2 — Normal

d AMC 3 —Wet

O AMC 4 — Saturated or frozen

AMC 2 was used for existing and proposed conditions, which is typical engineering practice.
Results

Based on the parameters and methods discussed previously, weighted curve numbers were
calculated for all subcatchment areas for both the existing and proposed conditions. A summary of
the weighted curve numbers for each subcatchment has been provided for the existing and proposed
conditions in Table M.3-1 and Table M.3-2, respectively.
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STORMWATER BASIN 5R IS AN EXISTING, PERMITTED
STORMWATER DETENTION BASIN THAT WILL COLLECT WATER
FROM THE PROPOSED LANDFILL EXPANSION. THE
DELINEATED AREA ON THIS DRAWING IDENTIFIES THE
CURRENT PERMITTED DRAINAGE AREA FOR STORMWATER
BASIN 5R. A DETAILED STORMWATER ANALYSIS FOR THIS
BASIN WAS DEVELOPED FOR THE EXISTING LANDFILL
APPLICATION, WHICH WAS REVIEWED AND APPROVED BY THE
LAKE COUNTY STORMWATER MANAGEMENT COMMISSION.
THE STORMWATER BASIN 5R DISCHARGE RATES FROM THE
PREVIOUSLY COMPLETED MODEL ARE NOW CONSIDERED
PART OF THE “EXISTING” OR “PRE-DEVELOPMENT” CONDITIONS
FOR THIS STORMWATER ANALYSIS.THE PREVIOUSLY
COMPLETED MODEL HAS NOT BEEN RE-RUN AS PART OF THIS
ANALYSIS. INSTEAD, THE PREVIOUS MODEL RESULTS ARE
USED IN CONJUNCTION WITH THE ADDITIONAL AREAS
IDENTIFIED TO BE HYDRAULICALLY DISTURBED TO REPRESENT
THE TOTAL DISCHARGE RATE OF THE PROPOSED EXPANSION
AREA UNDER PRE-DEVELOPMENT CONDITIONS.” FOR
POST-DEVELOPMENT CONDITIONS, ALL DRAINAGE AREAS
CURRENTLY ASSOCIATED WITH THIS BASIN 5R HAVE BEEN
MODELED DUE TO CHANGED CONDITIONS.

EXISTING CONTOURS DEVELOPED FROM SITE AERIAL
TOPOGRAPHIC SURVEY BY CQM, INC. ON 10/22/2018.

FOR CLARITY, NOT ALL SITE FEATURES MAY BE SHOWN.
CURRENT TOPOGRAPHY MAY DIFFER FROM SHOWN.

THE NEED FOR FLEXIBILITY TO ACCOMMODATE ADJUSTMENTS
AND MODIFICATIONS IS ANTICIPATED CONSIDERING THE SIZE,
COMPLEXITY, AND LIFE OF THE EXPANSION.
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NOTES

1. STORMWATER BASIN 5R IS AN EXISTING, PERMITTED
550' STORMWATER DETENTION BASIN THAT WILL COLLECT WATER
FROM THE PROPOSED EXPANDED LANDFILL. THE DELINEATED
AREA ON THIS DRAWING IDENTIFIES THE CURRENT PERMITTED
WATERSHED THAT DRAINS TO BASIN 5R. A DETAILED
STORMWATER ANALYSIS FOR THIS DETENTION BASIN WAS
DEVELOPED FOR THE EXISTING LANDFILL, WHICH WAS
REVIEWED AND APPROVED BY THE LAKE COUNTY
STORMWATER MANAGEMENT COMMISSION. THE
STORMWATER BASIN 5R DISCHARGE RATES FROM THE
PREVIOUSLY COMPLETED MODEL ARE NOW CONSIDERED
PART OF THE “EXISTING” OR “PRE-DEVELOPMENT” CONDITIONS
FOR THE PROPOSED EXPANSION. THE PREVIOUSLY
COMPLETED MODEL HAS NOT BEEN RE-RUN AS PART OF THIS
ANALYSIS. INSTEAD, THE PREVIOUS MODEL RESULTS ARE
USED IN CONJUNCTION WITH THE ADDITIONAL AREAS
IDENTIFIED TO BE HYDRAULICALLY DISTURBED TO REPRESENT
THE TOTAL DISCHARGE RATE OF THE PROPOSED EXPANSION
AREA UNDER PRE-DEVELOPMENT CONDITIONS. FOR
POST-DEVELOPMENT CONDITIONS, ALL DRAINAGE AREAS
CURRENTLY ASSOCIATED WITH THIS BASIN 5R HAVE BEEN
MODELED DUE TO CHANGED CONDITIONS.

2. EXISTING CONTOURS DEVELOPED FROM SITE AERIAL
TOPOGRAPHIC SURVEY BY CQM, INC. ON 10/22/2018.

3. FORCLARITY, NOT ALL SITE FEATURES MAY BE SHOWN.
4. CURRENT TOPOGRAPHY MAY DIFFER FROM SHOWN.
5. THE NEED FOR FLEXIBILITY TO ACCOMMODATE ADJUSTMENTS

AND MODIFICATIONS IS ANTICIPATED CONSIDERING THE SIZE,
COMPLEXITY, AND LIFE OF THE EXPANSION.
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Zion Landfill - Site 2 North Expansion

Table M.3-1
Determination of Weighted Curve Number
Existing Conditions

Per of Weighted Curve
Subcatchment Area i " | Curve Number | Acreage
L =D 10 el G 9 Subacatchment Number

Woods/grass comb., Fair C 76 33.52 41.0%

Subcat X1 Woods/grass comb., Fair D 82 46.72 57.2% 80
Water Surface D 98 1.48 1.8%
Woods/grass comb., Fair D 82 13.40 33.3%

Subcat X2 78
Woods/grass comb., Fair C 76 26.80 66.7%

Notes: 1. All areas with surficial soils in the dual hydrologic soil group conservatively assume Soil Group D soil properties.
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Zion Landfill - Site 2 North Expansion

Table M.3-2
Determination of Weighted Curve Number
Proposed Conditions

. ge of Curve
Subcatchment Area Landcover Type Soil Group | Curve Number Acreage Subacatchment Number
Subcat A1A >75% Grass cover, Good D 80 6.74 100.0% 80
Subcat A1B >75% Grass cover, Good D 80 5.23 100.0% 80
Paved roads w/open ditches, 50% imp D 93 0.27 3.0%
Subcat A1C 80
>75% Grass cover, Good D 80 8.89 97.0%
S Paved roads w/open ditches, 50% imp D 93 0.10 1.4%
é Subcat A1D 80
£ >75% Grass cover, Good D 80 6.97 98.6%
£
s
i1
= Subcat A1E >75% Grass cover, Good D 80 1.10 100.0% 80
@
Paved roads w/open ditches, 50% imp D 93 0.36 36.7%
Subcat A1F 88
>75% Grass cover, Good D 80 0.63 63.3%
Paved roads w/open ditches, 50% imp D 93 0.09 45.3%
Subcat A1G 86
>75% Grass cover, Good D 80 0.1 54.7%
Subcat B1 >75% Grass cover, Good D 80 2.04 100.0% 80
Subcat B2 >75% Grass cover, Good D 80 274 100.0% 80
Subcat B3 >75% Grass cover, Good D 80 221 100.0% 80
Subcat B4 >75% Grass cover, Good D 80 1.87 100.0% 80
Subcat B5 >75% Grass cover, Good D 80 1.93 100.0% 80
Subcat B6 >75% Grass cover, Good D 80 118 100.0% 80
Subcat B7 >75% Grass cover, Good D 80 2.19 100.0% 80
o Subcat B8 >75% Grass cover, Good D 80 117 100.0% 80
iz
E Subcat B9A >75% Grass cover, Good D 80 1.44 100.0% 80
=
[
3 Subcat BO9B >75% Grass cover, Good D 80 0.61 100.0% 80
2
=
@
Subcat B10A >75% Grass cover, Good D 80 0.81 100.0% 80
Subcat B10B >75% Grass cover, Good D 80 0.53 100.0% 80
Subcat B11 >75% Grass cover, Good D 80 227 100.0% 80
Subcat B12 >75% Grass cover, Good D 80 1.20 100.0% 80
Paved roads w/open ditches, 50% imp D 93 0.16 48.1%
Subcat B13 86
>75% Grass cover, Good D 80 0.17 51.9%
Paved roads w/open ditches, 50% imp D 93 0.13 47.0%
Subcat B14 86
>75% Grass cover, Good D 80 0.14 53.0%
Subcat N-A1 >75% Grass cover, Good D 80 3.60 100.0% 80
Subcat N-A2 >75% Grass cover, Good D 80 2.83 100.0% 80
Subcat N-A3 >75% Grass cover, Good D 80 1.31 100.0% 80
Subcat N-A4 >75% Grass cover, Good D 80 6.88 100.0% 80
Subcat N-A5 >75% Grass cover, Good D 80 0.73 100.0% 80
Subcat N-A6 >75% Grass cover, Good D 80 4.13 100.0% 80
Subcat N-A7 >75% Grass cover, Good D 80 0.44 100.0% 80
Subcat N-A8 >75% Grass cover, Good D 80 3.80 100.0% 80
g
3 Subcat N-A9 >75% Grass cover, Good D 80 0.18 100.0% 80
=
o
% Subcat N-A10 >75% Grass cover, Good D 80 3.78 100.0% 80
®
-‘l; Subcat N-A11 >75% Grass cover, Good D 80 1.84 100.0% 80
@
>75% Grass cover, Good D 80 1.74 73.4%
Subcat N-A12 a3
Paved roads w/open ditches, 50% imp D 93 0.63 26.6%
Subcat N-A13 >75% Grass cover, Good D 80 125 100.0% 80
>75% Grass cover, Good D 80 0.97 74.2%
Subcat N-A14 83
Paved roads w/open ditches, 50% imp D 93 0.34 25.8%
Subcat N-A15 >75% Grass cover, Good D 80 1.04 100.0% 80
>75% Grass cover, Good D 80 0.08 4.1%
Subcat N-A16 92
Paved roads w/open ditches, 50% imp D 93 2.00 96.0%
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Zion Landfill - Site 2 North Expansion

Table M.3-2
Determination of Weighted Curve Number
Proposed Conditions
. ge of Curve
Subcatchment Area Landcover Type Soil Group | Curve Number Acreage Subacatchment Number
Subcat N-B1 >75% Grass cover, Good D 80 3.15 100.0% 80
Subcat N-B2 >75% Grass cover, Good D 80 4.49 100.0% 80
Subcat N-B3 >75% Grass cover, Good D 80 3.43 100.0% 80
Subcat N-B4 >75% Grass cover, Good D 80 3.80 100.0% 80
Subcat N-BS >75% Grass cover, Good D 80 4.50 100.0% 80
Subcat N-B6 >75% Grass cover, Good D 80 4.29 100.0% 80
Subcat N-B7 >75% Grass cover, Good D 80 3.96 100.0% 80
Subcat N-B8 >75% Grass cover, Good D 80 3.52 100.0% 80
Q Subcat N-B9 >75% Grass cover, Good D 80 1.16 100.0% 80
F
§ >75% Grass cover, Good D 80 0.91 59.0%
E Subcat N-B10 85
:‘:.; Paved roads w/open ditches, 50% imp D 93 0.63 40.8%
2
=
L Subcat N-B11 >75% Grass cover, Good D 80 1.27 100.0% 80
>75% Grass cover, Good D 80 1.45 84.5%
Subcat N-B12 82
Paved roads w/open ditches, 50% imp D 93 0.27 15.5%
Subcat N-B13 >75% Grass cover, Good D 80 2.01 100.0% 80
>75% Grass cover, Good D 80 0.29 43.4%
Subcat N-B14 87
Paved roads w/open ditches, 50% imp D 93 0.38 56.6%
Subcat N-B15 >75% Grass cover, Good D 80 0.04 100.0% 80
>75% Grass cover, Good D 80 0.06 58.3%
Subcat N-B16 85
Paved roads w/open ditches, 50% imp D 93 0.04 41.7%
Subcat N-C1 >75% Grass cover, Good D 80 6.98 100.0% 80
Subcat N-C2 >75% Grass cover, Good D 80 4.20 100.0% 80
Subcat N-C3 >75% Grass cover, Good D 80 4.22 100.0% 80
Subcat N-C4 >75% Grass cover, Good D 80 3.52 100.0% 80
Q
= Subcat N-C5 >75% Grass cover, Good D 80 0.75 100.0% 80
=
o
E >75% Grass cover, Good D 80 0.60 80.7%
£ Subcat N-C6 83
-§ Paved roads w/open ditches, 50% imp D 93 0.14 19.3%
(7]
Subcat N-C7 >75% Grass cover, Good D 80 1.16 100.0% 80
>75% Grass cover, Good D 80 0.65 41.3%
Subcat N-C8 Paved roads w/open ditches, 50% imp D 93 0.63 39.8% 85
Woods/grass comb., Good D 79 0.30 18.9%
g Subcat N-D1 >75% Grass cover, Good D 80 0.11 100.1% 80
=
o
_g >75% Grass cover, Good D 80 4.54 64.1%
K] Subcat N-D2 80
E<3
5‘, Paved roads w/open ditches, 50% imp D 93 0.16 2.3%
g Subcat N-E1 >75% Grass cover, Good D 80 9.17 100.0% 80
Subcat D1 >75% Grass cover, Good D 80 1.26 100.0% 80
(=]
= Subcat D3 >75% Grass cover, Good D 80 1.33 100.0% 80
o
=
5 Subcat D5A >75% Grass cover, Good D 80 1.13 100.0% 80
®
o
; >75% Grass cover, Good D 80 0.16 50.6%
Subcat D5B 86
Paved roads w/open ditches, 50% imp D 93 0.15 49.4%
Subcat E1 >75% Grass cover, Good D 80 1.42 100.0% 80
w
£ Subcat E2 >75% Grass cover, Good D 80 2.82 100.0% 80
o
=
ﬁ Subcat E3A >75% Grass cover, Good D 80 3.28 100.0% 80
®
o
g >75% Grass cover, Good D 80 0.55 50.1%
Subcat E3B 86
Paved roads w/open ditches, 50% imp D 93 0.54 49.9%

A
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Zion Landfill - Site 2 North Expansion

Table M.3-2

Determination of Weighted Curve Number

Proposed Conditions

. ge of Curve
Subcatchment Area Landcover Type Soil Group | Curve Number Acreage Subacatchment Number
= Subcat H1 >75% Grass cover, Good D 80 1.98 100.0% 80
=
£
5 Subcat H2 >75% Grass cover, Good D 80 1.86 100.0% 80
g
2
&
Subcat H3 >75% Grass cover, Good D 80 3.57 100.0% 80
é Woods/grass comb, Fair D 82 4.80 39.4%
£ Subcat Drain Tile 81
g >75% Grass cover, Good D 80 7.38 60.6%
Subcat Basin 5R East >75% Grass cover, Good D 80 1.51 100.0% 80
4
w
.g Subcat Basin 5R West >75% Grass cover, Good D 80 0.60 100.0% 80
a
Subcat Basin 5R Water Surface D 98 7.72 100.0% 98
>75% Grass cover, Good D 80 4.01 83.5%
© Subcat Basin 8 Run-On 82
<
'g Paved roads w/open ditches, 50% imp D 93 0.79 16.5%
[
Subcat Basin 8 Water Surface D 98 9.36 100.0% 98
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Preface

Soil surveys contain information that affects land use planning in survey areas.
They highlight soil limitations that affect various land uses and provide information
about the properties of the soils in the survey areas. Soil surveys are designed for
many different users, including farmers, ranchers, foresters, agronomists, urban
planners, community officials, engineers, developers, builders, and home buyers.
Also, conservationists, teachers, students, and specialists in recreation, waste
disposal, and pollution control can use the surveys to help them understand,
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil
properties that are used in making various land use or land treatment decisions.
The information is intended to help the land users identify and reduce the effects of
soil limitations on various land uses. The landowner or user is responsible for
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering
applications. For more detailed information, contact your local USDA Service Center
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as
septic tank absorption fields. A high water table makes a soil poorly suited to
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States
Department of Agriculture and other Federal agencies, State agencies including the
Agricultural Experiment Stations, and local agencies. The Natural Resources
Conservation Service (NRCS) has leadership for the Federal part of the National
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability,
and where applicable, sex, marital status, familial status, parental status, religion,
sexual orientation, genetic information, political beliefs, reprisal, or because all or a
part of an individual's income is derived from any public assistance program. (Not
all prohibited bases apply to all programs.) Persons with disabilities who require


http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
https://offices.sc.egov.usda.gov/locator/app?agency=nrcs
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951

alternative means for communication of program information (Braille, large print,
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity
provider and employer.
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How Soil Surveys Are Made

Soil surveys are made to provide information about the soils and miscellaneous
areas in a specific area. They include a description of the soils and miscellaneous
areas and their location on the landscape and tables that show soil properties and
limitations affecting various uses. Soil scientists observed the steepness, length,
and shape of the slopes; the general pattern of drainage; the kinds of crops and
native plants; and the kinds of bedrock. They observed and described many soil
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The
profile extends from the surface down into the unconsolidated material in which the
soil formed or from the surface down to bedrock. The unconsolidated material is
devoid of roots and other living organisms and has not been changed by other
biological activity.

Currently, soils are mapped according to the boundaries of major land resource
areas (MLRAs). MLRAs are geographically associated land resource units that

share common characteristics related to physiography, geology, climate, water

resources, soils, biological resources, and land uses (USDA, 2006). Soil survey
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that
is related to the geology, landforms, relief, climate, and natural vegetation of the
area. Each kind of soil and miscellaneous area is associated with a particular kind
of landform or with a segment of the landform. By observing the soils and
miscellaneous areas in the survey area and relating their position to specific
segments of the landform, a soil scientist develops a concept, or model, of how they
were formed. Thus, during mapping, this model enables the soil scientist to predict
with a considerable degree of accuracy the kind of soil or miscellaneous area at a
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented
by an understanding of the soil-vegetation-landscape relationship, are sufficient to
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them
to identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soll
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character
of soil properties and the arrangement of horizons within the profile. After the soil



Custom Soil Resource Report

scientists classified and named the soils in the survey area, they compared the
individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that
have similar use and management requirements. Each map unit is defined by a
unique combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components
of the map unit. The presence of minor components in a map unit in no way
diminishes the usefulness or accuracy of the data. The delineation of such
landforms and landform segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, onsite
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape,
and experience of the soil scientist. Observations are made to test and refine the
soil-landscape model and predictions and to verify the classification of the soils at
specific locations. Once the soil-landscape model is refined, a significantly smaller
number of measurements of individual soil properties are made and recorded.
These measurements may include field measurements, such as those for color,
depth to bedrock, and texture, and laboratory measurements, such as those for
content of sand, silt, clay, salt, and other components. Properties of each soll
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists
interpret the data from these analyses and tests as well as the field-observed
characteristics and the soil properties to determine the expected behavior of the
soils under different uses. Interpretations for all of the soils are field tested through
observation of the soils in different uses and under different levels of management.
Some interpretations are modified to fit local conditions, and some new
interpretations are developed to meet local needs. Data are assembled from other
sources, such as research information, production records, and field experience of
specialists. For example, data on crop yields under defined levels of management
are assembled from farm records and from field or plot experiments on the same
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on
such variables as climate and biological activity. Soil conditions are predictable over
long periods of time, but they are not predictable from year to year. For example,
soil scientists can predict with a fairly high degree of accuracy that a given soil will
have a high water table within certain depths in most years, but they cannot predict
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
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identified each as a specific map unit. Aerial photographs show trees, buildings,
fields, roads, and rivers, all of which help in locating boundaries accurately.



Soil Map

The soil map section includes the soil map for the defined area of interest, a list of
soil map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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MAP LEGEND
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MAP INFORMATION

The soil surveys that comprise your AOl were mapped at scales
ranging from 1:12,000 to 1:15,800.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Kenosha and Racine Counties, Wisconsin
Version 16, Sep 14, 2019

Soil Survey Area:
Survey Area Data:

Soil Survey Area:
Survey Area Data:

Lake County, lllinois
Version 14, Sep 16, 2019

Your area of interest (AOI) includes more than one soil survey
area. These survey areas may have been mapped at different
scales, with a different land use in mind, at different times, or at
different levels of detail. This may result in map unit symbols, soil
properties, and interpretations that do not completely agree
across soil survey area boundaries.

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Mar 13, 2012—Mar

28,2012

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
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MAP LEGEND MAP INFORMATION

imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

AtA Ashkum silty clay loam, 0 to 2 1.0 0.4%
percent slopes

BcA Beecher silt loam, 1to 3 3.0 1.3%
percent slopes

OzaB Ozaukee silt loam, 2 to 6 2.8 1.2%
percent slopes

OzaB2 Ozaukee silt loam, 2 to 6 5.8 2.4%
percent slopes, eroded

Subtotals for Soil Survey Area 12.6 5.3%

Totals for Area of Interest 239.1 100.0%

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

67A Harpster silty clay loam, 0 to 2 3.7 1.6%
percent slopes

153A Pella silty clay loam, 0 to 2 19.5 8.1%
percent slopes

232A Ashkum silty clay loam, 0 to 2 284 11.9%
percent slopes

298A Beecher silt loam, 0 to 2 10.2 4.3%
percent slopes

298B Beecher silt loam, 2 to 4 4.9 2.0%
percent slopes

330A Peotone silty clay loam, 0 to 2 1.1 0.4%
percent slopes

442A Mundelein silt loam, 0 to 2 14 0.6%
percent slopes

443B Barrington silt loam, 2 to 4 1.9 0.8%
percent slopes

530B Ozaukee silt loam, 2 to 4 32.8 13.7%
percent slopes

530B2 Ozaukee silt loam, 2 to 4 9.7 41%
percent slopes, eroded

530C2 Ozaukee silt loam, 4 to 6 16.1 6.7%
percent slopes, eroded

530D2 Ozaukee silt loam, 6 to 12 0.2 0.1%
percent slopes, eroded

531B Markham silt loam, 2 to 4 4.2 1.8%
percent slopes

531C2 Markham silt loam, 4 to 6 1.3 0.5%
percent slopes, eroded

697A Wauconda silt loam, 0 to 2 12.0 5.0%

percent slopes
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Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

698A Grays silt loam, 0 to 2 percent 3.1 1.3%
slopes

698B Grays silt loam, 2 to 4 percent 8.0 3.3%
slopes

830 Landfills 47.4 19.8%

979B Grays and Markham silt loams, 16.9 7.1%
2 to 4 percent slopes

989B Mundelein and Elliott silt loams, 2.2 0.9%
2 to 4 percent slopes

w Water 1.5 0.6%

Subtotals for Soil Survey Area 226.6 94.7%

Totals for Area of Interest 239.1 100.0%

Map Unit Descriptions

The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions, along
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the
landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is made
up of the soils or miscellaneous areas for which it is named and some minor
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They
generally are in small areas and could not be mapped separately because of the
scale used. Some small areas of strongly contrasting soils or miscellaneous areas
are identified by a special symbol on the maps. If included in the database for a
given area, the contrasting minor components are identified in the map unit
descriptions along with some characteristics of each. A few areas of minor
components may not have been observed, and consequently they are not
mentioned in the descriptions, especially where the pattern was so complex that it
was impractical to make enough observations to identify all the soils and
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
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pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, however,
onsite investigation is needed to define and locate the soils and miscellaneous
areas.

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness,
salinity, degree of erosion, and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soil phases. Most of the areas
shown on the detailed soil maps are phases of soil series. The name of a soil phase
commonly indicates a feature that affects use or management. For example, Alpha
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps.
The pattern and proportion of the soils or miscellaneous areas are somewhat similar
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present
or anticipated uses of the map units in the survey area, it was not considered
practical or necessary to map the soils or miscellaneous areas separately. The
pattern and relative proportion of the soils or miscellaneous areas are somewhat
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion
of the soils or miscellaneous areas in a mapped area are not uniform. An area can
be made up of only one of the major soils or miscellaneous areas, or it can be made
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock outcrop is an example.

14
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Kenosha and Racine Counties, Wisconsin

AtA—Ashkum silty clay loam, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: 2ssrw
Elevation: 520 to 930 feet
Mean annual precipitation: 33 to 41 inches
Mean annual air temperature: 46 to 54 degrees F
Frost-free period: 160 to 190 days
Farmland classification: Prime farmland if drained

Map Unit Composition
Ashkum, drained, and similar soils: 92 percent
Minor components: 8 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Ashkum, Drained

Setting
Landform: Ground moraines, end moraines
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Concave
Parent material: Clayey colluvium over till

Typical profile
Ap - O0to 12 inches: silty clay loam
Bg1 - 12 to 29 inches: silty clay
2Bg2 - 29 to 54 inches: silty clay loam
2Cg - 54 to 60 inches: silty clay loam

Properties and qualities

Slope: 0 to 2 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Poorly drained

Runoff class: Negligible

Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.60 in/hr)

Depth to water table: About 0 to 12 inches

Frequency of flooding: None

Frequency of ponding: Frequent

Calcium carbonate, maximum in profile: 25 percent

Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0
mmhos/cm)

Available water storage in profile: Moderate (about 8.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: C/D
Hydric soil rating: Yes

15



Custom Soil Resource Report

Minor Components

Peotone, drained
Percent of map unit: 5 percent
Landform: Depressions on ground moraines
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Orthents, clayey
Percent of map unit: 2 percent
Landform: Ground moraines, lake plains
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Urban land
Percent of map unit: 1 percent
Landform: Ground moraines
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

BcA—Beecher silt loam, 1 to 3 percent slopes

Map Unit Setting
National map unit symbol: g76j
Elevation: 680 to 1,020 feet
Mean annual precipitation: 29 to 35 inches
Mean annual air temperature: 45 to 55 degrees F
Frost-free period: 140 to 180 days
Farmland classification: Prime farmland if drained

Map Unit Composition
Beecher and similar soils: 95 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Beecher

Setting
Landform: Moraines
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Interfluve
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Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Loess over calcareous, silty or loamy till

Typical profile
Ap - 0to 9inches: silt loam
A2-9to 12 inches: silt loam
B1t,2B2t-B3t - 12 to 28 inches: silty clay
2C - 28 to 60 inches: silty clay loam

Properties and qualities
Slope: 1 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat poorly drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.14 in/hr)
Depth to water table: About 0 to 12 inches
Frequency of flooding: None
Frequency of ponding: Occasional
Calcium carbonate, maximum in profile: 30 percent
Available water storage in profile: High (about 10.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: C/D
Forage suitability group: High AWC, high water table (G095BY007WI)
Hydric soil rating: No

Minor Components

Ashkum
Percent of map unit: 5 percent
Landform: Depressions
Landform position (three-dimensional): Dip
Hydric soil rating: Yes

0OzaB—Ozaukee silt loam, 2 to 6 percent slopes

Map Unit Setting
National map unit symbol: 2sn0Ob
Elevation: 640 to 890 feet
Mean annual precipitation: 31 to 40 inches
Mean annual air temperature: 46 to 51 degrees F
Frost-free period: 135 to 190 days
Farmland classification: All areas are prime farmland

Map Unit Composition

Ozaukee and similar soils: 93 percent
Minor components: 7 percent
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Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Ozaukee

Setting
Landform: Ground moraines, end moraines
Landform position (two-dimensional): Shoulder, summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Loess over wisconsinan age silty and clayey till

Typical profile
Ap - 0 to 6 inches: silt loam
E - 6 to 8 inches: silt loam
Bt1 - 8 to 12 inches: silty clay loam
2Bt2 - 12 to 36 inches: silty clay
2BCt - 36 to 39 inches: silty clay loam
2Cd - 39 to 60 inches: silty clay loam

Properties and qualities

Slope: 2 to 6 percent

Depth to restrictive feature: 24 to 45 inches to densic material

Natural drainage class: Moderately well drained

Runoff class: Medium

Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)

Depth to water table: About 24 to 42 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 35 percent

Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0
mmhos/cm)

Available water storage in profile: Low (about 5.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C
Other vegetative classification: Trees/Timber (Woody Vegetation)
Hydric soil rating: No

Minor Components

Pewamo, drained
Percent of map unit: 3 percent
Landform: Depressions on ground moraines, drainageways on ground moraines
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave, linear
Across-slope shape: Concave
Other vegetative classification: Mixed/Transitional (Mixed Native Vegetation)
Hydric soil rating: Yes

Ashkum, drained
Percent of map unit: 3 percent
Landform: Ground moraines, end moraines
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Landform position (two-dimensional): Toeslope

Landform position (three-dimensional): Base slope

Down-slope shape: Linear

Across-slope shape: Concave

Other vegetative classification: Grass/Prairie (Herbaceous Vegetation)
Hydric soil rating: Yes

Urban land
Percent of map unit: 1 percent
Landform: Ground moraines
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

0OzaB2—O0zaukee silt loam, 2 to 6 percent slopes, eroded

Map Unit Setting
National map unit symbol: 2sn0d
Elevation: 600 to 930 feet
Mean annual precipitation: 31 to 42 inches
Mean annual air temperature: 46 to 51 degrees F
Frost-free period: 135 to 190 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Ozaukee, eroded, and similar soils: 93 percent
Minor components: 7 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Ozaukee, Eroded

Setting
Landform: Ground moraines, end moraines
Landform position (two-dimensional): Shoulder, summit, backslope
Landform position (three-dimensional): Interfluve
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loess over wisconsinan age silty and clayey till

Typical profile
Ap - 0 to 8inches: silt loam
Bt1 - 8 to 11 inches: silty clay loam
2Bt2 - 11 to 29 inches: silty clay
2BCt - 29 to 34 inches: silty clay loam
2Cd - 34 to 60 inches: silty clay loam

Properties and qualities
Slope: 2 to 6 percent
Depth to restrictive feature: 23 to 43 inches to densic material
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Natural drainage class: Moderately well drained

Runoff class: Medium

Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)

Depth to water table: About 24 to 42 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 35 percent

Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0
mmhos/cm)

Available water storage in profile: Low (about 5.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C
Other vegetative classification: Trees/Timber (Woody Vegetation)
Hydric soil rating: No

Minor Components

Ashkum, drained
Percent of map unit: 3 percent
Landform: Ground moraines, end moraines
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Concave
Other vegetative classification: Grass/Prairie (Herbaceous Vegetation)
Hydric soil rating: Yes

Pewamo, drained
Percent of map unit: 3 percent
Landform: Depressions on ground moraines, drainageways on ground moraines
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave, linear
Across-slope shape: Concave
Other vegetative classification: Mixed/Transitional (Mixed Native Vegetation)
Hydric soil rating: Yes

Urban land
Percent of map unit: 1 percent
Landform: Ground moraines
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

20



Custom Soil Resource Report

Lake County, lllinois

67A—Harpster silty clay loam, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: 2t705
Elevation: 490 to 960 feet
Mean annual precipitation: 33 to 43 inches
Mean annual air temperature: 46 to 55 degrees F
Frost-free period: 145 to 195 days
Farmland classification: Prime farmland if drained

Map Unit Composition
Harpster, drained, and similar soils: 93 percent
Minor components: 7 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Harpster, Drained

Setting
Landform: Depressions on till plains, depressions on outwash plains, depressions
on lake plains
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Calcareous loess and/or glacial drift

Typical profile
Akp - 0 to 18 inches: silty clay loam
Bg1 - 18 to 36 inches: silty clay loam
Bg2 - 36 to 41 inches: silty clay loam
Cg - 41 to 60 inches: silt loam

Properties and qualities

Slope: 0 to 2 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Poorly drained

Runoff class: Negligible

Capacity of the most limiting layer to transmit water (Ksat): Moderately high to
high (0.60 to 2.00 in/hr)

Depth to water table: About 0 to 12 inches

Frequency of flooding: None

Frequency of ponding: Frequent

Calcium carbonate, maximum in profile: 40 percent

Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0
mmhos/cm)

Available water storage in profile: High (about 11.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: B/D
Hydric soil rating: Yes
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Minor Components

Drummer, drained
Percent of map unit: 5 percent
Landform: Swales on outwash plains, swales on till plains
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Concave
Hydric soil rating: Yes

Elburn
Percent of map unit: 2 percent
Landform: Outwash plains, till plains
Landform position (two-dimensional): Summit, footslope
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

153A—Pella silty clay loam, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: 2smzn
Elevation: 490 to 830 feet
Mean annual precipitation: 34 to 41 inches
Mean annual air temperature: 46 to 54 degrees F
Frost-free period: 150 to 195 days
Farmland classification: Prime farmland if drained

Map Unit Composition
Pella, drained, and similar soils: 96 percent
Minor components: 4 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Pella, Drained

Setting
Landform: Outwash plains, till plains, lake plains
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loess or silty material over calcareous loamy outwash

Typical profile
Ap - 0 to 12 inches: silty clay loam
Bg - 12 to 28 inches: silty clay loam
2Bkg - 28 to 36 inches: silt loam
2Cg - 36 to 60 inches: stratified sandy loam to silty clay loam
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Properties and qualities

Slope: 0 to 2 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Poorly drained

Runoff class: Negligible

Capacity of the most limiting layer to transmit water (Ksat): Moderately high to
high (0.60 to 2.00 in/hr)

Depth to water table: About 0 to 12 inches

Frequency of flooding: None

Frequency of ponding: Frequent

Calcium carbonate, maximum in profile: 40 percent

Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0
mmhos/cm)

Available water storage in profile: High (about 9.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: B/D
Hydric soil rating: Yes

Minor Components

Harpster, drained
Percent of map unit: 3 percent
Landform: Depressions on till plains, depressions on outwash plains
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Urban land
Percent of map unit: 1 percent
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

232A—Ashkum silty clay loam, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: 2ssrw
Elevation: 520 to 930 feet
Mean annual precipitation: 33 to 41 inches
Mean annual air temperature: 46 to 54 degrees F
Frost-free period: 160 to 190 days
Farmland classification: Prime farmland if drained

Map Unit Composition
Ashkum, drained, and similar soils: 92 percent
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Minor components: 8 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Ashkum, Drained

Setting
Landform: Ground moraines, end moraines
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Concave
Parent material: Clayey colluvium over till

Typical profile
Ap - O0to 12 inches: silty clay loam
Bg1 - 12 to 29 inches: silty clay
2Bg2 - 29 to 54 inches: silty clay loam
2Cg - 54 to 60 inches: silty clay loam

Properties and qualities

Slope: 0 to 2 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Poorly drained

Runoff class: Negligible

Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.60 in/hr)

Depth to water table: About 0 to 12 inches

Frequency of flooding: None

Frequency of ponding: Frequent

Calcium carbonate, maximum in profile: 25 percent

Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0
mmhos/cm)

Available water storage in profile: Moderate (about 8.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: C/D
Hydric soil rating: Yes

Minor Components

Peotone, drained
Percent of map unit: 5 percent
Landform: Depressions on ground moraines
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Orthents, clayey
Percent of map unit: 2 percent
Landform: Lake plains, ground moraines
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
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Across-slope shape: Linear
Hydric soil rating: No

Urban land
Percent of map unit: 1 percent
Landform: Ground moraines
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

298A—Beecher silt loam, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: v2ij
Elevation: 510 to 980 feet
Mean annual precipitation: 28 to 40 inches
Mean annual air temperature: 45 to 54 degrees F
Frost-free period: 140 to 180 days
Farmland classification: Prime farmland if drained

Map Unit Composition
Beecher and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Beecher

Setting
Landform: Ground moraines, end moraines
Landform position (two-dimensional): Footslope, summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Thin mantle of loess or other silty material and in the underlying
till

Typical profile
H1 -0 to 9inches: silt loam
H2 - 9to 21 inches: silty clay loam
H3 - 21 to 37 inches: silty clay loam
H4 - 37 to 60 inches: silty clay loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: 24 to 45 inches to densic material
Natural drainage class: Somewhat poorly drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)
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Depth to water table: About 6 to 24 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 35 percent
Available water storage in profile: Low (about 5.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: D
Hydric soil rating: No

Minor Components

Ashkum
Percent of map unit: 4 percent
Landform: Ground moraines, end moraines
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Concave
Hydric soil rating: Yes

Orthents, clayey
Percent of map unit: 3 percent
Landform: Ground moraines, lake plains
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Urban land
Percent of map unit: 3 percent
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

298B—Beecher silt loam, 2 to 4 percent slopes

Map Unit Setting
National map unit symbol: v2tk
Elevation: 510 to 980 feet
Mean annual precipitation: 28 to 40 inches
Mean annual air temperature: 45 to 54 degrees F
Frost-free period: 140 to 180 days
Farmland classification: All areas are prime farmland

Map Unit Composition

Beecher and similar soils: 90 percent
Minor components: 10 percent
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Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Beecher

Setting
Landform: Ground moraines, end moraines
Landform position (two-dimensional): Backslope, footslope
Landform position (three-dimensional): Interfluve
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Thin mantle of loess or other silty material and in the underlying
till

Typical profile
H1 -0 to 7 inches: silt loam
H2 - 7 to 24 inches: silty clay loam
H3 - 24 to 36 inches: silty clay loam
H4 - 36 to 60 inches: silty clay loam

Properties and qualities
Slope: 2 to 4 percent
Depth to restrictive feature: 24 to 45 inches to densic material
Natural drainage class: Somewhat poorly drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 6 to 24 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 35 percent
Available water storage in profile: Low (about 5.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C/D
Hydric soil rating: No

Minor Components

Ashkum
Percent of map unit: 4 percent
Landform: Ground moraines, end moraines
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Concave
Hydric soil rating: Yes

Urban land
Percent of map unit: 3 percent
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Orthents, clayey
Percent of map unit: 3 percent
Landform: Ground moraines, lake plains

27



Custom Soil Resource Report

Landform position (two-dimensional): Summit, backslope
Landform position (three-dimensional): Interfluve
Down-slope shape: Convex

Across-slope shape: Convex

Hydric soil rating: No

330A—Peotone silty clay loam, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: 2sn05
Elevation: 500 to 1,020 feet
Mean annual precipitation: 33 to 43 inches
Mean annual air temperature: 46 to 55 degrees F
Frost-free period: 140 to 195 days
Farmland classification: Prime farmland if drained

Map Unit Composition
Peotone, drained, and similar soils: 95 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Peotone, Drained

Setting
Landform: Depressions
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Silty and clayey colluvium

Typical profile
Ap - O to 7 inches: silty clay loam
Bg1 - 7 to 27 inches: silty clay loam
Bg2 - 27 to 50 inches: silty clay
Cg - 50 to 60 inches: silty clay loam

Properties and qualities

Slope: 0 to 2 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Very poorly drained

Runoff class: Negligible

Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.60 in/hr)

Depth to water table: About 0 to 12 inches

Frequency of flooding: None

Frequency of ponding: Frequent

Calcium carbonate, maximum in profile: 20 percent

Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0
mmhos/cm)
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Available water storage in profile: High (about 9.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: C/D
Hydric soil rating: Yes

Minor Components

Peotone, long duration ponding
Percent of map unit: 5 percent
Landform: Depressions
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Dip
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

442A—Mundelein silt loam, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: v32m
Elevation: 510 to 1,020 feet
Mean annual precipitation: 28 to 40 inches
Mean annual air temperature: 45 to 54 degrees F
Frost-free period: 140 to 180 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Mundelein and similar soils: 92 percent
Minor components: 8 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Mundelein

Setting
Landform: Outwash plains, stream terraces, lake plains
Landform position (two-dimensional): Summit, footslope
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loess or other silty material and in the underlying outwash

Typical profile
H1 - 0to 17 inches: silt loam
H2 - 17 to 31 inches: silty clay loam
H3 - 31 to 42 inches: silt loam
H4 - 42 to 60 inches: stratified sandy loam to silt loam
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Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to
high (0.60 to 2.00 in/hr)
Depth to water table: About 12 to 24 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 30 percent
Available water storage in profile: High (about 10.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 1
Hydrologic Soil Group: B/D
Hydric soil rating: No

Minor Components

Drummer
Percent of map unit: 4 percent
Landform: Outwash plains, ground moraines
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: Yes

Pella
Percent of map unit: 2 percent
Landform: Lake plains, outwash plains, ground moraines
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: Yes

Orthents, loamy
Percent of map unit: 1 percent
Landform: Ground moraines, lake plains
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Urban land
Percent of map unit: 1 percent
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No
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443B—Barrington silt loam, 2 to 4 percent slopes

Map Unit Setting
National map unit symbol: v32q
Elevation: 510 to 1,020 feet
Mean annual precipitation: 28 to 40 inches
Mean annual air temperature: 45 to 54 degrees F
Frost-free period: 140 to 180 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Barrington and similar soils: 92 percent
Minor components: 8 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Barrington

Setting
Landform: Lake plains, outwash plains, stream terraces
Landform position (two-dimensional): Backslope, summit
Landform position (three-dimensional): Interfluve, tread
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loess or other silty material and in the underlying outwash

Typical profile
H1-0to 11 inches: silt loam
H2 - 11 to 32 inches: silty clay loam
H3 - 32 to 42 inches: silt loam
H4 - 42 to 60 inches: stratified fine sand to silt loam

Properties and qualities
Slope: 2 to 4 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Moderately well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to
high (0.60 to 2.00 in/hr)
Depth to water table: About 24 to 42 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 30 percent
Available water storage in profile: High (about 10.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C
Hydric soil rating: No
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Minor Components

Drummer
Percent of map unit: 4 percent
Landform: Ground moraines, outwash plains
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: Yes

Pella
Percent of map unit: 2 percent
Landform: Outwash plains, ground moraines, lake plains
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: Yes

Urban land
Percent of map unit: 1 percent
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Orthents, loamy
Percent of map unit: 1 percent
Landform: Outwash plains, ground moraines, lake plains
Landform position (two-dimensional): Summit, backslope
Landform position (three-dimensional): Interfluve
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

530B—O0zaukee silt loam, 2 to 4 percent slopes

Map Unit Setting
National map unit symbol: 2sn06
Elevation: 550 to 980 feet
Mean annual precipitation: 35 to 41 inches
Mean annual air temperature: 47 to 52 degrees F
Frost-free period: 140 to 185 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Ozaukee and similar soils: 94 percent
Minor components: 6 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Ozaukee

Setting
Landform: End moraines, ground moraines
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Interfluve
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Thin mantle of loess over silty clay loam till

Typical profile
Ap - 0 to 4 inches: silt loam
BE - 4 to 10 inches: silt loam
2Bt1 - 10 to 21 inches: silty clay
2Bt2 - 21 to 39 inches: silty clay loam
2Cd - 39 to 60 inches: silty clay loam

Properties and qualities

Slope: 2 to 4 percent

Depth to restrictive feature: 23 to 45 inches to densic material

Natural drainage class: Moderately well drained

Runoff class: Medium

Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)

Depth to water table: About 24 to 42 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 35 percent

Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0
mmhos/cm)

Available water storage in profile: Low (about 5.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C
Hydric soil rating: No

Minor Components

Ashkum, drained
Percent of map unit: 4 percent
Landform: Ground moraines, end moraines
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Concave
Hydric soil rating: Yes

Urban land
Percent of map unit: 1 percent
Landform: Ground moraines
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Linear
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Hydric soil rating: No

Orthents, clayey
Percent of map unit: 1 percent
Landform: Ground moraines
Landform position (two-dimensional): Backslope, summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

530B2—O0zaukee silt loam, 2 to 4 percent slopes, eroded

Map Unit Setting
National map unit symbol: 2yrgk
Elevation: 700 to 840 feet
Mean annual precipitation: 36 to 38 inches
Mean annual air temperature: 46 to 50 degrees F
Frost-free period: 157 to 185 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Ozaukee and similar soils: 92 percent
Minor components: 8 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Ozaukee

Setting
Landform: Ground moraines, end moraines
Landform position (two-dimensional): Shoulder, summit, backslope
Landform position (three-dimensional): Interfluve, side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Thin mantle of loess over silty clay loam till

Typical profile
Ap - 0to 7 inches: silt loam
Bt1 - 7 to 11 inches: silty clay loam
2Bt2 - 11 to 22 inches: silty clay
2Bt3 - 22 to 27 inches: silty clay loam
2Cd - 27 to 60 inches: silty clay loam

Properties and qualities
Slope: 2 to 4 percent
Depth to restrictive feature: 23 to 45 inches to densic material
Natural drainage class: Moderately well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 24 to 42 inches
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Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 35 percent

Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0
mmhos/cm)

Available water storage in profile: Low (about 4.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C
Hydric soil rating: No

Minor Components

Ashkum, drained
Percent of map unit: 4 percent
Landform: Ground moraines, end moraines
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Concave
Hydric soil rating: Yes

Urban land
Percent of map unit: 2 percent
Landform: Ground moraines
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Orthents, clayey
Percent of map unit: 2 percent
Landform: Ground moraines
Landform position (two-dimensional): Summit, backslope
Landform position (three-dimensional): Interfluve, side slope
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

530C2—O0zaukee silt loam, 4 to 6 percent slopes, eroded

Map Unit Setting
National map unit symbol: 2sn07
Elevation: 540 to 980 feet
Mean annual precipitation: 35 to 42 inches
Mean annual air temperature: 47 to 53 degrees F
Frost-free period: 140 to 185 days
Farmland classification: All areas are prime farmland
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Map Unit Composition
Ozaukee, eroded, and similar soils: 96 percent
Minor components: 4 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Ozaukee, Eroded

Setting
Landform: Ground moraines, end moraines
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Thin mantle of loess over silty and clayey till

Typical profile
Ap - 0to 7 inches: silt loam
2Bt1 - 7 to 26 inches: silty clay
2Bt2 - 26 to 37 inches: silty clay loam
2Cd - 37 to 60 inches: silty clay loam

Properties and qualities

Slope: 4 to 6 percent

Depth to restrictive feature: 22 to 45 inches to densic material

Natural drainage class: Moderately well drained

Runoff class: High

Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)

Depth to water table: About 24 to 42 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 35 percent

Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0
mmhos/cm)

Available water storage in profile: Low (about 5.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: C
Hydric soil rating: No

Minor Components

Urban land
Percent of map unit: 2 percent
Landform: Ground moraines
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Orthents, clayey
Percent of map unit: 2 percent
Landform: Ground moraines
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Landform position (two-dimensional): Summit, backslope
Landform position (three-dimensional): Interfluve
Down-slope shape: Convex

Across-slope shape: Convex

Hydric soil rating: No

530D2—O0zaukee silt loam, 6 to 12 percent slopes, eroded

Map Unit Setting
National map unit symbol: 2sn0j
Elevation: 520 to 1,000 feet
Mean annual precipitation: 31 to 42 inches
Mean annual air temperature: 46 to 53 degrees F
Frost-free period: 135 to 195 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Ozaukee, eroded, and similar soils: 93 percent
Minor components: 7 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Ozaukee, Eroded

Setting
Landform: Ground moraines, end moraines
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loess over wisconsinan age silty and clayey till

Typical profile
Ap - 0to 7 inches: silt loam
Bt1 - 7 to 11 inches: silty clay loam
2Bt2 - 11 to 27 inches: silty clay
2BCt - 27 to 32 inches: silty clay loam
2Cd - 32 to 60 inches: silty clay loam

Properties and qualities
Slope: 6 to 12 percent
Depth to restrictive feature: 22 to 39 inches to densic material
Natural drainage class: Moderately well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 24 to 42 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 35 percent
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Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0
mmhos/cm)
Available water storage in profile: Low (about 4.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: C
Other vegetative classification: Trees/Timber (Woody Vegetation)
Hydric soil rating: No

Minor Components

Blount, lake mighican lobe
Percent of map unit: 3 percent
Landform: End moraines, ground moraines
Landform position (two-dimensional): Footslope, summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Trees/Timber (Woody Vegetation)
Hydric soil rating: No

Urban land
Percent of map unit: 2 percent
Landform: Ground moraines
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Ozaukee, severely eroded
Percent of map unit: 2 percent
Landform: End moraines, ground moraines
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Linear
Other vegetative classification: Trees/Timber (Woody Vegetation)
Hydric soil rating: No

531B—Markham silt loam, 2 to 4 percent slopes

Map Unit Setting
National map unit symbol: 2ytpr
Elevation: 540 to 900 feet
Mean annual precipitation: 34 to 41 inches
Mean annual air temperature: 46 to 52 degrees F
Frost-free period: 160 to 180 days
Farmland classification: All areas are prime farmland
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Map Unit Composition
Markham and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Markham

Setting
Landform: Ground moraines, end moraines
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Interfluve
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loess over silty clay loam till

Typical profile
Ap - 0 to 8inches: silt loam
2Bt1 - 8 to 21 inches: silty clay loam
2Bt2 - 21 to 32 inches: silty clay loam
2Cd - 32 to 60 inches: silty clay loam

Properties and qualities

Slope: 2 to 4 percent

Depth to restrictive feature: 20 to 55 inches to densic material

Natural drainage class: Moderately well drained

Runoff class: Medium

Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)

Depth to water table: About 24 to 42 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 30 percent

Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0
mmhos/cm)

Available water storage in profile: Low (about 4.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C
Hydric soil rating: No

Minor Components

Ashkum, drained
Percent of map unit: 6 percent
Landform: Ground moraines, end moraines
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Concave
Hydric soil rating: Yes

Orthents, clayey
Percent of map unit: 2 percent
Landform: Ground moraines
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Landform position (two-dimensional): Backslope, summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Convex

Across-slope shape: Convex

Hydric soil rating: No

Urban land
Percent of map unit: 2 percent
Landform: Ground moraines
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

531C2—Markham silt loam, 4 to 6 percent slopes, eroded

Map Unit Setting
National map unit symbol: 2ytps
Elevation: 620 to 920 feet
Mean annual precipitation: 34 to 41 inches
Mean annual air temperature: 46 to 52 degrees F
Frost-free period: 160 to 180 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Markham, eroded, and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Markham, Eroded

Setting
Landform: Ground moraines, end moraines
Landform position (two-dimensional): Shoulder, backslope
Landform position (three-dimensional): Interfluve, side slope
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Loess over silty clay loam till

Typical profile
Ap - 0 to 8inches: silt loam
2Bt1 - 8 to 21 inches: silty clay loam
2Bt2 - 21 to 32 inches: silty clay loam
2Cd - 32 to 60 inches: silty clay loam

Properties and qualities
Slope: 4 to 6 percent
Depth to restrictive feature: 20 to 55 inches to densic material
Natural drainage class: Moderately well drained
Runoff class: High
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Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)

Depth to water table: About 24 to 42 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 30 percent

Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0
mmhos/cm)

Available water storage in profile: Low (about 4.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: C
Hydric soil rating: No

Minor Components

Ashkum, drained
Percent of map unit: 6 percent
Landform: Ground moraines, end moraines
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Concave
Hydric soil rating: Yes

Orthents, clayey
Percent of map unit: 2 percent
Landform: Ground moraines
Landform position (two-dimensional): Summit, backslope
Landform position (three-dimensional): Interfluve
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Urban land
Percent of map unit: 2 percent
Landform: Ground moraines
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

697A—Wauconda silt loam, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: v399
Elevation: 510 to 1,020 feet
Mean annual precipitation: 28 to 40 inches
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Mean annual air temperature: 45 to 54 degrees F
Frost-free period: 140 to 180 days
Farmland classification: Prime farmland if drained

Map Unit Composition
Wauconda and similar soils: 92 percent
Minor components: 8 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Wauconda

Setting
Landform: Outwash plains, stream terraces, lake plains
Landform position (two-dimensional): Summit, footslope
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loess or other silty material and in the underlying outwash

Typical profile
H1 -0 to 9 inches: silt loam
H2 - 9 to 14 inches: silt loam
H3 - 14 to 30 inches: silty clay loam
H4 - 30 to 38 inches: loam
H5 - 38 to 60 inches: stratified loamy sand to silt loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to
high (0.60 to 2.00 in/hr)
Depth to water table: About 6 to 24 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 30 percent
Available water storage in profile: High (about 9.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: B/D
Hydric soil rating: No

Minor Components

Urban land
Percent of map unit: 2 percent
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Pella
Percent of map unit: 2 percent
Landform: Outwash plains, ground moraines, lake plains
Landform position (two-dimensional): Toeslope
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Landform position (three-dimensional): Talf
Down-slope shape: Linear

Across-slope shape: Linear

Hydric soil rating: Yes

Orthents, loamy
Percent of map unit: 2 percent
Landform: Lake plains, ground moraines
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Drummer
Percent of map unit: 2 percent
Landform: Ground moraines, outwash plains
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: Yes

698A—Grays silt loam, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: v39c
Elevation: 510 to 970 feet
Mean annual precipitation: 28 to 40 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 140 to 180 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Grays and similar soils: 90 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Grays

Setting
Landform: Outwash plains, stream terraces
Landform position (two-dimensional): Summit
Parent material: Loess or other silty material and in the underlying outwash

Typical profile
H1 -0 to 9 inches: silt loam
H2 - 9 to 12 inches: silt loam
H3 - 12 to 35 inches: silty clay loam
H4 - 35 to 42 inches: loam
H5 - 42 to 60 inches: stratified loamy sand to silt loam
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Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Moderately well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to
high (0.60 to 2.00 in/hr)
Depth to water table: About 24 to 42 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 30 percent
Available water storage in profile: High (about 10.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 1
Hydrologic Soil Group: C
Hydric soil rating: No

Minor Components

Pella
Percent of map unit:
Landform: Ground moraines, outwash plains, lake plains
Landform position (two-dimensional): Toeslope
Hydric soil rating: Yes

698B—Grays silt loam, 2 to 4 percent slopes

Map Unit Setting
National map unit symbol: v39d
Elevation: 510 to 1,020 feet
Mean annual precipitation: 28 to 40 inches
Mean annual air temperature: 45 to 54 degrees F
Frost-free period: 140 to 180 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Grays and similar soils: 92 percent
Minor components: 8 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Grays

Setting
Landform: Outwash plains, stream terraces, lake plains
Landform position (two-dimensional): Summit, backslope
Landform position (three-dimensional): Interfluve, tread
Down-slope shape: Convex
Across-slope shape: Convex
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Parent material: Loess or other silty material and in the underlying outwash

Typical profile
H1 - 0to 8inches: siltloam
H2 - 8 to 11 inches: silt loam
H3 - 11 to 34 inches: silty clay loam
H4 - 34 to 42 inches: loam
H5 - 42 to 60 inches: stratified loamy sand to silt loam

Properties and qualities
Slope: 2 to 4 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Moderately well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to
high (0.60 to 2.00 in/hr)
Depth to water table: About 24 to 42 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 30 percent
Available water storage in profile: High (about 9.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C
Hydric soil rating: No

Minor Components

Orthents, loamy
Percent of map unit: 2 percent
Landform: Lake plains, outwash plains, ground moraines
Landform position (two-dimensional): Summit, backslope
Landform position (three-dimensional): Interfluve
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Urban land
Percent of map unit: 2 percent
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Drummer
Percent of map unit: 2 percent
Landform: Outwash plains, ground moraines
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: Yes

Pella
Percent of map unit: 2 percent
Landform: Outwash plains, ground moraines, lake plains
Landform position (two-dimensional): Toeslope
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Landform position (three-dimensional): Talf
Down-slope shape: Linear

Across-slope shape: Linear

Hydric soil rating: Yes

830—Landfills

Map Unit Setting
National map unit symbol: w32n
Elevation: 510 to 930 feet
Mean annual precipitation: 28 to 40 inches
Mean annual air temperature: 45 to 54 degrees F
Frost-free period: 140 to 180 days
Farmland classification: Not prime farmland

Map Unit Composition
Orthents, landfill, and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Orthents, Landfill

Setting
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Human transported material

Properties and qualities
Slope: 2 to 7 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Moderately well drained
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None

Minor Components

Orthents, loamy, undulating
Percent of map unit: 5 percent
Landform: Lake plains, outwash plains, ground moraines
Landform position (two-dimensional): Summit, backslope
Landform position (three-dimensional): Interfluve
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Orthents, clayey, undulating
Percent of map unit: 5 percent
Landform: Ground moraines, lake plains
Landform position (two-dimensional): Summit, backslope
Landform position (three-dimensional): Interfluve
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Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

979B—Grays and Markham silt loams, 2 to 4 percent slopes

Map Unit Setting
National map unit symbol: w52j
Elevation: 510 to 970 feet
Mean annual precipitation: 28 to 40 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 140 to 180 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Grays and similar soils: 46 percent
Markham and similar soils: 44 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Grays

Setting
Landform: Lake plains, outwash plains
Landform position (two-dimensional): Backslope, summit
Parent material: Loess or other silty material and in the underlying outwash

Typical profile
H1 - 0to 8 inches: siltloam
H2 - 8 to 11 inches: silt loam
H3 - 11 to 34 inches: silty clay loam
H4 - 34 to 42 inches: loam
H5 - 42 to 60 inches: stratified loamy sand to silt loam

Properties and qualities
Slope: 2 to 4 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Moderately well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to
high (0.60 to 2.00 in/hr)
Depth to water table: About 24 to 42 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 30 percent
Available water storage in profile: High (about 9.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C
Hydric soil rating: No
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Description of Markham

Setting
Landform: Ground moraines, lake plains
Landform position (two-dimensional): Backslope, summit
Parent material: Thin mantle of loess or other silty material and in the underlying
till

Typical profile
H1 - 0 to 8 inches: silt loam
H2 - 8 to 21 inches: silty clay loam
H3 - 21 to 32 inches: silty clay loam
H4 - 32 to 60 inches: silty clay loam

Properties and qualities
Slope: 2 to 4 percent
Depth to restrictive feature: 20 to 55 inches to densic material
Natural drainage class: Moderately well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 24 to 42 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 30 percent
Available water storage in profile: Moderate (about 6.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C
Hydric soil rating: No

Minor Components

Pella
Percent of map unit:
Landform: Ground moraines, outwash plains, lake plains
Landform position (two-dimensional): Toeslope
Hydric soil rating: Yes
Ashkum
Percent of map unit:
Landform: Ground moraines, end moraines

Landform position (two-dimensional): Toeslope
Hydric soil rating: Yes
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989B—Mundelein and Elliott silt loams, 2 to 4 percent slopes

Map Unit Setting
National map unit symbol: w52w
Elevation: 510 to 970 feet
Mean annual precipitation: 28 to 40 inches
Mean annual air temperature: 45 to 52 degrees F
Frost-free period: 140 to 180 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Mundelein and similar soils: 46 percent
Elliott and similar soils: 44 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Mundelein

Setting
Landform: Outwash plains, lake plains
Landform position (two-dimensional): Backslope, footslope
Parent material: Loess or other silty material and in the underlying outwash

Typical profile
H1-0to 12 inches: silt loam
H2 - 12 to 30 inches: silty clay loam
H3 - 30 to 37 inches: silt loam
H4 - 37 to 60 inches: stratified fine sand to silt loam

Properties and qualities
Slope: 2 to 4 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat poorly drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to
high (0.60 to 2.00 in/hr)
Depth to water table: About 12 to 24 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 30 percent
Available water storage in profile: High (about 9.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: B/D
Hydric soil rating: No
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Description of Elliott

Setting
Landform: Lake plains, ground moraines
Landform position (two-dimensional): Backslope, footslope
Parent material: Thin mantle of loess or other silty material and in the underlying
till

Typical profile
H1 -0 to 9 inches: silt loam
H2 - 9 to 13 inches: silty clay loam
H3 - 13 to 17 inches: silty clay loam
H4 - 17 to 35 inches: silty clay loam
H5 - 35 to 60 inches: silty clay loam

Properties and qualities
Slope: 2 to 4 percent
Depth to restrictive feature: 20 to 45 inches to densic material
Natural drainage class: Somewhat poorly drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 12 to 24 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 35 percent
Available water storage in profile: Low (about 5.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: D
Hydric soil rating: No

Minor Components

Ashkum
Percent of map unit:
Landform: Ground moraines, end moraines
Landform position (two-dimensional): Toeslope
Hydric soil rating: Yes
Pella
Percent of map unit:
Landform: Ground moraines, outwash plains, lake plains

Landform position (two-dimensional): Toeslope
Hydric soil rating: Yes
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W—Water

Map Unit Composition
Water: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Water

Setting
Landform: Drainageways, lakes, oxbows, rivers, channels, perenial streams

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8w
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Problem Statement

Summarize the time of concentration input parameters for HydroCAD for both existing and proposed
conditions. These parameters are used to describe how stormwater runoff is distributed over time.
The time of concentration is defined as the longest amount of time that it would take for a drop of
water to travel from the headwater of a subcatchment area to its downstream edge (i.e. prior to exiting
the subcatchment area and being managed by a downstream element).

Given

O The time of concentration flow paths for the existing conditions are shown on Figure M.4-1.
O The time of concentration flow paths for the proposed conditions are shown on Figure M.4-2.

O The methodology that HydroCAD uses to calculate the time of concentration is based on
Technical Release (TR) 20 / TR-55, published by the Soil Conservation Service.

Assumptions

The following assumptions were made in the calculations:

O Stormwater Basin 5R is an existing, permitted stormwater detention basin that will collect
water from the proposed landfill expansion area. A detailed stormwater analysis for this
detention basin was developed for the existing landfill application, which was reviewed and
approved by the Lake County Stormwater Management Commission. The Stormwater Basin
5R discharge rates from the previously completed model are considered part of the “existing”
or “pre-development” conditions. The previously completed model has not been re-run as
part of this analysis. Instead, the previous model results are used in conjunction with the
additional areas identified to be hydraulically disturbed to represent the total discharge rate of
the proposed expansion area under pre-development conditions.

O For post-development conditions, all drainage areas associated with Stormwater Basin 5R,
including areas that will be re-routed to the proposed Stormwater Basin 8 have been modeled
due to modified conditions.

U Portions of the proposed landfill expansion area have been permitted for temporary soil
stockpiles that have been or will be in place prior to landfill expansion development. Due to
the temporary nature of these stockpiles, they are not considered in time of concentration
determinations.

O All land areas proposed to be developed as part of the landfill expansion within the perimeter
berm surrounding the expansion are included in the proposed stormwater management
system. Stormwater from exterior portions of the perimeter berm surrounding the horizontal
expansion area will drain off-site. It is noted that runoff in this area is de minimis and curve
numbers are calculated for completeness purposes only.
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O Terrace berms and downchutes or flume pipes will be utilized in the proposed landfill. The
most conservative assumption is to exclude these control measures during the time of
concentration calculations. These elements have been modeled and sized appropriately, as
shown in Appendix M.6.

U For each subcatchment, the time of concentration (T¢) is the sum of the travel times (T;) of
various consecutive flow segments. Two types of flow are used in the time of concentration
calculations: sheet flow and shallow concentrated flow.

O Sheet flow is assumed to become shallow concentrated flow at 100 feet, which is conservative
in comparison to 300 feet, which is designated in the TR-55 procedures.

U The Manning’s coefficient “n” for sheet flow in the existing model is assumed to be 0.400,
indicative of a wooded area with light underbrush. This number is appropriate for modeling a
well-maintained wooded area. During shallow concentrated flow, the average flow velocity in
cultivated areas was assumed to be 5.0 ft/sec. This is the HydroCAD default for, “Woodland.”

U The Manning’s coefficient “n” for sheet flow on the proposed landfill final cover is assumed to
be 0.150. This is indicative of short grass cover. During shallow concentrated flow, the
average flow velocity on the landfill final cover is assumed to be 7.0 ft/sec. This is the
HydroCAD default for, “Short Grass Pasture.”

U The Manning’s coefficient “n” for sheet flow over the paved surfaces lots such as the leachate
loadout area is assumed to be 0.011, indicative of smooth surfaces. During shallow
concentrated flow, the average velocity on paved surfaces is assumed to be 20.3 ft/sec. This
is the HydroCAD default for, “Paved.” These values were not used for time of concentration
flowpaths over perimeter roads.

O The time of concentration flow paths for the existing and proposed conditions are represented
in Figures M.4-1 and M.4-2, respectively.

T:\Projects\2018\Advanced Zion Landfill Expansion\IEPA Application\19 - Appendix M - Stormwater Management\M.4 - Time of Concentration\Support Docs\M.4 - Time of Concentration (May 2022).docx



Page: 3 of 3

Client: Zion Landfill, Inc.
) Project: Zion Landfill — Site 2 North Expansion
A P T | M Project #: 631020105
Calculated By: SJW Date: 05/2022
Checked By: DAM Date: 05/2022
TITLE: TIME OF CONCENTRATION CALCULATION

Calculations

The following formulas are used by HydroCAD to determine lag times:

Sheet Flow:
Sheet flow is flow over plane surfaces and is calculated by HydroCAD using the following
equation.
_(0.007(nL)%®
v P,05 S 0.4
Where:
Ti=  Travel time (hours)

P2=  2-year, 24-hour rainfall depth

=  Land slope along flow path (ft/ft)
L= Flow Length (ft)
n= Manning’s coefficient

Shallow Concentrated Flow:

Average velocity is calculated by HydroCAD using the following equation.

T L
73,600V
Where:
L= Flow Length (ft)
V= Average velocity (ft/sec)

3,600= Conversion factor from seconds to hours

Results

A summary of the flow lengths and slopes used to calculate the time of concentration for each
subcatchment area is provided in attached Tables M.4-1 and M.4-2 for existing and proposed
conditions. The table also includes the time of concentration values calculated by HydroCAD for
each subcatchment area. Refer to Appendix M.8 for a copy of the HydroCAD summary pages for
each subcatchment area, which lists the slopes, flow lengths, and cover types that have been entered
in the stormwater model.
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GRAPHIC SCALE

NOTES

STORMWATER BASIN 5R IS AN EXISTING, PERMITTED
STORMWATER DETENTION BASIN THAT WILL COLLECT WATER
FROM THE PROPOSED LANDFILL EXPANSION. THE
DELINEATED AREA ON THIS DRAWING IDENTIFIES THE
CURRENT PERMITTED DRAINAGE AREA FOR STORMWATER
BASIN 5R. A DETAILED STORMWATER ANALYSIS FOR THIS
BASIN WAS DEVELOPED FOR THE EXISTING LANDFILL
APPLICATION, WHICH WAS REVIEWED AND APPROVED BY THE
LAKE COUNTY STORMWATER MANAGEMENT COMMISSION.
THE STORMWATER BASIN 5R DISCHARGE RATES FROM THE
PREVIOUSLY COMPLETED MODEL ARE NOW CONSIDERED
PART OF THE “EXISTING” OR “PRE-DEVELOPMENT” CONDITIONS
FOR THIS STORMWATER ANALYSIS.THE PREVIOUSLY
COMPLETED MODEL HAS NOT BEEN RE-RUN AS PART OF THIS
ANALYSIS. INSTEAD, THE PREVIOUS MODEL RESULTS ARE
USED IN CONJUNCTION WITH THE ADDITIONAL AREAS
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AND MODIFICATIONS IS ANTICIPATED CONSIDERING THE SIZE,
COMPLEXITY, AND LIFE OF THE EXPANSION.

LEGEND

PROPOSED FACILITY BOUNDARY
EXISTING WASTE BOUNDARY
STORMWATER SUBCATCHMENT AREA
TIME OF CONCENTRATION FLOW PATH
PERMITTED LANDFILL STORMWATER

MANAGEMENT AREAS IMPACTED BY
PROPOSED EXPANSION

128TH STREET - w2

Sc-x1
SC-X2 |
TEMPORARY STOCKPILE
AND ASSOCIATED BASIN l
T /
x X X X X5
_—__._. = — ", - * ‘__ J— — ——:* —
=== s \<%' ShiY
—_— = 1
N N N\ 2
\ \ 3 —_IE
s
0.
| 2
: I} E &
EXISTING PERMITTED AREA TO BE o !
MODIFIED BY VERTICAL EXPANSION v =
(SEE NOTE 1) £ |
STORMWATER| I .

BASIN 5R
FOREBAY

STORMWATER
BASIN 5R

Ui

=

=

REV. 1

OCT. 2020

REVISION BASED ON UPDATE TO WDO

REV. NO.

DATE

DESCRIPTION

environmental

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 Envir &
Infrastructure, LLC.

LAKE COUNTY, ILLINOIS

ZION LANDFILL SITE 2 NORTH EXPANSION

M.4-1

TIME OF CONCENTRATION FLOW PATHS
PERMITTED / EXISTING CONDITIONS

DRAWN BY:

SJW

APPROVED BY: DAM] PROJ. NO.:

631020105

DATE: AUGUST 2021



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:

AutoCAD SHX Text
SJW

AutoCAD SHX Text
AUGUST 2021

AutoCAD SHX Text
REV. 1

AutoCAD SHX Text
OCT. 2020

AutoCAD SHX Text
REVISION BASED ON UPDATE TO WDO 

AutoCAD SHX Text
631020105

AutoCAD SHX Text
DAM

AutoCAD SHX Text
DAM


T\AutoCAD\Projects\AdvancedDisposal\Zion\Stormwater\Figures\4-2.dwg

GRAPHIC SCALE

NOTES
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FROM THE PROPOSED LANDFILL EXPANSION. THE
DELINEATED AREA ON THIS DRAWING IDENTIFIES THE
CURRENT PERMITTED DRAINAGE AREA FOR STORMWATER
BASIN 5R. A DETAILED STORMWATER ANALYSIS FOR THIS
BASIN WAS DEVELOPED FOR THE EXISTING LANDFILL
APPLICATION, WHICH WAS REVIEWED AND APPROVED BY THE
LAKE COUNTY STORMWATER MANAGEMENT COMMISSION.
THE STORMWATER BASIN 5R DISCHARGE RATES FROM THE
PREVIOUSLY COMPLETED MODEL ARE NOW CONSIDERED
PART OF THE “EXISTING” OR “PRE-DEVELOPMENT” CONDITIONS
FOR THIS STORMWATER ANALYSIS.THE PREVIOUSLY
COMPLETED MODEL HAS NOT BEEN RE-RUN AS PART OF THIS
ANALYSIS. INSTEAD, THE PREVIOUS MODEL RESULTS ARE
USED IN CONJUNCTION WITH THE ADDITIONAL AREAS
IDENTIFIED TO BE HYDRAULICALLY DISTURBED TO REPRESENT
THE TOTAL DISCHARGE RATE OF THE PROPOSED EXPANSION
AREA UNDER PRE-DEVELOPMENT CONDITIONS.” FOR
POST-DEVELOPMENT CONDITIONS, ALL DRAINAGE AREAS
CURRENTLY ASSOCIATED WITH THIS BASIN 5R HAVE BEEN
MODELED DUE TO CHANGED CONDITIONS.
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2. EXISTING CONTOURS DEVELOPED FROM SITE AERIAL
TOPOGRAPHIC SURVEY BY CQM, INC. ON 10/22/2018.

3. FORCLARITY, NOT ALL SITE FEATURES MAY BE SHOWN.
4. CURRENT TOPOGRAPHY MAY DIFFER FROM SHOWN.

5. THE NEED FOR FLEXIBILITY TO ACCOMMODATE ADJUSTMENTS
AND MODIFICATIONS IS ANTICIPATED CONSIDERING THE SIZE,
COMPLEXITY, AND LIFE OF THE EXPANSION.
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Zion Landfill - Site 2 North Expansion

Table M.4-1

Subcatchment Time of Concentration Summary
Existing Conditions

Shallow Ti f
Sheet Flow Concentrated ime o .
Area Curve Concentration
Subcatchment Name Flow
(Acres) Number
Length | Slope | Length | Slope (Min)
(ft) (ft/ft) (ft) (ft/ft)
Subcat X1 81.7 80 100 (0.002| 1323 | 0.013 98.8
Subcat X2 40.2 78 100 (0.014 | 1041 |[0.0042 80.3
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ Page 1 of 5
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Zion Landfill - Site 2 North Expansion

Subcatchment Time of Concentration Summary

Table M.4-2

Proposed Conditions

Shallow Time of
Sheet Flow | Concentrated .
Sl NG Area Curve Flow Concentration
(Acres) Number Length | Slope | Length | Slope (Min)
(ft) | (Ftift) | (ft) [ (Fft/ft)

Subcat A1A 6.74 80 100 |0.060 | 623 |0.060 12.8

Subcat A1B 523 80 100 |0.250 | 52 |0.250 4.0

§ Subcat A1C 9.16 80 100 |0.022 | 805 |0.022 233

(]

% Subcat A1D 7.07 80 100 |0.119| 169 |0.119 6.3
§ Subcat A1E 1.09 80 100 |0.250 | 224 |0.250 4.9
Subcat A1F 0.99 88 25 0.333 0 0.000 1.1

Subcat A1G 0.19 86 23 10.333 0 0.000 1.0

Subcat B1 2.04 80 100 |0.100 ( 197 |0.213 6.5

Subcat B2 2.74 80 100 |0.100 | 154 |0.240 6.2
Subcat B3 2.21 80 100 |0.250 | 65 |0.250 4.1
Subcat B4 1.87 80 100 |0.250 | 58 |0.250 4.1

Subcat B5 1.93 80 98 ]0.333 0 0.000 33

Subcat B6 1.18 80 100 | 0.255 10 | 0.255 3.8

- Subcat B7 219 80 98 0.333 0 0.000 3.3
E Subcat B8 1.17 80 100 | 0.287 9 0.257 3.6

K=

§ Subcat B9A 1.44 80 67 |0.333 0 0.000 25
3 Subcat B9B 0.61 80 49 10.333 0 0.000 1.9
Subcat B10A 0.81 80 90 |0.333 0 0.000 3.1
Subcat B10B 0.53 80 57 10.333 0 0.000 22

Subcat B11 227 80 100 |0.059 | 626 |0.059 12.9

Subcat B12 1.20 80 100 |0.250 | 38 |0.250 4.0
Subcat B13 0.32 86 27 0.333 0 0.000 1.2

Subcat B14 0.27 86 76 |0.211 0 0.000 33

Page 2 of 5
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Zion Landfill - Site 2 North Expansion

Subcatchment Time of Concentration Summary

Table M.4-2

Proposed Conditions

Shallow Ti £
Sheet Flow | Concentrated 'me o .
Area Curve Concentration
Subcatchment Name Flow
(Acres) Number
Length | Slope | Length | Slope (Min)
(ft) (ft/ft) (ft) (ft/ft)

Subcat N-A1 3.60 80 100 |0.100| 201 0.250 6.5
Subcat N-A2 2.82 80 100 | 0.100 80 0.220 5.9
Subcat N-A3 1.31 80 100 |0.250 57 0.250 41
Subcat N-A4 6.88 80 100 |0.100| 162 |[0.233 6.3
Subcat N-A5 0.73 80 100 | 0.250 14 0.250 3.9
Subcat N-A6 413 80 100 |0.250 23 0.250 3.9

< Subcat N-A7 0.44 80 100 |0.250| 117 |[0.250 4.4

z

5 Subcat N-A8 3.80 80 100 |0.250 23 0.250 3.9

=

® Subcat N-A9 0.18 80 100 |0.250 96 0.250 4.3

3

n Subcat N-A10 3.77 80 100 | 0.250 32 0.250 4.0
Subcat N-A11 1.84 80 100 |0.250 29 0.250 3.9
Subcat N-A12 2.37 83 100 |0.198 2 0.198 4.2
Subcat N-A13 1.25 80 100 | 0.250 14 0.321 3.9
Subcat N-A14 1.31 83 100 |0.215 15 0.215 41
Subcat N-A15 1.04 80 95 0.250 0 0.000 3.7
Subcat N-A16 2.08 92 100 |0.033| 106 |0.033 1.6

Page 3 of 5
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Zion Landfill - Site 2 North Expansion

Subcatchment Time of Concentration Summary

Table M.4-2

Proposed Conditions

Shallow Ti £
Sheet Flow | Concentrated 'me o .
Area Curve Concentration
Subcatchment Name Flow
(Acres) Number
Length | Slope | Length | Slope (Min)
(ft) (ft/ft) (ft) (ft/ft)
Subcat N-B1 3.15 80 100 |0.100| 109 |[0.250 6.0
Subcat N-B2 4.49 80 100 |0.100| 121 0.250 6.1
Subcat N-B3 3.43 80 100 |0.250 40 0.250 4.0
Subcat N-B4 3.80 80 100 |0.250 41 0.250 4.0
Subcat N-B5 4.50 80 100 | 0.250 40 0.250 4.0
Subcat N-B6 4.29 80 100 |0.250 41 0.250 4.0
@ Subcat N-B7 3.96 80 100 | 0.250 47 0.250 4.0
z
5 Subcat N-B8 3.52 80 100 |0.250 42 0.250 4.0
=
® Subcat N-B9 1.16 80 79 0.250 0 0.000 3.2
3
n Subcat N-B10 1.54 85 100 | 0.250 62 0.120 4.2
Subcat N-B11 1.27 80 100 |0.250 36 0.250 4.0
Subcat N-B12 1.72 82 100 |0.159 70 0.061 5.3
Subcat N-B13 2.01 80 100 | 0.250 65 0.250 0.8
Subcat N-B14 0.67 87 44 0.086 0 0.000 0.4
Subcat N-B15 0.04 80 21 0.250 0 0.000 1.1
Subcat N-B16 0.10 85 45 0.086 0 0.000 0.4
Subcat N-C1 6.98 80 100 |0.100| 173 [0.242 6.3
Subcat N-C2 4.20 80 100 | 0.250 39 0.250 4.0
Q Subcat N-C3 4.22 80 100 |0.250 40 0.250 4.0
z
S Subcat N-C4 3.52 80 100 |0.250 40 0.250 4.0
:
§ Subcat N-C5 0.75 80 100 |0.250 54 0.250 41
o
=
@ Subcat N-C6 0.74 83 100 |0.020| 207 [0.035 25.6
Subcat N-C7 1.16 80 78 0.250 0 0.000 3.1
Subcat N-C8 1.57 85 100 |0.020| 100 |0.061 24.0
Page 4 of 5
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Zion Landfill - Site 2 North Expansion

Subcatchment Time of Concentration Summary

Table M.4-2

Proposed Conditions

Shallow Ti £
Sheet Flow | Concentrated |meo.
Area Curve Concentration
Subcatchment Name Flow
(Acres) Number
Length | Slope | Length | Slope (Min)
(ft) (ft/ft) (ft) (ft/ft)
Q
f Subcat N-D1 0.11 80 83 0.300 0 0.000 3.1
@
=
=
=
8
< Subcat N-D2 4.70 80 100 | 0.300 1 0.300 3.5
7]
e
z
=
[
E Subcat N-E1 8.95 80 47 0.210 0 0.000 2.2
[Z]
®
(5]
8
=
[7)
a Subcat D1 1.26 80 100 |0.100| 232 [0.250 6.6
=
g Subcat D3 1.33 80 100 |0.250| 154 |[0.250 4.5
=
[Z]
S Subcat D5A 1.13 80 100 |0.250| 124 |[0.250 4.4
8
=
»n
Subcat D5B 0.31 86 62 0.044 0 0.000 0.6
w Subcat E1 1.42 80 100 |0.100| 233 [0.250 6.6
=
g Subcat E2 2.82 80 100 |0.250| 154 |[0.250 4.5
<
o
] Subcat E3A 3.27 80 100 |0.250| 124 |[0.250 4.4
3
Subcat E3B 1.09 86 61 0.051 0 0.000 0.6
b o
= Subcat H1 1.98 80 100 |0.100| 189 [0.250 6.4
[
£
o Subcat H2 1.86 80 100 |0.250 51 0.250 4.0
©
(3]
g Subcat H3 3.57 80 100 |0.250| 117 |[0.250 4.4
£ o
o= Subcat Drain Tile 12.18 81 100 |0.250 94 0.250 4.2
a
Subcat Basin 5R East 1.51 80 52 0.214 0 0.000 0.3
&
% Subcat Basin 5R West 0.60 80 22 0.250 0 0.000 0.1
@
Subcat Basin 5R 7.72 98 N/A N/A N/A N/A N/A'
2 Subcat Basin 8 Run-On 4.10 82 100 |0.250 18 0.250 3.9
7
@ Subcat Basin 8 13.44 98 N/A N/A N/A N/A N/A!

Note: 1. Subcatchments for Stormwater Basins 5R and 8 account for the water surface, therefore, they do not
have a time of concentration values.

Page 5 of 5
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) Project: Zion Landfill — Site 2 North Expansion
A P T | M Project #: 631020105
Calculated By: SJW Date: 05/2022
Checked By: DAM Date: 05/2022
TITLE: SUBCATCHMENT DISCHARGE RATES

Problem Statement

Determine the stormwater runoff rates for the existing and proposed conditions for the Site 2 North
Expansion. Stormwater discharge rates from the various subcatchment areas are used to determine
the adequacy of terrace berms, downchutes, flume pipes (also known as letdown pipes), ditches, and
basins.

Given

Parameters, such as rainfall, acreage, curve number, and flow length discussed in previous sections
are entered into HydroCAD for each subcatchment. The stormwater discharge rates for each
subcatchment are calculated in HydroCAD using these parameters. Runoff from subcatchments on
the exterior portions of the perimeter berm surrounding the horizontal expansion area is de minimis
and discharge rates are calculated in these areas for completeness purposes only. This calculation
sheet provides a summary of the input values and the HydroCAD model results. Equations to
determine these parameters are described in previous portions of Appendix M.

As discussed in previous calculations, Stormwater Basin 5R is an existing, permitted stormwater
detention basin that will collect water from the proposed landfill expansion area. A detailed
stormwater analysis for this detention basin was developed for the existing landfill application, which
was reviewed and approved by the Lake County Stormwater Management Commission. The
Stormwater Basin 5R discharge rates from the previously completed model are considered part of
the “existing” or “pre-development” conditions. The previously completed model has not been re-run
as part of this analysis. Instead, the previous model results are used in conjunction with the additional
areas identified to be hydraulically disturbed to represent the total discharge rate of the proposed
expansion area under pre-development conditions.

Storm Model Setup

The stormwater methodology and base information was defined as follows:

Runoff Calculation Method: SCS TR-20

Reach Routing Method: Storage Indication Plus Translation Method
Pond Routing Method: Storage Indication Method (Modified-Plus)
Storm Distribution: Updated Huff Distribution - Bulletin 75

(Rainfall Distributions for lllinois)
18t Quartile, 1-hour storms
3 Quartile, 24-hour storms
Unit Hydrograph: SCS
Antecedent Moisture Condition: 2

The Natural Resources Conservation Service (NRCS) developed methods TR-20 and TR-55 as
standardized stormwater modeling. Both provide similar results. TR-20 is the computer-based
modeling approach that is more complex and generally considered slightly more accurate than TR-

T:\Projects\2018\Advanced Zion Landfill Expansion\IEPA Application\19 - Appendix M - Stormwater Management\M.5 - Subcatchment Area Discharge Rates\Support Docs\M.5 - Subcatchment Discharge (May
2022).docx
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55. TR-55, frequently called the tabular method, was developed after TR-20 to help simplify the
modeling process. TR-55 was developed to use chart-based solutions with the SCS runoff equation.
For the purpose of this hydrologic model, TR-20 methodology was used.

Model Calculations and Results

The stormwater model was analyzed for the 1-hour and 24-hour storm events for the 2-year, 10-
year, 25-year, and 100-year frequencies. A summary of the discharge rates for the modeled storms
for both existing and proposed conditions are provided in Table M.5-1 and Table M.5-2,
respectively. In addition, reports summarizing the results of the HydroCAD model runs are provided
in Appendix M.8.
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Zion Landfill - Site 2 North Expansion

Table M.5-1
Subcatchment Discharge Summary - Peak Discharge Rates
Existing Conditions

1-Hour Storm Duration 24-Hour Storm Duration
Subcatchment Name 2-Year 10-Year | 25-Year | 100-Year | 2-Year 10-Year | 25-Year | 100-Year
(cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
Subcat X1 16.55 42.66 65.10 105.58 15.52 29.10 39.06 55.40
Subcat X2 7.96 21.95 34.12 56.44 717 13.80 18.72 26.81

Note: 1. The total area evaluated for the existing conditions (227.0 acres) includes the areas identified above (121.9 acres) and the areas
currently routed to Stormwater Basin 5R under the permitted landfill design (105.1 acres).

i i Page 1 of 5 APTIM



Zion Landfill - Site 2 North Expansion

Table M.5-2
Subcatchment Discharge Summary - Peak Discharge Rates
Proposed Conditions
1-Hour Storm Duration 24-Hour Storm Duration
Subcatchment Name 2-Year 10-Year 25-Year 100-Year 2-Year 10-Year 25-Year 100-Year

(cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)

Subcat A1A 3.47 9.82 15.43 25.84 1.31 2.48 3.34 4.74

Subcat A1B 3.27 9.54 15.02 25.09 1.02 1.93 2.60 3.69

§ Subcat A1C 3.96 10.71 16.74 27.84 1.79 3.36 4.52 6.41
(]

% Subcat A1D 4.22 12.13 19.06 31.91 1.38 2.61 3.51 4.98

;‘,5 Subcat A1E 0.67 1.92 3.08 5.17 0.21 0.40 0.54 0.77

Subcat A1F 1.46 3.14 4.48 6.81 0.25 0.43 0.55 0.75

Subcat A1G 0.24 0.54 0.79 1.22 0.05 0.08 0.10 0.14

Subcat B1 1.21 3.49 5.48 9.17 0.4 0.75 1.01 1.44

Subcat B2 1.64 4.71 7.40 12.39 0.53 1.01 1.36 1.93

Subcat B3 1.38 4.02 6.34 10.59 0.43 0.82 1.10 1.56

Subcat B4 1.17 3.40 5.36 8.96 0.36 0.69 0.93 1.32

Subcat B5 1.21 3.57 5.60 9.34 0.38 0.71 0.96 1.36

Subcat B6 0.74 2.16 3.40 5.68 0.23 0.44 0.59 0.83

@ Subcat B7 1.37 4.05 6.36 10.59 0.43 0.81 1.09 1.55

E Subcat B8 0.73 2.15 3.39 5.64 0.23 0.43 0.58 0.83
=

E Subcat B9A 0.94 2.67 4.18 7.01 0.28 0.53 0.71 1.01

3 Subcat B9B 0.40 1.13 1.80 3.00 0.12 0.23 0.30 0.43

Subcat B10A 0.51 1.51 2.36 3.93 0.16 0.30 0.40 0.57

Subcat B10B 0.35 0.99 1.55 2.60 0.1 0.20 0.26 0.37

Subcat B11 117 3.30 5.19 8.68 0.44 0.84 1.12 1.60

Subcat B12 0.75 2.19 3.45 5.76 0.23 0.44 0.60 0.85

Subcat B13 0.39 0.91 1.32 2.05 0.08 0.13 0.18 0.24

Subcat B14 0.32 0.73 1.07 1.66 0.06 0.11 0.15 0.20

,,,,,,,,,,,,,,,,, Page 2 of 5 AﬁM



Zion Landfill - Site 2 North Expansion

Table M.5-2
Subcatchment Discharge Summary - Peak Discharge Rates
Proposed Conditions
1-Hour Storm Duration 24-Hour Storm Duration
Subcatchment Name 2-Year 10-Year 25-Year 100-Year 2-Year 10-Year 25-Year 100-Year
(cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
Subcat N-A1 214 6.15 9.67 16.18 0.7 1.33 1.79 2.54
Subcat N-A2 1.70 4.88 7.67 13.01 0.55 1.04 1.40 1.99
Subcat N-A3 0.82 2.38 3.76 6.28 0.26 0.48 0.65 0.92
Subcat N-A4 4.11 11.80 18.54 31.04 1.34 2.54 3.41 4.85
Subcat N-A5 0.46 1.34 2.1 3.53 0.14 0.27 0.36 0.52
Subcat N-A6 2.59 7.55 11.89 19.85 0.81 1.52 2.05 2.91
< Subcat N-A7 0.28 0.80 1.26 2.1 0.09 0.16 0.22 0.31
z
5 Subcat N-A8 2.38 6.95 10.94 18.27 0.74 1.40 1.89 2.68
s
® Subcat N-A9 0.11 0.33 0.53 0.88 0.04 0.07 0.09 0.13
g
”n Subcat N-A10 2.36 6.89 10.85 18.11 0.74 1.39 1.88 2.66
Subcat N-A11 1.15 3.37 5.30 8.84 0.36 0.68 0.91 1.30
Subcat N-A12 2.02 5.30 8.02 12.90 0.51 0.94 1.24 1.73
Subcat N-A13 0.78 2.29 3.61 6.02 0.24 0.46 0.62 0.88
Subcat N-A14 1.12 2.93 4.43 7.12 0.28 0.52 0.68 0.95
Subcat N-A15 0.65 1.90 2.99 4.99 0.2 0.38 0.51 0.73
Subcat N-A16 4.32 8.46 11.57 16.79 0.59 0.95 1.21 1.63
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Zion Landfill - Site 2 North Expansion

Table M.5-2
Subcatchment Discharge Summary - Peak Discharge Rates
Proposed Conditions
1-Hour Storm Duration 24-Hour Storm Duration
Subcatchment Name 2-Year 10-Year 25-Year 100-Year 2-Year 10-Year 25-Year 100-Year
(cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
Subcat N-B1 1.90 5.44 8.55 14.49 0.62 1.16 1.57 2.22
Subcat N-B2 2.69 7.72 12.14 20.56 0.88 1.66 2.23 3.16
Subcat N-B3 2.15 6.26 9.85 16.45 0.67 1.27 1.70 2.42
Subcat N-B4 2.38 6.94 10.93 18.26 0.74 1.40 1.89 2.68
Subcat N-B5 2.81 8.21 12.93 21.58 0.88 1.66 2.24 3.17
Subcat N-B6 2.68 7.83 12.33 20.58 0.84 1.58 2.13 3.03
@ Subcat N-B7 248 7.23 11.39 19.02 0.77 1.46 1.97 2.80
z
5 Subcat N-B8 2.21 6.43 10.13 16.91 0.69 1.30 1.75 2.49
s
® Subcat N-B9 0.73 2.15 3.37 5.61 0.23 0.43 0.58 0.82
g
”n Subcat N-B10 1.64 3.92 5.78 9.08 0.36 0.63 0.83 1.15
Subcat N-B11 0.79 2.31 3.64 6.09 0.25 0.47 0.63 0.89
Subcat N-B12 1.31 3.44 5.37 8.77 0.36 0.66 0.88 1.24
Subcat N-B13 1.29 3.83 6.03 10.04 0.39 0.74 1.00 1.42
Subcat N-B14 0.91 2.02 2.90 4.41 0.17 0.28 0.37 0.51
Subcat N-B15 0.03 0.08 0.12 0.20 0.01 0.01 0.02 0.03
Subcat N-B16 0.11 0.27 0.39 0.61 0.02 0.04 0.05 0.07
Subcat N-C1 417 11.98 18.83 31.53 1.36 2.58 3.47 4.92
Subcat N-C2 2.63 7.67 12.07 20.16 0.82 1.55 2.09 2.96
Q Subcat N-C3 2.64 7.70 12.13 20.25 0.82 1.56 2.10 2.98
z
5 Subcat N-C4 2.20 6.42 10.10 16.87 0.69 1.30 1.75 2.48
s
® Subcat N-C5 0.47 1.36 2.15 3.59 0.15 0.28 0.37 0.53
g
”n Subcat N-C6 0.41 1.01 1.52 244 0.16 0.29 0.38 0.53
Subcat N-C7 0.73 2.16 3.39 5.64 0.23 0.43 0.58 0.82
Subcat N-C8 1.08 2.52 3.70 5.81 0.36 0.64 0.84 1.16
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Zion Landfill - Site 2 North Expansion

Table M.5-2
Subcatchment Discharge Summary - Peak Discharge Rates
Proposed Conditions
1-Hour Storm Duration 24-Hour Storm Duration
Subcatchment Name 2-Year 10-Year 25-Year 100-Year 2-Year 10-Year 25-Year 100-Year
(cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
Q
E Subcat N-D1 0.07 0.20 0.31 0.52 0.02 0.04 0.05 0.08
3
£
=
[T}
B
= Subcat N-D2 2.95 8.68 13.63 22.72 0.92 1.74 2.34 3.32
(7]
e
=z
k=
(]
E Subcat N-E1 3.44 8.30 13.25 24.87 1.61 2.72 3.64 5.51
[T
®
(3]
Ke)
=
(7]
a Subcat D1 0.75 2.14 3.37 5.64 0.25 0.46 0.62 0.89
c
g Subcat D3 0.83 2.40 3.79 6.34 0.26 0.49 0.66 0.94
=
[Z]
5 Subcat D5A 0.71 2.05 3.23 5.40 0.22 0.42 0.56 0.80
o)
=
(%)
Subcat D5B 0.38 0.88 1.28 1.97 0.07 0.13 0.17 0.23
w Subcat E1 0.84 2.42 3.81 6.38 0.28 0.52 0.71 1.00
c
g Subcat E2 1.76 5.07 8.01 13.40 0.55 1.04 1.40 1.99
£
Q
5 Subcat E3A 2.04 5.91 9.33 15.61 0.64 1.21 1.63 2.31
Ke)
=
(%)
Subcat E3B 1.34 3.08 4.49 6.91 0.26 0.45 0.59 0.82
T
+ Subcat H1 1.18 3.39 5.33 8.92 0.39 0.73 0.98 1.40
(7]
£
G Subcat H2 1.17 3.40 5.35 8.94 0.36 0.69 0.93 1.31
©
Q
g Subcat H3 2.23 6.45 10.18 17.02 0.7 1.32 1.78 2.52
£ o
g = Subcat Drain Tile 8.47 23.74 36.89 60.84 2.46 4.60 6.16 8.69
a
Subcat Basin 5R 0.96 2.90 4.55 7.56 0.29 0.56 0.75 1.07
o East
n R
= Subcat Basin 5R 0.38 1.15 1.80 2.99 0.12 0.22 0.30 0.42
@ West
m
Subcat Basin 5R 27.71 45.07 57.46 77.66 2.39 3.70 4.64 6.17
°§ Subcat Bc";‘r‘:"” 8Runt 347 8.61 13.19 21.46 0.86 1.58 2.11 2.96
»
©
m Subcat Basin 8 48.21 78.44 99.99 135.14 415 6.43 8.07 10.73
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STORMWATER CONVEYANCE FEATURE SIZING

Problem Statement

Determine whether the proposed stormwater conveyance features are designed to convey storms up
to the 100-year storm without erosion or overtopping. Specifically, evaluate the 100-year, 1-hour
storm (which produces the highest peak flow velocity and peak depth of all modeled storm events)
and the 10-year, 24-hour storm, in accordance with Section 600.12 of the Lake County Watershed
Development Ordinance.

Given

Q

Proposed stormwater conveyance features include the following:
o Terrace berms/benches
o Flume pipes (Letdown pipes)
o Perimeter ditches
o Culverts
o Drain Tiles
The locations of the existing and proposed stormwater conveyance features serving
or being modified to accommodate the proposed landfill expansion area are shown on
Figure M.6-1.

The design summary of the existing and proposed landfill stormwater conveyance
features that will serve or be modified to accommodate the proposed landfill expansion
area are provided in the following attached tables:

o M.6-1 — Terrace Berm Design Summary

o M.6-2 — Flume Pipe Design Summary

o M.6-3 — Downchute Ditch Design Summary
o M.6-4 — Perimeter Ditch Design Summary
o M.6-5 — Culvert Design Summary

The existing stormwater conveyance features that are hydraulically connected to the
Site 2 North Expansion and proposed stormwater infrastructure have been modeled
as part of the proposed conditions evaluation using design information obtained from
the Site 2 East Expansion permitted stormwater design.

Discharge rates for each subcatchment area model for the proposed conditions
evaluation are provided in Appendix M.5.

The details of the stormwater conveyance features are provided in the stormwater
management details provided in the Design Drawings section of this application.
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Design Assumptions

Terrace Berms/Benches

Q

Q

Proposed terrace berms will be 2.0-feet deep V-notch channels with 4H:1V and 2H:1V
sideslopes. The proposed terrace berms are generally sloped at 0.02 ft/ft (2%). See
Table M.6-1 for specific slopes of each segment.

Dimensions and slopes of existing terrace berms and benches modeled as part of the
proposed conditions evaluation vary. Design details are provided in Table M.6-1.

A Manning’s coefficient of 0.030 was modeled in HydroCAD to represent grass-lined
terrace berms. This value is used to calculate the critical velocity for the terrace berms.

Terrace berms with identified flow velocities greater than 5 feet per second (fps) will
be evaluated at the time of installation to determine if erosion control measures are
necessary. Tractive forces (shear stress) acting along the terrace bed and sideslope
lining shall not exceed the maximum allowable shearing resistance for the selected
lining material. It is assumed that all terraces with a flow velocity less than 5 fps meet
this criterion and are not anticipated to require erosion control lining material.

Terrace berms shall convey run-off from the all modeled storm events without
overtopping.

Flume Pipes (Letdown Pipes)

Q

Flume pipes will be a constant diameter for their entire run (e.g. the same above and
below on each feeder line). Pipe sizes vary based on location and the volume of water
directed to the pipe.

Proposed flume pipes will be either 16, 18, 24, or 30-inch ADS-N12 corrugated
polyethylene (PE) pipes with smooth interior or equivalent materials. Proposed Flume
Pipe Runs 3A/3B and 4A/4B are designed to have two (2) flume pipe trunk lines that
will run parallel to each other and perpendicular to the 4H:1V proposed sideslopes of
the final cover. Both proposed flume pipe runs will consist of dual, parallel flume pipes
that collect and convey stormwater from separate terrace berm sections, as provided
in Table M.6-2.

Existing flume pipes modeled as part of the proposed conditions evaluation include
Flume Pipe Runs 1, 2, 5, and 6 and consist of corrugated PE pipes with smooth
interior. Flume Pipe Runs 5 and 6 were designed to be 12-inch and 16-inch corrugated
PE pipes with smooth interior, respectively, in the Site 2 East Expansion Application
and have not yet been constructed. For the Site 2 North Expansion, Flume Pipe Run
5 has been modified to a 24-inch corrugated PE pipe with smooth interior and Flume
Pipe Run 6 has been modified to a 18-inch corrugated PE pipe smooth interior to
accommodate stormwater flows from both the permitted and proposed landfill
expansion area.
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Flume pipe inlet risers have been designed to be the same size as the flume pipe trunk
line that the inlet feeds into.

Flume pipes shall convey run-off from the modeled storm events without achieving full
flow capacity.

A Manning’s coefficient of 0.013 was modeled in HydroCAD to represent corrugated
PE pipes with smooth interior. This value is used to calculate the peak flow depths
and velocities for the flume pipes.

Downchute Ditches

Q

Q

Q

Existing downchute ditches modeled as part of the proposed conditions evaluation are
2.0-feet deep channels with 5H:1V sideslopes and base widths of 20 feet.

The existing downchute ditches are lined with riprap.

Downchute ditches shall convey run-off from the modeled storm events without
overtopping or backing up.

A Manning'’s coefficient of 0.035 was modeled in HydroCAD to represent riprap lined
down-chutes.

Perimeter Ditches

Q

Proposed perimeter ditches have been modeled to have 3H:1V sideslopes and a
bottom width of 10 feet. The landfill perimeter ditches have a channel slope ranging
from 0.0050 ft/ft to 0.0057 ft/ft. The wide grassed bottoms will promote sedimentation
and foster a natural environment.

Existing perimeter ditches modeled as part of the proposed conditions evaluation vary
in bottom width and depth while maintain 3H:1V sideslopes. Existing perimeter
ditches range from V-notch channels (0-ft bottom width) to a bottom width of 10 feet,
depths ranging from 2.5 - 3.0 ft, and slopes ranging from 0.0039 to 0.0080 ft/ft.

A Manning’s coefficient of 0.030 was modeled in HydroCAD to represent grass-lined
perimeter ditches. This value is used to calculate the critical velocity for the perimeter
ditches.

Perimeter ditch segments with identified flow velocities greater than 5 fps will be
evaluated at the time of installation to determine if erosion control measures are
necessary. Tractive forces (shear stress) acting along the ditch bed and sideslope
lining shall not exceed the maximum allowable shearing resistance for the selected
lining material. It is assumed that all ditches with a flow velocity less than 5 fps meet
this criterion and are not anticipated to require erosion control lining material.
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Culverts

d Four (4) sets of culverts have been modeled including two (2) sets of existing
culverts and two (2) sets of proposed box culverts.

a Multiple culverts may be located at each culvert location. The maximum allowable
discharge of each culvert is multiplied by the number of culverts when determining its
ability to convey each storm event.

a The following Manning’s coefficients were modeled to represent the corresponding
culvert material:

o Manning’s coefficient = 0.013 = corrugated polyethylene culverts (Existing)
o Manning’s coefficient = 0.011 = concrete culverts (Proposed)
Drain Tile
a A drain tile system will be installed in the wooded area east of the proposed landfill

expansion area and adjacent to the property line in the northeast corner of the
proposed landfill expansion area to facilitate stormwater drainage. This is intended to
be a redundant drainage feature after infiltration through the ground soil occurs.
Although the ultimate drainage discharge point of the drain tile system will be
Stormwater Basin 8, the significant lead time prior to discharge will result in negligent
flows during storm events. Therefore, these areas are not modeled within HydroCAD.

Calculations and Results

As identified in the Problem Statement, the peak velocities were analyzed for all stormwater
conveyance features for the 10-year, 24-hour storm to demonstrate that flows will be non-erosive,
demonstrating compliance with Section 600.12 of the Lake County Watershed Development

Ordinance.

In addition, all stormwater conveyance features were evaluated for the 100-year, 1-hour storm event.
This storm event produces the highest peak flow velocity and peak depth of all modeled storm events
(see Model Output Files in Appendix M.8). Therefore, this storm can be used to ensure that the
conveyance features are appropriately sized for all modeled storm events.

The model results and sizing analysis of the stormwater conveyance features serving the proposed
landfill are provided in the following attached tables:

U M.6-1 — Terrace Berm/Bench Design Summary
0 M.6-2 — Flume Pipe Design Summary

0 M.6-3 — Downchute Ditch Design Summary

U M.6-4 — Perimeter Ditch Design Summary

0 M.6-5 — Culvert Design Summary
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The following key points are noted:

O All features will convey the stormwater associated with the peak storm (100-year, 1-hour
storm) without overtopping, including:

O
O
O
O
O

O

Terrace Berms;
Flume Pipes;
Downchute Ditches;
Perimeter Ditches;
Culverts; and

Drain Tiles

O All terrace berms are able to convey the 10-year, 24-hour storm and the peak storm with flow
velocities less than 5 fps with the exception of Terrace Berms N-A4, N-C1, and B-10A. These
terrace berms will be lined with riprap or other approved erosion control lining material to
ensure that the terrace berms will not erode or scour during the peak storm.

O All perimeter ditches are able to convey 10-year, 24-hour storm and the peak storm with flow
velocities less than 5 fps with the exception of Perimeter Ditches 3, 4, 5, and 6. These ditch
segments will be lined with riprap or other approved erosion control lining material to ensure
that the ditch will not erode or scour during the peak storm.

Q All culverts and flume pipes will have riprap or other approved erosion control lining material
placed at the outlet location to reduce exit flow velocities and to minimize erosion and scour
due to flow velocities exceeding 5 fps.
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GRAPHIC SCALE

NOTES

STORMWATER BASIN 5R IS AN EXISTING, PERMITTED
STORMWATER DETENTION BASIN THAT WILL COLLECT WATER
FROM THE PROPOSED LANDFILL EXPANSION. THE
DELINEATED AREA ON THIS DRAWING IDENTIFIES THE
CURRENT PERMITTED DRAINAGE AREA FOR STORMWATER
BASIN 5R. A DETAILED STORMWATER ANALYSIS FOR THIS
BASIN WAS DEVELOPED FOR THE EXISTING LANDFILL
APPLICATION, WHICH WAS REVIEWED AND APPROVED BY THE
LAKE COUNTY STORMWATER MANAGEMENT COMMISSION.
THE STORMWATER BASIN 5R DISCHARGE RATES FROM THE
PREVIOUSLY COMPLETED MODEL ARE NOW CONSIDERED
PART OF THE “EXISTING” OR “PRE-DEVELOPMENT” CONDITIONS
FOR THIS STORMWATER ANALYSIS.THE PREVIOUSLY
COMPLETED MODEL HAS NOT BEEN RE-RUN AS PART OF THIS
ANALYSIS. INSTEAD, THE PREVIOUS MODEL RESULTS ARE
USED IN CONJUNCTION WITH THE ADDITIONAL AREAS
IDENTIFIED TO BE HYDRAULICALLY DISTURBED TO REPRESENT
THE TOTAL DISCHARGE RATE OF THE PROPOSED EXPANSION
AREA UNDER PRE-DEVELOPMENT CONDITIONS.” FOR
POST-DEVELOPMENT CONDITIONS, ALL DRAINAGE AREAS
CURRENTLY ASSOCIATED WITH THIS BASIN 5R HAVE BEEN
MODELED DUE TO CHANGED CONDITIONS.

EXISTING CONTOURS DEVELOPED FROM SITE AERIAL
TOPOGRAPHIC SURVEY BY CQM, INC. ON 10/22/2018.

FOR CLARITY, NOT ALL SITE FEATURES MAY BE SHOWN.
CURRENT TOPOGRAPHY MAY DIFFER FROM SHOWN.

THE NEED FOR FLEXIBILITY TO ACCOMMODATE ADJUSTMENTS
AND MODIFICATIONS IS ANTICIPATED CONSIDERING THE SIZE,

COMPLEXITY, AND LIFE OF THE EXPANSION.
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Zion Landfill - Site 2 North Expansion

Table M.6-1
Terrace Berm/Bench Design Summary
Proposed Conditions
Design Parameters Model Results
Terrace Erosion Control
A s Right 10-Year Storm 100-Year Storm Design Depth Flow Rate o
e I“IName =it Sideslope SEOPe Depth' Velocity Peak Velocity AL > Peak Depth? <5fps? Antl::lpa.ted t: be
Required?”
(H:V) (H:V) (ft/ft) (ft) (ft/sec) (ft/sec) (ft) YES/NO YES/INO YES/NO
< TB-A1A 15:1 31 0.020 1.00 2.07 3.87 0.83 YES YES NO
-
2
5 TB-A1B 40:1 41 0.020 1.50 1.56 2.96 0.55 YES YES NO
®
8
a TB-A1C 45:1 3:1 0.015 1.00 1.57 2.79 0.62 YES YES NO
TB-B1 4:1 2:1 0.020 1.25 1.98 3.91 0.88 YES YES NO
TB-B2 4:1 2:1 0.020 1.25 213 4.21 0.99 YES YES NO
TB-B3 31 10:1 0.010 2.00 1.31 2.56 0.75 YES YES NO
TB-B4 3:1 10:1 0.010 2.00 1.26 2.48 0.72 YES YES NO
TB-B5 3:1 10:1 0.010 2.00 1.27 243 0.70 YES YES NO
'ﬁ TB-B6 31 10:1 0.010 2.00 1.12 2.20 0.60 YES YES NO
:
s TB-B7 3:1 10:1 0.010 2.00 1.31 2.52 0.74 YES YES NO
g
3
(7] TB-B8 3:1 10:1 0.010 2.00 1.12 2.20 0.60 YES YES NO
TB-B9 3:1 3:1 0.005 3.00 0.64 1.69 0.38 YES YES NO
TB-B10 31 31 0.005 3.00 0.76 1.88 0.46 YES YES NO
TB-B10A 3:1 3:1 0.150 3.00 2.20 5.60 0.17 YES NO YES
TB-B11 4:1 2:1 0.020 1.25 2.03 3.85 0.87 YES YES NO
TB-B12 4:1 2:1 0.020 1.25 1.73 3.40 0.72 YES YES NO
TB-N-A1 4:1 2:1 0.022 2.00 2.37 4.67 1.07 YES YES NO
TB-N-A2 4:1 2:1 0.020 2.00 2.14 4.20 0.99 YES YES NO
TB-N-A3 4:1 2:1 0.009 2.00 1.31 2.60 0.88 YES YES NO
; TB-N-A4 4:1 2:1 0.020 2.00 2.68 5.14 1.33 YES NO YES
t
)
% TB-N-A5 4:1 2:1 0.015 2.00 1.39 2.78 0.65 YES YES NO
®
8
‘?’ TB-N-A6 4:1 2:1 0.020 2.00 2.36 4.54 1.1 YES YES NO
TB-N-A7 4:1 2:1 0.020 2.00 1.36 2.71 0.51 YES YES NO
TB-N-A8 4:1 2:1 0.020 2.00 2.31 4.47 1.08 YES YES NO
TB-N-A10 4:1 2:1 0.020 2.00 2.31 4.49 1.09 YES YES NO
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Zion Landfill - Site 2 North Expansion

Table M.6-1
Terrace Berm/Bench Design Summary
Proposed Conditions
Design Parameters Model Results
Terrace ) 10-Year . Erosion Control
Area | Berm/Bench S.dLe:t S':Iglht Slope Depth' Storm 1 go-\lf(ecrIStc?rm I;’eatl:‘ >DSS|gknDDe|:thl; Fl<ogvaa}?e Anticipated to be
Name ideslope ideslope Velocity eak Velocity ep! eak Depth? ps? Required?’
(H:V) (H:V) (ft/ft) (ft) (ft/sec) (ft/sec) (ft) YES/NO YES/NO YES/NO
TB-N-B1 4:1 2:1 0.020 2.00 2.21 4.27 1.01 YES YES NO
TB-N-B2 4:1 2:1 0.020 2.00 241 4.66 1.15 YES YES NO
TB-N-B3 4:1 2:1 0.020 2.00 2.25 4.34 1.04 YES YES NO
m
z
'g TB-N-B4 4:1 2:1 0.020 2.00 2.31 4.48 1.08 YES YES NO
£
'g' TB-N-B5 4:1 2:1 0.020 2.00 241 4.58 1.12 YES YES NO
3
(7]
TB-N-B6 4:1 2:1 0.020 2.00 2.38 4.58 1.13 YES YES NO
TB-N-B7 4:1 2:1 0.020 2.00 2.33 4.50 1.09 YES YES NO
TB-N-B8 4:1 2:1 0.021 2.00 2.31 4.52 1.06 YES YES NO
TB-N-C1 4:1 2:1 0.020 2.00 2.69 5.19 1.35 YES NO YES
2
4
= TB-N-C2 4:1 2:1 0.020 2.00 2.37 4.58 1.12 YES YES NO
[
£
=
o)
§ TB-N-C3 4:1 2:1 0.020 2.00 2.37 4.59 1.13 YES YES NO
@
TB-N-C4 4:1 2:1 0.020 2.00 2.27 442 1.06 YES YES NO
[=]
'aé; TB-D1 4:1 2:1 0.020 2.00 1.76 3.46 0.74 YES YES NO
£
<
[%}
g
2 TB-D3 4:1 2:1 0.020 2.00 1.78 3.55 0.77 YES YES NO
(7}
w
g TB-E1 4:1 2:1 0.010 2.00 1.39 273 0.87 YES YES NO
£
[%}
g
2 TB-E2 4:1 2:1 0.010 2.00 1.65 3.1 1.06 YES YES NO
n
TB-H1 4:1 2:1 0.010 2.00 1.51 2.96 0.99 YES YES NO
E3
€
£
5 TB-H2 4:1 2:1 0.010 2.00 1.49 2.93 0.96 YES YES NO
g
2
7
TB-H3 4:1 2:1 0.010 2.00 1.76 3.43 1.22 YES YES NO
Note: 1. Existing permitted terrace berm dimensions obtained from Site 2 East Expansion Application including all terrace berms in Subcatchments A1, B, D, E, and H.
2. Tractive forces (shear stress) acting along the channel bed and sideslope lining shall not exceed the maximum allowable shearing resistance for the selected lining
material. It is assumed that all channels with a flow velocity less than 5 fps meet this criterion and are not anticipated to require erosion control lining.
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Zion Landfill - Site 2 North Expansion

Table M.6-2
Flume Pipe Design Summary
Proposed Conditions
Design Parameters Model Results
Flume Pipe Terrace Berm )
Area (Letdﬁwn Pipe) CS?ICtiond Lining Diameter Slope 10-Year Storm 1::;1?;'2:;:;“ Peak Depth (ft) D:zlagk"DDe:r::‘l;
lame ollecte ;. { i
Material (in) (ft/ft) Velocity (ft/sec) (ftisec) YES/NO
]
22
S8«
S0 ¢ LP-B5 TB-B11/TB-B12 | COTUgated 16 021 11.99 23.68 0.57 YES
=% E 3 Polyethylene
w s ©
w
S
o LP-B1 TB-B1/TB-B2 | Cormugated 24 0.24 13.09 27.13 059 YES
s Polyethylene
[~
]
2 LP-B2 TB-B3/TBB4 | CoOmugated 24 0.26 16.22 33.12 0.79 YES
a Polyethylene
3
E Corrugated
2 LP-B3 TB-B5 / TB-B6 24 0.26 17.57 35.27 0.93 YES
5 Polyethylene
c
£
2 LP-B4 TB-B7/TB-BE | Comugated 24 0.19 17.12 33.54 117 YES
o Polyethylene
e LP-N-A1 TB-N-A1 Corrugated 24 0.18 10.77 22.36 055 YES
= Polyethylene
c
3
o LP-N-A3 TB-N-A3 Corrugated 24 0.18 11.85 24.46 0.64 YES
o Polyethylene
=
g LP-N-A5 TB-N-A5 Corrugated 24 0.18 12.31 25.28 0.69 YES
H Polyethylene
s
-3
g LP-N-A7 TB-N-A7 Corrugated 24 0.18 12.78 26.17 0.71 YES
o Polyethylene
Q
o
3
(= LP-N-A9 TB-N-A9 Corrugated 24 0.04 7.56 15.06 1.08 YES
Polyethylene
= LP-N-A2 TB-N-A2 Corugated 30 0.18 9.72 20.29 045 YES
- Polyethylene
c
=1
e LP-N-A4 TB-N-A4 Corrugated 30 0.18 14.09 28.19 0.80 YES
= Polyethylene
=
2 LP-N-A6 TB-N-AG Corrugated 30 0.18 15.62 31.03 097 YES
S Polyethylene
i
T
@ LP-N-A8 TB-N-A8 Corrugated 30 0.18 17.04 33.67 1.10 YES
o Polyethylene
-8
o
3
(5 LP-N-A10 TB-N-A10 Corrugated 30 0.04 10.66 19.30 2.10 YES
Polyethylene
o LP-N-B1 TB-N-B1 Corrugated 18 0.19 11.00 2227 055 YES
g s’ Polyethylene
E c
2 LP-N-B3 TB-N-B3 Corrugated 18 0.19 13.65 26.74 0.83 YES
= Polyethylene
-
o
L LP-N-B5 TB-N-B5 Corrugated 18 0.19 16.14 29.80 117 YES
Polyethylene
o LP-N-B2 TB-N-B2 Corrugated 24 0.19 11.76 23.94 059 YES
g o Polyethylene
=<
:L ] Corrugated
2 LP-N-B4 TB-N-B4 24 0.19 14.09 28.25 0.81 YES
o Polyethylene
2 2
o
X LP-N-B6 TB-N-B6 Corrugated 24 0.19 16.19 31.88 1.01 YES
Polyethylene
Corrugated
o LP-D1 TB-D1 24 025 8.86 18.58 0.30 YES
‘:o Polyethylene
c
S ~
z3T LP-N-C1 TB-N-C1 Corrugated 24 0.25 15.58 31.15 0.74 YES
2 % Polyethylene
= 2— Corrugated
°B LP-N-C2 TB-N-C2 9 24 0.25 17.62 34.83 0.93 YES
:E, o Polyethylene
e
L -
32 LP-D3 TB-D3 Corrugated 24 025 18.08 35.42 0.98 YES
E= Polyethylene
€
E
@
o LP-N-C3 TB-N-C3 Corrugated 24 0.26 19.86 38.47 1.14 YES
Polyethylene
° LP-H1 TB-H1 Corugated 18 017 9.23 19.07 045 YES
© Polyethylene
c
S ~
23 LP-E1 TB-E1 Corrugated 18 0.19 11.21 22.90 059 YES
o 2 Polyethylene
8%
[V~
2B LP-H2 TB-H2 Corrugated 18 0.25 14.14 28.59 0.69 YES
) Polyethylene
o
32 LP-E2 TB-E2 Corrugated 18 025 16.05 30.86 0.83 YES
E= Polyethylene
=
E
@
o LP-H3 TB-H3 Corrugated 18 0.25 17.98 33.64 1.07 YES
Polyethylene
Note: 1. All existing / permitted and proposed flume pipes shall be constructed of ADS-N12 or equivalent material.
2. Existing / permitted flume pipe dimensions obtained from Site 2 East Expansion Application. Each existing / permitted Flume Pipe Run flows through a permitted
energy dissipator that is sized to accommodate the pipe flow velocities.
3. Flume pipe diameters for Existing Flume Pipe Runs 5 and 6 have been modified from the permitted Site 2 East Expansion design. The pipe diameters have
increased to 24-in. and 18-in., respectively, to accommodate the permitted landfill area and proposed expansion area. Permitted Energy Dissipators 5 and 6 have
been revised to accomodate the anticipated pipe flow velocities. Refer to the Design Drawing set for details.
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Zion Landfill - Site 2 North Expansion

Table M.6-3
Downchute Ditch Design Summary

Proposed Conditions

Design Parameters Model Results
Left Right Bottom [ 100-Year Storm Design Depth >
Al D hute Ditch N :
rea | Downchute Ditch Name | .\ ope | Sidesiope | S'°P® Width Bepth vse:‘;::‘ty Peak Velocity | " c2KDePth | “p ok Depth?
(H:V) (H:V) (ft/ft) (ft) (ft) (ft/sec) (ft/sec) (ft) YES/NO
E-
-‘;-3 DC-A1A 5:1 5:1 0.28 20 2 2.80 6.68 0.17 YES
S«
§ ‘é DC-A1B 5:1 5:1 0.10 20 2 2.52 5.92 0.33 YES
8 &
£
é DC-A1C 5:1 5:1 0.12 20 2 3.36 7.18 0.37 YES
w

Note: 1. Existing permitted downchute ditch geometry obtained from Site 2 East Expansion Application.
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Zion Landfill - Site 2 North Expansion

Table M.6-4
Perimeter Ditch Design Summary
Proposed Conditions
Design Parameters Model Results
10-Year 100-Year Design Flow Rate Ero_sion Control
Ditch Name | Sideslopes Slope Depth Base Width Storr_n Storm P_eak Peak Depth |Depth > Peak <5 fps? Antlclpa.ted tc; be
Velocity Velocity Depth? Required?
(H:V) (ft/ft) (ft) (ft) (ft/sec) (ft/sec) (ft) YES/NO YES/NO YES/NO
PD-1 31 0.0057 3.0 0 1.85 3.24 1.70 YES YES NO
PD-2 3:1 0.0039 3.0 0 2.23 3.73 279 YES YES NO
PD-3 3:1 0.0080 3.0 10 2.76 5.12 1.71 YES NO YES
PD-4 31 0.0164 25 10 3.57 6.71 1.45 YES NO YES
PD-5 31 0.0052 3.0 10 2.84 5.10 2.51 YES NO YES
PD-6 31 0.0050 3.0 10 2.83 5.03 2.56 YES NO YES
PD-7 31 0.0050 3.0 10 0.91 244 0.70 YES YES NO
PD-8 3:1 0.0050 3.0 10 0.33 0.76 0.10 YES YES NO
PD-9 31 0.0057 3.0 10 1.21 2.61 0.70 YES YES NO
PD-10 3:1 0.0051 3.0 10 1.32 2.80 0.87 YES YES NO
PD-11 3:1 0.0050 3.0 10 0.84 1.95 0.47 YES YES NO
PD-12 31 0.0049 3.0 10 0.84 1.73 0.39 YES YES NO
PD-13 3:1 0.0029 25 10 1.58 3.20 1.83 YES YES NO
PD-14 31 0.0045 25 10 1.58 3.28 1.29 YES YES NO
PD-15 3:1 0.0045 25 10 1.53 3.23 1.26 YES YES NO
Notes: 1. Existing permitted perimeter ditch geometry obtained from Site 2 East Expansion Application including PD-1, PD-2, PD-3, PD-4, PD-13, PD-14, and PD-15.
2. Tractive forces (shear stress) acting along the ditch bed and sideslope lining shall not exceed the maximum allowable shearing resistance for the selected
lining material. It is assumed that all ditches with a flow velocity less than 5 fps meet this criterion and are not anticipated to require erosion control lining
material.
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Zion Landfill - Site 2 North Expansion

Table M.6-5

Culvert Design Summary
Proposed Conditions

Design Parameters

Model Results

Design

10-Year Storm |100-Year Storm

CulvertName | \yigth | Height |Diameter : ) MG >0 M| peak Depth | Diameter >
: . + Slope (%) Pipe Material Culverts at Velocity Peak Velocity .
(in) (in) (in) Location i - (in) Peak Depth?

(ft/sec) (ft/sec) YES/NO

2t g Cu-A - - 36 1.00 Corrugated Polyethylene 2 5.92 10.23 22.44 YES

° 2=

25%g

o O S| Cu3 - - 36 0.97 Corrugated Polyethylene 3 5.59 10.12 22.80 YES

g t g Cu-1 48 24 - 0.45 Concrete 4 4.63 8.54 20.52 YE