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       SAMPLING PROCEDURES 

The procedure for collecting a representative sample from a groundwater or leachate 
monitoring well typically consists of the following seven basic steps: 

Step 1 - Preparations 
Step 2 - Well Inspection/Measurements 
Step 3 - Decontamination of Sampling Equipment 
Step 4 - Low Flow Monitoring for Stabilization 
Step 5 - Low Flow Collection of Representative Samples 
Step 6 - Cleanup and Decontamination 

 
These steps are discussed in detail below. 

Step 1 - Preparations 

1. A sample kit will be prepared.  It will contain (at a minimum) the proper 
number and sizes of sample containers, a sturdy cooler or ice chest, 
preservatives, chain of custody forms, cold packs, and protective 
packaging.  The selected environmental laboratory will provide complete 
sample kits for each sampling event. Cold packs will be refrigerated prior 
to traveling to the field.  Alternatively, bags of ice will be purchased while 
en route to the site.   

2. The site manager will be contacted a minimum of 24 hours prior to the 
sampling event to confirm the date(s) that personnel will be on site. 

3. Field personnel will review the standard operating procedures for 
groundwater sampling and organize all necessary equipment and 
paperwork before traveling to the site.  Typically, the necessary equipment 
can be packed easily into the back of a pick up or sport utility type vehicle.  
A 4 wheel drive vehicle will be used to access certain monitoring well 
locations.  Keys for access gates and monitoring well casings at closed 
facilities will be provided by the site representative.  Keys for operating 
facilities will be obtained from the Site Manager upon arrival at the landfill.  

4. The location of the monitoring well to be sampled will be determined.  If the 
monitoring location is not accessible by vehicle, then all required equipment 
will be hand carried to the monitoring site and organized. 

5. All sample container label information will be completed using a permanent, 
fine point marker.  The selected environmental laboratory will provide blank 
labels or if possible, they will pre label the appropriate sample containers 
prior to shipping the sample kits.  As a minimum, the completed label will 
include: 

• Parameter(s) to be tested 
• Monitor well identification  
• Date of sample 
• Time of sample 
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• Site location 
• Project number 
• Identification of sampler 
 

This information will also completed for the chain of custody forms. 

When not in use, sample containers will be stored in the sample kit (cooler) 
with the lid closed.  DO NOT OPEN THE SAMPLE CONTAINERS PRIOR 
TO USE AT THE MONITORING WELL LOCATION. 

6. A “clean area” will be established near the monitoring well where the 
sample containers and equipment will be stored while not in use.  Every 
effort will be made to keep the sampling equipment and containers from 
contacting the ground surface.  If necessary, a disposable tarp will be used 
as a ground spread to prevent potential contamination of the sample 
containers.  Typically, the back of the field vehicle will be used as the “clean 
area”. 

7. A clean, 8 ounce, wide mouth glass jar will be set out in a convenient place 
near the well.  The jar will be used to contain an aliquot of groundwater to 
monitor the pH, conductance, and temperature values during well purging.   

Step 2 - Well Inspection/Measurements 

The padlock from the well protector will be removed and hung in the eyelet of the open 
cover.  The outer well protector will be visually inspected. Any deterioration of the grout 
plug at the base of the well protector or any difficulty in opening the well protector will be 
noted. The well will be inspected for any signs of tampering or other deterioration. Any 
abnormalities will be reported to the Site Manager.  

The volume of static water in the well will be determined so that a minimum of three well 
volumes can be purged from the well, if possible.  Wells will only be purged to the top of 
the well screen to prevent volatilization of organics.  The procedures below will be used to 
determine the volume of static water in a monitoring well. 

1. The inner protective well casing cap will be removed and placed in the 
“clean area”. 

2. The static water level elevation will be determined.  An electronic water 
level indicator will be used to determine water levels inside the monitoring 
well casing.  Water level measurements will be recorded from the top of the 
inner well casing to the water surface to the nearest 0.01 foot. 

3. The depth to the bottom of the well will be measured every time the well is 
sampled using either the electronic water level indicator, a weighted tape 
measure, or a bottom of well sounder.  DEPTH TO BOTTOM IS NOT 
COLLECTED FROM THE LEACHATE MONITORING PORTS. Any 
discrepancies between the measured well depth and the well depth will be 
recorded on the as built diagram.  When not in use, the water level 
measurement tools will be placed in the “clean area”. 
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4. The well volume in the groundwater monitor well will be calculated.  This 
calculation is not required for leachate monitor well sampling.  Well volume 
is calculated by using the following formula: 

V = 23.5r2L 

where:  

V = Well volume to be calculated (gallons). 

r = Inside radius of the well casing (feet). 

L = Elevation of the static water level minus the elevation of 
              the bottom of the well (feet). 
 

All monitoring well information will be recorded such as identification, static 
water level, well volume, date, time, etc., on a typical groundwater sampling 
summary form. 

Step 3 - Decontamination 

Prior to purging or collecting any samples, all equipment that will be in contact with the 
sample will be cleaned by use of a spray bottle away from the well or using the following 
decontamination (decon) procedures: 

1. Mix a solution of standard lab/industrial cleanser, such as Alconox, and 
distilled water according to the directions on the packaging. 

2. Thoroughly clean all equipment that will be in contact with the samples with 
the solution using a stiff brush. 

3. Thoroughly rinse with generous amounts of DISTILLED water. 

4. Any cleaner and distilled water will be disposed of away from the well 
(surface flow away from the well) in an area that will not cause erosion or 
stress vegetation.    

Step 4 - Low Flow Monitoring For Stabilization 

The specific sampling method used to collect groundwater samples will be indicated on 
the Illinois EPA’s Chemical Analysis Forms (LPC 160).  Specifically, if low-flow 
groundwater sampling is conducted, an “L” shall be recorded in space 60.  If another 
sampling method is utilized, an “F” shall be recorded in space 60. 

If a dedicated pump has been installed in a well, it shall be located in the middle or slightly 
above the middle of the screened interval.  Where the well is screened across the water 
table, the dedicated pump intake shall be located at the top of the water column.  Due to 
on-site construction activities, it may be necessary to place the pump intake lower in the 
well to assure sample recovery.  Low-flow groundwater samples shall not be collected 
within 24 hours of low-flow pump equipment installation.  When collecting groundwater 
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samples using dedicated low-flow groundwater sampling equipment, the groundwater 
samples shall be collected using either one of two low-flow sampling methods, low-rate 
pumping or passive sampling.  These methods and the criteria for selecting the specific 
method are described below: 

(1) Low-Rate Pumping – Low-rate pumping shall be used at wells where it has 
been found that a low-flow rate can be established with a drawdown of less than 
0.1 meter and with minimal fluctuation of the water level during pumping.  At these 
wells, the flow rate should not exceed 0.5 liter/minute.  Groundwater samples will 
be collected at these wells as follows:  

a) A water level probe or pneumatic probe will be lowered into the well to 
determine the static water level and to monitor water level during the initial 
low-flow groundwater sampling activities.  Once recharge characteristics 
have been determined for the well, the data can be used as guide for 
conducting subsequent sampling events. 

b) Initially, the pump shall be operated at the minimum flow capacity of the 
pump, then gradually increased until some initial drawdown is observed.  
The flow rate then will be reduced slightly to achieve a stabilized pumping 
water level drawdown of less than 0.1 meter.  This pumping rate will be 
established as the maximum purge rate for that well.  In any case, the flow 
rate shall not exceed 0.5 liter/minute.  

c) The well shall be purged at the maximum purge rate until the indicator 
parameters, pH, temperature, and specific conductivity have stabilized.  
Indicator parameters shall be monitored no less than 1 minute and no more 
than 5 minutes apart using a flow through cell or hand held field meter.  
Stabilization of the field parameters shall be considered complete when 3 
consecutive readings are within ± 0.1 unit or 1% for pH, ± 5% for specific 
conductance, and ± 0.5º C or 3% for temperature of the measured unit.  

d) Groundwater samples shall be collected immediately following purging 
and indicator parameter measurement.  

(2) Passive Sampling – Where the yield of the well is too low to maintain minimal 
drawdown at very low pumping rate, 0.5 liter/minute or less, the well will be 
sampled by purging only 1.5 to 2 times the volume of the sampling equipment and 
tubing.  Groundwater samples will be collected at these wells as follows: 

a) A water level probe or pneumatic probe will be lowered into the well to 
determine the static water level and to monitor water level during the initial 
low-flow groundwater sampling activities.  Once recharge characteristics 
have been determined for the well, the data can be used as guide for 
conducting subsequent sampling events. 

b) If the yield of the well is too low to maintain minimal drawdown in the well 
at a very low pumping rate, 0.5 liter/minute or less, the well will be sampled 
by purging only 1.5 to 2 times the volume of the sampling device and tubing.  
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c) If filtration of the groundwater sample is necessary, an in-line filtration 
device may be utilized.  If necessary, the filter shall be pre-rinsed following 
the manufacturers guidelines.  If pre-rinsing is not necessary, a minimum 
of one liter of groundwater shall be passed through the filter following 
purging and prior to sampling. 

d) Groundwater samples shall be collected immediately following purging. 

In addition to the protocols outlined above, low-rate pumping protocols for wells with 
extremely slow recharge characteristics (those that cannot be sampled at any purge rate 
without exceeding the drawdown limit) will allow drawdown to exceed the 0.1 meter mark 
and will be sampled after one pump and tubing volume is removed from the well.  In these 
wells, water levels will only be monitored to ensure that drawdown is not below the screen 
where the screen interval is fully saturated or below the pump intake where the screen 
interval is only partially saturated. 

Sample Temperature 

This measurement is made in all water samples at the time and place of well purging and 
sampling.  Typically an electronic thermometer is placed in the aliquot of sample water.  
Allow the thermometer to equilibrate for approximately 20 seconds before recording the 
temperature.  Note the units of measurement, i.e. in degrees Celsius or Fahrenheit. 

Specific Conductance (Conductivity) of the Sample 

1. Insert the conductivity probe or “stick” into the sample aliquot and turn the 
switch on to obtain a reading. 

2. Record the instrument reading.  Note the units of measurement, i.e. 
µmohs/cm or µS/cm. 

pH Measurement of the Sample 

1. Remove the probe cap and insert the pH probe or “stick” into the sample 
aliquot and turn the instrument on. 

2. Allow the instrument to equilibrate (approximately 20 seconds) before 
recording the pH value. 

3. Rinse the probe or “stick” electrode with distilled water and replace the cap. 

No field measurements will be taken in samples which are to be submitted to the laboratory 
for analysis.   

The electronic temperature, conductance, and pH probes are sensitive instruments, and 
require periodic calibration.  Refer to the instrument manufacturer’s instructions regarding 
calibration, handling and storage procedures.  ALWAYS CLEAN THE INSTRUMENTS 
AFTER USE. 
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Step 5 - Low Flow Collection of Representative Samples 

1. If preservatives have not already been added to the sample containers by 
the laboratory, add the sample preservatives to the appropriate containers 
and loosely replace the caps (the environmental laboratory should provide 
instructions as to which preservatives are to be added to specific sample 
containers). Extreme caution will be used when adding the preservatives 
because some of them are highly concentrated acids. 

2. All equipment that will be in contact with the groundwater will be 
decontaminated in accordance with the procedures described above. 

3. A representative sample of groundwater will be obtained using low flow 
sampling methods (either low rate pumping or passive sampling as 
described in the previous section).  Care will be taken to not agitate the 
samples to cause volatilization of VOAs. The sample containers will be 
carefully filled. A decontaminated stainless steel, glass, or fluorocarbon 
resin funnel and a ring stand device may be set up above the sample 
container to be used to assist with filling the containers.  All sample bottles 
except VOAs will be filled to within one (1) inch of the top.  VOA samples 
will be carefully filled to over flowing and then capped to prevent the 
formation and/or inclusion of any air bubbles.  Check for bubbles by 
inverting the container and shaking it.  If bubbles are present, the jar will be 
re filled.  This is to avoid cross contamination of the sample preservatives.  
Excessive agitating of samples will be avoided.  The sample containers will 
be filled in order of their susceptibility to volatilization.  The following order 
is recommended by the U.S. EPA in RCRA Groundwater Monitoring 
Technical Enforcement Guidance Document (OSWER 9950.1): 

a. Volatile organics (VOA) 
b. Purgeable organic carbon (POC) 
c. Purgeable organic halogens (POX) 
d. Total organic halogens (TOX) 
e. Total organic carbon (TOC) 
f. Extractable organics 
g. Total metals 
h. Dissolved metals 
i. Phenols 
j. Cyanide 
k. Sulfate and chloride 
l. Turbidity 
m. Nitrate and ammonia 
n. Radionuclides 
 

4. Sample container lids will be placed in the “clean area” while filling the 
sample container.  The sample containers will be immediately capped after 
they have been filled. 

5.   If filtration of the groundwater sample is necessary, an inline filtration 
device may be utilized.  If necessary, the filter shall be pre-rinsed following 
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the manufacturers guidelines.  If pre-rinsing is not necessary, a minimum 
of one liter of groundwater shall be passed through the filter following 
purging and prior to sampling. 

In the event a sample cannot be filtered in the field, the clean sample 
storage container will be preserved at approximately 4 degrees Celsius and 
allowed to stand for up to 24 hours.  This will allow the fine suspended 
material to settle from the sample.  The clear portion of the sample will be 
poured into a second clean container, leaving the sediment in the initial 
container.  The sample in the second container can then be filtered using 
the previously described procedure.  

6. Each sample container will be placed in the sample kit cooler immediately 
after it has been filled.  The inside temperature of the cooler will be 
maintained at 4 degrees Celsius, i.e. using frozen cold packs or ice. 

7. If dictated by the method being used to analyze a sample for a particular 
constituent, aliquots will be preserved with an appropriate preservative as 
listed in Attachment 1 of this Sampling Protocol. 

8. To prevent breakage during transport, protective packaging such as bubble 
wrap or Styrofoam will be used on sample containers.  The sample kits will 
be handled as extremely fragile. 

9. The chain of custody form will be completed.  This form will accompany the 
samples during all aspects of sample collection, handling, and transport. 

10. The sample kit will be secured during transport. 

Step 6 - Clean Up and Decontamination 

1. The protective cover will be closed and the lock replaced. 

2. All disposable solid waste such as disposable coveralls, gloves, plastic 
tarps, aluminum foil, etc. will be collected and packed into a plastic trash 
bag for disposal into an on site trash container.  All such trash will be treated 
as non hazardous unless warranted otherwise by conditions at the site. 

3. All non dedicated field equipment (field instruments, work gloves, etc.) will 
be decontaminated prior to use at any other groundwater monitoring 
locations.
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