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ENVIRONMENTAL COMPLIANCE GROUP, LLC 

STANDARD OPERATING AND SAFETY AND LOSS CONTROL PROCEDURES 
 
 
1.0 SOIL BORING/DRILLING SAMPLE COLLECTION AND CLASSIFICATION PROCEDURES 
 
ECG will prepare a site-specific Health and Safety Plan as required by the Occupational Health and Safety 
Administration (OSHA) Standard “Hazardous Waste Operations and Emergency Response” guidelines (29 
CFR.1910.120).  The document will be reviewed and signed by all ECG personnel and subcontractors prior to 
performing work at the site. 
 
Prior to conducting and subsurface work at the site, Underground Services Alert (USA) will be contacted to 
delineate subsurface utilities near the site with surface markings.  In addition, the first five feet of every location 
will be hand cleared to a diameter larger than the diameter of the auger or probe as a further precaution against 
damaging underground utilities.  Sites that are currently operated as gas stations will be cleared with a private 
utility locator prior to drilling activities. 
 
Soil samples to be submitted for chemical analyses are collected into brass or stainless steel tubes.  The tubes 
are placed in an 18-inch long split-barrel sampler.  The split-barrel sampler is driven its entire length hydraulically 
or by 140-pound drop hammer.  The split-barrel sampler is removed from the borehole and the tubes are 
removed.  When the tubes are removed from the split-barrel sampler, the tubes are trimmed and capped with 
Teflon sheets and plastic caps or the soil is removed from the tubes and placed in other appropriate sample 
containers.  The samples are sealed, labeled, and placed in ice under chain-of-custody to be delivered to the 
analytical laboratory.  All samples will be kept refrigerated until their delivery to the analytical laboratory. 
 
One soil sample collected from each split-barrel sampler is field screened with a photoionization detector (PID), 
flame ionization detector (FID), or other equivalent field screening meter.  The soil sample is sealed in a plastic 
bag or other appropriate container to allow volatilization of volatile organic compounds (VOCs).  The field meter 
is used to measure the VOC concentration in the container’s headspace and is recorded on the boring logs at 
the appropriate depth interval. 
 
Other soil samples collected from each split-barrel sampler are inspected and documented to identify the soil 
stratigraphy beneath the site and classify the soil types according to the United  
Soil Classification System.  The soil types are recorded on boring logs with the appropriate depth interval and 
any pertinent field observations.  Drilling and sampling equipment are steam cleaned or washed in solution and 
rinsed in deionized water prior to use, between sample collections and boreholes and after use. 
 
2.0 SOIL EXCAVATION SAMPLE COLLECTION AND CLASSIFICATION PROCEDURES 
 
Soil samples to be submitted for chemical analyses are collected into brass or stainless steel tubes or other 
appropriate containers.  The samples are sealed, labeled, and placed in ice under chain-of-custody (COC) to be 
delivered to the analytical laboratory.  All samples will be kept refrigerated until their delivery to the analytical 
laboratory. 
 
Select soil samples are placed into a sealed plastic bag or other appropriate container and field screened using a 
PID, FID, or equivalent meter.  Other soil samples collected are inspected and documented to identify the soil 
stratigraphy beneath the site and classify the soil types according to the United Soil Classification System.  The 
soil types are recorded field notes with the appropriate depth interval and any pertinent field observations.  
Sampling equipment are steam cleaned or washed in solution and rinsed in deionized water prior to use, 
between sample collections, and after use.  Soil cuttings and rinseate water are temporarily stored onsite 
pending laboratory analytical results and proper transport and disposal. 
 
3.0 SAMPLE IDENTIFICATION AND COC PROCEDURES 
 
Sample containers are labeled with job number, job name, sample collection time and date, sample collection 
point, and analyses requested.  Sampling method, sampler’s name, and any pertinent field observations are 
recorded on boring logs or excavation field notes.  COC forms track the possession of the sample from the time 
of its collection until the time of its delivery to the analytical laboratory.  During sample transfers, the person with 
custody of the samples will relinquish them to the next person by signing the COC and documenting the time and 
date.  The analytical laboratory Quality Control/Quality Assurance (QA/QC) staff will document the receipt of the 
samples and confirm the analyses requested on the COC matches the sample containers and preservative used, 
if any.  The analytical laboratory will assign unique log numbers for identification during the analyses and 
reporting.  The log numbers will be added to the COC form and maintained in a log book maintained by the 
analytical laboratory. 
 



4.0 ANALYTICAL LABORATORY QA/QC PROCEDURES 
 
The analytical laboratory analyzes spikes, replicates, blanks, spiked blanks, and certified reference materials to 
verify analytical methods and results.  The analytical laboratory QA/QC also includes: 
 Routine instrument calibration, 
 Complying with state and federal laboratory accreditation and certification programs, 
 Participation in U.S. EPA performance evaluation studies, 
 Standard operating procedures, and 
 Multiple review of raw data and client reports 
 
5.0 HOLLOW STEM AUGER WELL INSTALLATION 
 
Boreholes for wells are often drilled with a truck-mounted hollow stem auger drill rig.  The borehole diameter is at 
least 4 inches wider than the outside diameter of the well casing.  Soil samples are collected and screened as 
described in Section 1.0 and decontamination procedures are also the same as described in Section 1.0. 
 
Wells are cased with both blank and factory-perforated Schedule 40 PVC.  The factory perforations are typically 
0.020 inches wide by 1.5 inch long slots, with 42 slots per foot.  A PVC cap is typically installed at the bottom of 
the casing with stainless steel screws.  No solvents or cements are used in the construction of the wells.  Well 
stabilizers or centering devices may be installed around the casing to ensure the filter material and grout in the 
annulus are evenly distributed.  The casing is purchased pre-cleaned or steam cleaned and washed prior to 
installation in the borehole. 
 
The casing is set inside the augers and sand, gravel, or other filter material is poured into the annulus to fill the 
borehole from the bottom to approximately 1-2 feet above the perforations.  A two foot thick bentonite plug is 
placed above the filter material to prevent the grout from filling the filter pack.  Neat cement or sand-cement grout 
is poured into the annulus from the top of the bentonite plug to the surface.  For wells located in parking lots or 
driveways, or roads, a traffic rated well box is installed around the well.  For wells located in landscaped areas or 
fields, a stovepipe well protection device is installed around the well.  Soil cuttings and rinseate water are 
temporarily stored onsite pending laboratory analytical results and proper transport and disposal. 
 
6.0 MUD AND AIR ROTARY WELL INSTALLATION 
 
Boreholes for wells can also be drilled with a truck-mounted air rotary or mud rotary drill rig.  Air or mud can be 
used as a drill fluid to fill the borehole and prevent the borehole from caving in and remove drill cuttings.  Mud or 
air can be chosen depending on the subsurface conditions.  Soil samples are collected and screened as 
described in Section 1.0 and decontamination procedures are also the same as described in Section 1.0. 
 
Wells are cased with both blank and factory-perforated Schedule 40 PVC.  The factory perforations are typically 
0.020 inches wide by 1.5 inch long slots, with 42 slots per foot.  A PVC cap is typically installed at the bottom of 
the casing with stainless steel screws.  No solvents or cements are used in the construction of the wells.  Well 
stabilizers or centering devices may be installed around the casing to ensure the filter material and grout in the 
annulus are evenly distributed.  The casing is purchased pre-cleaned or steam cleaned and washed prior to 
installation in the borehole. Soil cuttings and drilling fluids are temporarily stored onsite pending laboratory 
analytical results and proper transport and disposal. 
 
The casing is set inside the augers and sand, gravel, or other filter material is poured into the annulus to fill the 
borehole from the bottom to approximately 1-2 feet above the perforations.  A two foot thick bentonite plug is 
placed above the filter material to prevent the grout from filling the filter pack.  Neat cement or sand-cement grout 
is poured into the annulus from the top of the bentonite plug to the surface.  For wells located in parking lots or 
driveways, or roads, a traffic rated well box is installed around the well.  For wells located in landscaped areas or 
fields, a stovepipe well protection device is installed around the well.  Soil cuttings and rinseate water are 
temporarily stored onsite pending laboratory analytical results and proper transport and disposal. 
 
7.0 WELL DEVELOPMENT 
 
After well installation, the wells are developed to remove residual drilling materials from the annulus and to 
improve well production by fine materials from the filter pack.  Possible well development methods include 
pumping, surging, bailing, jetting, flushing, and air lifting.  Development water is temporarily stored onsite 
pending laboratory analytical results and proper transport and disposal.  Development equipment are steam 
cleaned or washed in solution and rinsed in deionized water prior to use, between sample collections and after 
use.  After well development the wells are typically allowed to stabilize for at least 24 hours prior to purging and 
sampling. 



 
8.0 LIQUID LEVEL MEASUREMENTS 
 
Liquid level measurements are made with a water level meter and/or interface probe and disposable bailers.  
The probe tip attached to a measuring tape is lowered into the well and into the groundwater when a beeping 
tone indicates the probe is in the groundwater.  The probe and measuring tape (graduated to hundredths of a 
foot) are slowly raised until the beeping stops and the depth to water measurement is recorded.  If the meter 
makes a steady tone, this indicates the presence of floating liquid hydrocarbons (FLH) and the probe and 
measuring tape are raised until the steady tone stops and the depth to the FLH is measured.  Once depth to 
water and depth to FLH (if present) has been recorded, the probe and measuring tape are lowered to the bottom 
of the well where the total depth of the well is measured.  The depth to water, depth to FLH, and depth to bottom 
are measured again to confirm the results. 
 
If FLH is encountered in the well, a disposable bailer is lowered into the well and brought back to the surface to 
confirm the thickness/presence of FLH.  To minimize potential for cross contamination between wells, all 
measurements are done from cleanest to dirtiest well.  Prior to beginning liquid level measurements, in between 
measurements in all wells, and at the completion of liquid level measurements, the water level probe and 
measuring tape is cleaned with solution (Alconox, Simple Green, or equivalent) and rinsed with deionized water. 
 
9.0 WELL PURGING AND SAMPLING 
 
Each well is typically purged of at least three well casing volumes of groundwater prior to collecting a 
groundwater sample.  Purging can continue beyond three well casing volumes if field parameters including pH, 
temperature, electrical conductivity are not stabilizing during the purging process.  If the well is purged dry before 
the three well casing volumes has been purged, the well is typically allowed to recharge to 80 percent of its initial 
water level before a groundwater sample is collected. 
 
Purging equipment can include submersible pumps, PVC purging bailers, disposable bailers, air lift pumps, or 
pneumatic pumps.  Prior to beginning well purging, in between each well purging, and at the completion of 
purging activities, all non-dedicated purging equipment is cleaned with solution (Alconox, Simple Green, or 
equivalent) and rinsed with deionized water. 
 
Once the well has been purged, it will be sampled with a disposable bailer, PVC bailer, stainless steel bailer, or 
through a low flow groundwater pump.  The groundwater sample is transferred from the bottom of the bailer to 
reduce volatilization to the appropriate sample container.  The sample containers are specified by the analytical 
laboratory depending on the analyses requested.  Sample containers typically include volatile organic compound 
(VOA) vials with septa of Teflon like materials.  The groundwater sample is collected into the VOAs to minimize 
air bubbles and once the cap has been placed on the VOA, the VOA is tipped upside down to see if air bubbles 
are present in the VOA.  Typically a duplicate VOA is collected from each well to be analyzed by the analytical 
laboratory, if warranted, to verify results. 
 
Sample containers are labeled as described in Section 3.0 and placed immediately in an ice chest and kept 
refrigerated until its delivery to the analytical laboratory.  A trip blank may also be prepared by the analytical 
laboratory to travel with the ice chest during transport to the laboratory.  Field blanks from equipment that has 
been decontaminated may be collected in between use in different wells to verify the decontamination procedure 
is effective.  To minimize potential for cross contamination between wells, all wells are purged and sampled from 
cleanest to dirtiest well. 
 
10.0 TEDLAR BAG SOIL VAPOR SAMPLING 
 
Sampling equipment to collect Tedlar bag soil vapor samples includes an air pump, a Tedlar bag which can 
range in size from 1 to 10 liters, and 3/16-inch diameter polyethylene tubing.  The air pump should be equipped 
with 3/16-inch hose barbs for the polyethylene tubing to attach to.  The Tedlar bag must be equipped with a valve 
for filling and sealing the bag.   
 
When soil vapor samples are collected from remediation equipment, the sample collection port on the 
remediation equipment is typically fitted with a 3/16-inch hose barb.  Prior to collecting soil vapor samples from 
remediation equipment, air flow, temperature, and pressure or vacuum of the sampling point/remediation 
equipment are recorded.  One end of the polyethylene tubing is connected to the sample collection port and one 
end is connected to the influent of the air pump, creating an air tight seal.  The air pump is turned on and soil 
vapor from the sample collection port is pumped through the air pump for at least one minute.  The air pump is 
turned off and one end of another piece of polyethylene tubing is connected to the effluent of the air pump and 
one end is connected to the valve on the Tedlar bag.  The valve is opened and the air pump is turned on filling 
the Tedlar bag with the soil vapor sample until the bag has reached 75% capacity, when the valve on the Tedlar 
bag is closed and the air pump is turned off. 
 



Tedlar bags are labeled as described in Section 3.0 and placed immediately in an empty ice chest and kept dry 
and unrefrigerated until its delivery to the analytical laboratory.  After each soil vapor sample collection, the air 
pump is turned on for five minutes to allow ambient air to clear the air pump and polyethylene tubing. 
 
11.0 SUMMA CANISTER SOIL VAPOR SAMPLING 
 
Sampling equipment to collect Summa canister soil vapor samples includes a sterilized Summa stainless steel 
canister under vacuum, ¼-inch diameter polyethylene tubing, and a laboratory calibrated flow meter, if required. 
 
When soil vapor samples are collected from remediation equipment, the sample collection port on the 
remediation equipment is typically fitted with brass connection with silicone septa that has been threaded into a 
tapped hole on the piping network.  Prior to collecting soil vapor samples from remediation equipment, air flow, 
temperature, and pressure or vacuum of the sampling point/remediation equipment are recorded.  One end of 
the polyethylene tubing is connected to the brass sample collection port and one end is connected to the canister 
valve or flow meter, creating an air tight seal.  Prior to collecting the soil vapor sample, the valve on the Summa 
canister is opened to verify the Summa canister has the required vacuum which is recorded.  Three well volumes 
of vapor will be purged at a rate less than 200 milliliters per minute (ml/min.), including sand pack pore volume 
from each soil vapor probe prior to sample collection.  The sample valve or flow meter is opened and the soil 
vapor sample is collected into the Summa canister and the sample valve is closed and the final vacuum reading 
(typically greater than 5 inches per square inch) on the Summa canister is recorded. 
 
Per the DTSC Vapor Intrusion Guidance, October 2011 and the DTSC Advisory – Active Soil Gas Investigations, 
dated July 2015, high quality soil gas data collection is driven by project-specific data quality objectives (DQOs) 
and can be enhanced by using a shroud and a gaseous tracer compound. This method of leak detection ensures 
that soil gas wells are properly constructed and the sample train components do not leak. Most gaseous tracer 
compounds do not affect target analyte measurements nor does their detection require sample dilution. Also, 
gaseous leak tracer compounds allow a quantitative determination of a leak either in the sampling train or from 
ambient air intrusion down the borehole. 
 
The shroud will be designed to contain the entire sampling train and the soil gas well annulus. The sampling train 
will be constructed of material that does not react with the sample analytes and will not off gas or adsorb volatile 
compounds. The sampling equipment will be clean and shut-in tested prior to use. The gaseous leak tracer 
compound (helium at 20%) concentration inside the shroud will be monitored during purging and sampling to 
verify initial concentrations. A helium detector will be used to monitor tracer gas concentrations and will be 
recorded on field logs.  
 
Summa canisters are labeled as described in Section 3.0 and placed immediately in an empty ice chest and 
kept dry and unrefrigerated until its delivery to the analytical laboratory. 
 
12.0 SYRINGE SOIL VAPOR SAMPLING 
 
Sampling equipment to collect syringe soil vapor samples includes a sterilized, 100 cubic centimeter, gas tight 
syringe and silicone septa. 
 
When soil vapor samples are collected from remediation equipment, the sample collection port on the 
remediation equipment is typically fitted with brass connection with silicone septa that has been threaded into a 
tapped hole on the piping network.  Prior to collecting soil vapor samples from remediation equipment, air flow, 
temperature, and pressure or vacuum of the sampling point/remediation equipment are recorded.  The syringe is 
inserted into the silicone septa and the plunger is purged or pumped at least three times.  The sample is 
collected the fourth time the syringe plunger is extracted and the syringe is removed from the sample collection 
port and the needle on the syringe is capped with a rubber stopper. 
 
Syringes are labeled as described in Section 3.0 and placed immediately in an empty ice chest and kept dry and 
unrefrigerated until its delivery to the analytical laboratory. 
 
13.0 TEMPORARY SAMPLING POINTS 
 
A temporary borehole is advanced using either a slam bar or a direct push drill rig.  In the case of the slam bar, 
once the borehole has been created, a temporary soil vapor probe is inserted into the borehole and advanced 
with a slide hammer or other physical force two additional feet.  A bentonite seal is then placed in the borehole 
above the soil vapor probe to create an air tight seal and prevent ambient air from entering the sample collection 
space.  In the case of the direct push drill rig, the sampling rod is advanced to the desired depth with a 6-inch 
retractable vapor screen at the tip.  The sample screen on the 6-inch vapor screen is removed and a bentonite 
seal is then placed in the borehole above the soil vapor probe to create an air tight seal and prevent ambient air 
from entering the sample collection space.   



 
Once the bentonite seal has set, at least one hour, the soil vapor survey samples are collected into Tedlar bags 
as described in Section 10.0 or Suma canisters as described in Section 11.0.  Samples are labeled as 
described in Section 3.0 and placed immediately in an empty ice chest and kept dry and unrefrigerated until its 
delivery to the analytical laboratory.  After each soil vapor sample collection, the air pump is turned on for five 
minutes to allow ambient air to clear the air pump and polyethylene tubing. 
 
14.0 REPEATABLE SAMPLING POINTS 
 
A borehole is advanced using either a hand auger or a drill rig.  A 6-inch slotted probe with caps on both ends is 
placed in the borehole.  A Swagelok fitting is attached to one end cap and 3/16-inch diameter Nylon tubing is 
attached to the Swagelok fitting.  A one foot sand pack is placed around the probe and the remainder of the 
borehole is sealed with a layer of dry bentonite powder, followed by a layer of bentonite chips, and an additional 
layer of dry bentonite powder.  A well box is placed on the surface of the repeatable sampling point and the 
excess Nylon tubing is placed inside the well box. 
 
Soil vapor survey samples will be collected at least one week after probe installation.  In addition, soil vapor 
survey samples will only be collected after five consecutive precipitation free days and after any onsite irrigation 
has been suspended. 
 
The soil vapor survey samples are collected into Tedlar bags as described in Section 10.0 or Summa canisters 
as described in Section 11.0.  Tedlar bags or Summa canisters are labeled as described in Section 3.0 and 
placed immediately in an empty ice chest and kept dry and unrefrigerated until its delivery to the analytical 
laboratory.  After each soil vapor sample collection, the air pump is turned on for five minutes to allow ambient air 
to clear the air pump and polyethylene tubing. 










































