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DISCLAIMER

THE FOLLOWING STANDARD OPERATING PROCEDURE PROVIDES GENERAL
GUIDANCE FOR BRC CONTRACTORS FOR TECHNICAL ISSUES ADDRESSED
DURING ENVIRONMENTAL SITE INVESTIGATION AND REMEDIATION ACTIVITIES.
IT IS NOTED, HOWEVER, THAT EACH SITE IS UNIQUE AND THESE GUIDELINES
ARE NOT A SUBSTITUTE FOR COMMON SENSE AND GOOD MANAGEMENT
PRACTICES BASED ON PROFESSIONAL TRAINING AND EXPERIENCE. IN
ADDITION, INDIVIDUAL CONTRACT TERMS MAY AFFECT THE IMPLEMENTATION
OF THIS STANDARD OPERATING PROCEDURE. BRC CONTRACTORS RESERVE THE
UNRESTRICTED RIGHT TO CHANGE, MODIFY OR NOT APPLY THESE GUIDELINES
IN THEIR SOLE, COMPLETE, AND UNRESTRICTED DISCRETION TO MEET CERTAIN
CIRCUMSTANCES, CONTRACTUAL REQUIREMENTS, SITE CONDITIONS, OR JOB
REQUIREMENTS.
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3.0 METHODS

Soil gas monitoring has a set of prdccdures that must be followed to provide data quality and
usefulness. This section describes the primary procedures that are common to all soil gas

monitoring techniques:

¢ Planning and preparation;
e Survey design;
¢ 30il gas probe installation;

¢ Soil gas sample collection; and

s Sample analysis.

3.1 Planning and Preparation

The planning and preparation step includes development of project objectives, including purpose
of the survey data application, and data quality objectives. This step includes gathering of
historical information regarding the project area, developing a preliminary conceptual site model
(CSM) and selecting appropriate sample collection methods and survey design.

3.2 Survey Design

A scaled facility map depicting potential sources and proposed sampling points should be
prepared. The locations and coordinates of identifiable geographic landmarks (e.g., street center-
line, benchmark, street intersections, wells, north arrow, and property lines) should be included

on the map when possible.

The spacing of samples is dependent on the objectives of the survey, source term characteristics,
and soil conditions. In some cases, a 200-foot horizontal spacing may be adequate for screening
a large area, of permeable soils, with a low permeability cover. In areas of low permeability
soils, with high moisture content a very tight spacing (e.g., 20 feet) may not be adequate to detect
a hot spot.

Soil gas sampling depth is also part of the design work. Sampling depth is a function of the site
program objectives. For most applications, sampling at 5 feet below ground surface (bgs) is not
acceptable because of the possibility of ambient air entrainment. A typical soil gas sample
collection depth is 10 feet bgs, but again will depend on the specific program objectives. The soil
gas sampling depth will be specified in the work plan or SAP.
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Survey work for underground utilities should be considered, when applicable in the preparatory
work and site design. Underground Service Alert (USA) should be notified for site work where
contact with underground utilities is possible.

33 Probe Installation

Probe installation includes assembling the 1-inch outside diameter {OD) sample rods with a Post
Run Tubing (PRT) adaptor and o-rings into the bottom of the first length of rod. The expendable
sample tip is installed in the end of the first length of rod and the drive tip is put into place while
setting the rod and tip on the sample Jocation and inside of the ground seal ring. The use of a
ground seal ring is recommended, which consists of a 4-inch length of 3- to 6-inch-diameter
PVC which is placed on the ground and filled with a bentonite slurry thus sealing the
probe/ground interface (note: most leakage occurs along the probe and soil). Install the hammer
cap and advance the probe tip into the ground a few inches, fill the ground ring with the
bentonite slurry, and advance the probe to the desired depth. With the hammer cap installed,
withdraw the probe from the tip about 3 inches. Remove the hammer cap, install a length of
clean, virgin polyethylene tubing and PRT adaptor, fitting the adaptor in the bottom of the rod.
Tum the tubing and adaptof in a counter clockwise direction (reverse threads) until a tight seal is
obtained. Sealing is facilitated by the o-rings on the adaptor tip. The probe tubing is then purged
for the desired purge volumes and the soil gas sample collected.

3.4 Sample Collection and Line Purge

After probe installation and before sample collection, a purge pump is connected to the sample
iine and a purge test is conducted for syringe sample collection and on-site analysis but not for
canister sample collection and off-site analysis. For sample collection by syringe, a purge test is
conducted on the first sample location. After probe installation, syringe samples are collected at
one, three, and seven purge volumes. The highest concentration of the primary soil gas
constituent is used to select the purge volume for the site, which is used for the remainder of the

site.

For canister sample collection and off-site analysis, two purge volumes are used for line purging
followed by sample collection. All line purging for both syringe sample collection and canister
sample collection will not exceed 20 inches of water pressure (vacuum} in the sample line. This
is accomplished by controlling the rate of purging (and sample collection) and by monitoring line
pressure with an in-line magnehelic gauge. The direct push soil gas sampling subcontractor
typically has a sample collection train that includes clean tubing and connections from the soil

S
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gas probe line to the purge pump and/or sampling media, in-line pressure (vacuum) monitoring,
and in-line flow rate control capability (rotometer). Note that if the line pressure exceeds 50
inches of water vacuum during the purge, the formation will not be suitable for sampling, and the
sample point will be moved (e.g., 1 to 10 feet away) and soil probe installation and purge will be

repeated.

Soil gas is collected by controlling flowrate and monitoring line pressure. Sample collection after
purging by both syringe and canister sample collection will not exceed an in-line vacuum of 20
inches of water and a sample collection rate of 100 cc/minute. The work plan or SAP will specify
the sampling equipment and sample collection media (e.g., gas tight syringe or canister) that will
be used to accomplish sampling of soil gas.

Field quality control (QC), regardless of sample collection approach or sample collection media,
will be described in the site-gpecific work plan or SAP. Generally, a minimum of 10 percent
blank and replicate samples will be collected per sample batch, with a minimum of one QC
sample (blank and replicate sample} per day. Field QC for syringe sample collection and on-site
analysis will be at a higher frequency than canister or sorbent collection and off-site analysis.

34.1 Sample Collection Methods and Leak Check

Soil gas sample collection methods will be selected based on site-specific factors and project
objectives. The following basic sampling systems are based on the collection of soil gas by a
whole-air or sorbent method in an active approach:

e  Whole-air methods sample the atmosphere as a mixture of gases including contaminant
(target) and non-contaminant (non-target) vapors.

o Sorbent methods sample contaminants adsorbed onto a collection medium exposed to a
whole-air sample stream.

o Active methods obtain a soil gas sample by positioning a device in the subsurface and
withdrawal of the soil atmosphere.

« Passive methods obtain a soil gas sample by placing the collection device in the soil or on the
soil surface and allowing the device to come into equilibrium with the soil atimosphere.

The active method is the most common method used during site investigation. The soil gas
sample is collected either in a glass syringe or in a stainless steel canister. The active method
preserves the sample as it is extracted from the probe and delivers the sample to the analytical
laboratory. Specific information on active sample collection will be included in the work plan or
SAP.
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As part of the sample collection procedure, a probe and sampling train leak check will be
performed in order to demonstrate the integrity of the soil gas sample. A leak check involves:
1) preparing the probe as described above, 2) connecting the sampling media of choice as
described in the subsequent sections, 3) enclosing the probed and sample collection train, 4).
mtroducing a tracer compound to the enclosure, and 5) collecting the sample with an
environment around the probe and sample collection train so that a ‘leak in’ the sample will
result in the presence of the tracer compound in the sample. If the sample, when analyzed, does
not contain the tracer species to the level identified in the specific work plan, then the sample
integrity is intact and the sample has been shown to represent the soil gas sampled from the
subsurface. But, if the tracer species is found in the sample above the criteria for the leak-check,
then the sample has been shown to be compromised and can be identified as not representative of
the subsurface soil gas (e.g., the presence of the tracer species indicates a likely dilution of soil

gas or a low bias in the sample concentration).

The most common method of implementing a leak-check for the soil gas sample collection is the
bag method where a flexible-wall bag is sealed around the probe on the ground surface,
encapsulating the sample train, and is outfit with inlet and outlet gas ports for tracer addition and
bag flushing. A common and effective tracer species is helium gas at source concentration (10 to
100 percent). The tracer gas is interfaced to the inlet port on the bag or containment, the exhaust
port is opened and the tracer gas is flushed into the enclosure achieving a concentration in the
enclosure that is equal to the concentration of tracer as added to the enclosure (e.g., helium
concentration in the bag equals the certified gas bottle concentration, such as 10 percent helium).
The enclosure is flushed with the tracer gas for a time period that represents at least three
enclosure volumes purging the ambient air out of the enclosure and filling the enclosure with the
trace gas at the gas concentration as added to the enclosure. The bag is then sealed for sampling.
A screening level measurement may be made with a real time instrument sensitive to helium
during the trace gas addition for confirmation; however, this is not required. The helinm gas
tracer is the trace gas of choice for canister sample collection since the sample in the canister can
be analyzed in the laboratory by gas chromatograph/thermal conductivity detector (GC/TCD) for

helium at relatively low cost.
34.2 Soil Gas Sample Collection with Evacuated Canisters

One common if not preferred method for sample collection and analysis of soil gas samples is
evacuated canisters. The advantage of this approach is that samples are collected on site,
preserved in the stainless steel canisters, shipped, and analyzed off site at a higher level of
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quality assurance (QA) standards and for an extended list of analytes in a qualified off site

laboratory.

For sample gas collection by canister, the probe is installed as for any other soil gas sample
collection media or technique and purged for two line-volumes prior to sampling. Purge the
sample line by using a vacuum pump and extract two purge volumes from the sample line (25 cc
per 5-foot length of 4-inch tubing). Monitor pressure in the system and do not exceed 50 inches
of water pressure. The target pressure is 20-inches of water, and if 50 inches water pressure is
reached, the location will probably not be suitable for sampling, which requires a relocation of
the probe to a nearby location (e.g., 1 to 10 feet away).

The procedure is as follows: 1) purge the sample line for up to two purge volumes while
monitoring and maintaining pressure and flowrate (note that the target pressure is 20-inches
water or less, and the farget sample rate is 100 cc/minute or less); 2) record the sampling
conditions; and 3} complete sample collection by filling the container to 80 percent of volume.
Collect the sample in either 1-liter or 3-liter canisters. The 1-liter canister will require about 10
minutes for sample collection and the 3-liter about 30 minutes. Fill the sample containers to 80
percent of volume, or to within a residual canister pressure of about 5 to 10 inches mercury, The
flow rate and pressure is controlled by using either an in-line, clean rotometer (needle valve
controlling flowrate) or a fixed orifice sealed by a compression fitting to the canister inlet
limiting the flowrate to 100 cc/minute. After sample collection, seal the canister by closing the
valve and sealing the port with a compression plug fitting. The canisters are to be labeled and
shipped back to the laboratory in protected cardboard boxes.

3.5 Sample Analysis

The project work plan or SAP will specify the target analyte list. The target analyte list will be
determined based on site history and conditions.

3.5.1 On-Site Laboratory Analysis

On-site analysis of soil gas samples will be conducted following the submitted protocol of the
soil gas testing sub-contractor and mobile laboratory. The mobile laboratory will include the
laboratory SOP in the work plan or SAP for each specific site activity. The SOP will include a
description of the GC instrument and column, operating specifications, target analyte list and
method detection limits, and QA/QC procedures.
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3.5.2 Off-Site Laboratory Analysis

U.S. Environmental Protection Agency (EPA) Method TO-15 GC/MS full scan and selective ion
mode (SIM) operation is commonly used for the off-site analysis of soil gas samples. Use of the
method will include following the operation and calibration procedures described in the EPA
method. The method uses a sorbent/thermal desorption and or cryotrapping system with a high-
resolution capillary column to analyze for volatile organic compounds (VOCs) using full scan
GC/MS. This method can be used for many VOCs including polar organics, since no dryer is
used. The method can measure most compounds down to 0.2 ppbV or less. The method can be
operated in the fuil scan mode for up to 90 compounds, or for a fewer number of samples in the
SIM at lower detection limits (<0.01 ppbV). The laboratory will follow EPA Method TO-15
protocel for analyzing canister samples. The protocol for analyzing sorbent samples will be

specified in the work plan or SAP.
3.6 Quality Assurance Split Samplés

Soil gas split samples will be collected upon request by the NDEP.

4.0 SAMPLE CUSTODY FORMS

Sample possession during all testing efforts must be traceable from the time of collection until
the results are verified and reported. Sample custody procedures provide a mechanism for
documentation of all information related to sample collection and handling to achieve this

objective.

Preformatted field data and Chain-of-Custody forms will be used as the primary documentation
mechanism to ensure that information pertaining to each sample is properly recorded. In
addition, a master sample logbook will be maintained for ail samples collected. Copies of the
- Chain-of-Custody forms and the field logs will be retained in the project file.

4.1 Documentation Procedures

4.1.1 Field Records

Field personnel will be required to keep accurate written records of their daily activities in a
bound logbook. All entries will be legible, written in waterproof ink, and contain accurate and
inclusive documentation of an individual’s field activities, including field data and observations,

any problems encountered, and actions taken to solve the problem. The type of data recorded in
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the field logbook includes field measurements, ambient conditions, and any other information
pertinent to sample collection. Entry errors or changes will be crossed out with a single line,
dated, and initialed by the person making the correction. Entries made by individuals other than
the person to whom the logbook was assigned will be dated and signed by the individual making
the entry. Field logbooks will be available for review by interested parties.

4.1.2 Sample Labels

Each sample collected will receive a sample label that identifies the sample by a unique sample
identification number. These labels are affixed to the sample container prior to sample collection.
A sample master log will be maintained for all samples collected. A full description of the
sample, its origin, and disposition will be included in the log entry.

4.2 Chain-of-Custody Procedures

After the samples are collected and documented in the master logbook, a Chain-of-Custody form
will be completed and will accompany the samples to the laboratory. Team members collecting
the samples are responsible for the care and custody of the samples until they are transferred or
dispatched to the appropriate laboratory. When transferring samples, the individuals
relinquishing and receiving the samples will sign, date, and note the time on the record.

This record documents sample possession from collection to the laboratory sample control
center. When the samples are received by the laboratory, the sample control officer will verify
the Chain-of-Custody form against the samples received. If any discrepancies are observed, they
will be recorded on the Chain-of-Custody form and the project manager will be notified to

correct the problem.
4.3 Shipment

All sample shipments will be accompanied by the Chain-of-Custody record, which identifies the
contents of each crate. The person relinquishing the samples to the laboratory will request the
signature of a laboratory representative to acknowledge receipt of the samples. Sample collection
and shipment will be coordinated to ensure that the receiving laboratory has staff available to
process the samples according to method specifications.

All shipping containers will be secured for safe transportation to the laboratory. The method of
shipment, courier name(s), and other pertinent information is entered in the “Remarks” section
when the samples are to be shipped (i.e., FedEx, Express Mail, etc.)} instead of hand-delivered.

< ‘
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4.4 Sample Handling Procedures

The objective of sample handling procedures is to ensure that samples arrive at the laboratory
intact, at the proper temperature, and free of external contamination. VOC canister samples will
normally be shipped via Federal Express to EAS in San Luis Obispo, CA. Exposure to light,
changes in temperature and pressure will accelerate sample degradation, therefore, Soil gas
samples should not be chilled. Sample packaging requirements for hazardous materals requiring
interstate transport are defined in the Code of Federal Regulations 40 (CFR) 49, Chapter 1, Part
171. These requirements outline in detail the proper classification and transportation procedures

for hazardous materials that will be used in the transporting of samples.
4.5 Sample Preservation

Once the samples have been collected, the methods specify preservation, storage requirements
and holding time limitations. The preservation requirements for the type of samples collected

during this program are summarized below.

Parameters for Sample Preservation

Preservation and Storage Maximum Holding
Parameter Requirements Time (Days)
6-Liter Summa Polished Stainless |Cool storage area; avoid direct 14 Days
Steel Canisters for VOCs sunlight when/if possible. Wrap
valves; ship in cardboard.

5.0 REFERENCES

California Environmental Protection Agency (Cal/EPA). 2003. Advisory for Active Soil Gas
Investigations. January 28.
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DISCLAIMER

THE FOLLOWING STANDARD OPERATING PROCEDURE PROVIDES GENERAL
GUIDANCE FOR BRC CONTRACTORS FOR TECHNICAL ISSUES ADDRESSED
DURING ENVIRONMENTAL SITE INVESTIGATION AND REMEDIATION ACTIVITIES.
IT IS NOTED, HOWEVER, THAT EACH SITE IS UNIQUE AND THESE GUIDELINES
ARE NOT A SUBSTITUTE FOR COMMON SENSE AND GOOD MANAGEMENT
PRACTICES BASED ON PROFESSIONAL TRAINING AND EXPERIENCE. IN
ADDITION, INDIVIDUAL CONTRACT TERMS MAY AFFECT THE IMPLEMENTATION
OF THIS STANDARD OPERATING PROCEDURE. BRC CONTRACTORS RESERVE THE
UNRESTRICTED RIGHT TO CHANGE, MODIFY OR NOT APPLY THESE GUIDELINES
IN THEIR SOLE, COMPLETE, AND UNRESTRICTED DISCRETION TO MEET CERTAIN
CIRCUMSTANCES, CONTRACTUAL REQUIREMENTS, SITE CONDITIONS, OR JOB
REQUIREMENTS. :
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1.0 INTRODUCTION

The purpose of this Standard Operating Procedure (SOP) is to provide the user with the basic
theory and methods to perform soil gas investigations by direct push sampling. It=F's is intended
to serve as a field sampling guide and provide options for sample collection from soil gas probes,

namely sample collection by syringe for on-site and-analysis, and sample collection by evacuated
canister for off-that-ean-be-used-on-a-site-by-site analysis. This SOP_generally follows the

methods presented in the California Environmental Protection Agency (Cal/EPA) Advisory-
Active Soil Gas Investigations (Cal/EPA 2003) basis-servingesa-standard-practiee: Site-specific

procedures for_implementation of soil gas sampling willsheuld be developed and presented in

site or area-gpecific the-work plans or sampling and analysis plans (SAPs). These work plans or

SAPs will include the specifications for testing including relevantplan-phase;—based—en site
conditions and project objectives; for each application.

Soil investigat ol . 1 hin th ] ireot]
characteristics—that—can—be—indicators—of -processes—oecurring —in—the—subsurface—Soil gas
mvestigation is used as a method to determine the presence, composition, and origin of potential
contaminants in and below the vadose zone. Soil gas investipations—ean—provide—usefil
informationin-a-varety-of applications-such-as-the-following:

+—Heorizental-and—vertical-delineation—of-surficiel-discharges-andlor-contaminant—spills—of
volatile compounds
+—Potentialreloases-from undergreund storage-tanks
o Landfill gas-characterization-and-migration-delincation
Delineati e volatil oc6 I+ (VOCs) i 1 bl
EI.' ¢ thed e microbial . . . Ld Lation—of
contamnarts
o—As-an-aid-in-seil-vaperextraction{SVE)-system-design-and effectiveness-evaluation
«—Asa-basis-forlocaling o permonent-mondtorngvellamay

Seil-gas-as it exists in the subsurface is a dynamic equilibrium of the processes of partitioning,
migration, emplacement and degradation. Partitioning controls movement from one physical
phase to another. The five physical phases are liquid, free vapor, trapped vapor, solute, and
sorbed. Migration refers to movement over distance_either; horizontal or vertical. Emplacement
refers to establishment of residence within a particular physical phase. Degradation is the
breakdown of compounds, typically, by oxidation or reduction reactions.

33} : 1 SOP-37 Revision 4
Basic Remediation

COMPANY




BMI Coimnmeon Areas, Clark County, Nevada SOP-37 Active Soil Gas Investigation
BRC Standard Operating Procedures QctoberSeptember 2009

2.0 RESPONSIBILITIES

The Project Manager or Task Leader (a qualified Nevada Certified Environmental Manager
[C.E.M.]) selects the site-specific sampling methods, with input from the Field Team Leader,
Site Geologist, and Site Chemist, and oversees activities and work progress.

The Site Geologist (a qualified Nevada C.E.M.) selects the site-specific sampling options and
helps prepare technical provisions for fieldwork.

The Field Team Leader (a qualified Nevada C.E.M.) implements the selected sampling
program and assists in the selection of sampling methods.

The Site Chemist assists with the selection of sample collection techniques and analytical
protocols; assures that the laboratory adheres to analytical program requirements; and reviews
data for compliance with data quality objectives and contract compliance.

3.0 METHODS

Soil gas monitoring has a set of procedures that must be followed in-erderto provide data quality
and usefulness. This section describes the primary procedures that are common fo all soil gas

monitoring techniques:

* Planning and preparation;
¢ Survey design;

e Soil gas probe installation;

¢ Soil gas sample collection; and

¢ Sample analysis,

+—Report-preparation

3.1 Plaﬁning and Preparation

The planning and preparation step includes development of project objectives, including purpose
of the survey data application, and data quality objectives. This step includes gathering of

historical information regarding the project area, developing a preliminary conceptual site model
(CSM) and selectingselestion—of appropriate sample collection methods and survey design.

Budgetary-constramts-must-be-considered-during-the planning-step-
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3.2 Survey Design

A scaled facilify map depicting potential sources and proposed sampling points should be
prepared. The locations and coordinates of identifiable geographic landmarks (e.g., street center-
line, benchmark, street intersections, wells, north arrow, and property lines) should be included

on the map_when possible.

The spacing of samples is dependent on the objectives of the survey, source term characteristics,
and the-soil conditions-present. In some cases, a 200-foot horizontal spacing may be adequate for
screening a large area, of permeable soils, with a low permeability cover. In areas of low
permeability soils, with high moisture content a very tight spacing (e.g., 20 feet) may not be
adequate to detect a hot spot. ‘

Soil gas sampling depth is also part of the design work. Sampling depth is a function of the site
program objectives. For most applications, sampling at 5 feet below ground surface (bgs) is not

acceptable because of the possibility of ambient air entrainment. A typical soil gas sample
collection depth 1s 10 feet bes, but again will depend on the specific program objectives, The soil

oas sampling depth will be specified in the work plan or SAP.

Survey work for underaround utilities should be considered, when applicable in the preparatory
work and siie design. Underground Service Alert (USA) should be notified for site work where

contact with underground utilities is possible,

Meon-spectfic-portable-organic-vapor-analyzer-{OVA)-photoionizetion-deteetor-(PID}-and/orgas
purpeses—Use-of-an-on-site-mobile-laberatery—with-laboratory-grade-certifiable-instramentation
i 1 ; L Jsis-of-individual-VOCssrovides_thed YORETI !

------ LOR-10.0)
.

St

Maintain—flexibility—in-the-sempling plan—such-that-field-medifications-(grd-pattern—density;
loeationand-depth)-can-be-made-asreal-time-eveluation-ofanalytical-testresults-eccurs—Include
n-the—weork-plan-decision-malang—eritesia—for-these—adjustments—and—explain-decisions-in—the

report

Re-sample-at-eny-sampling-point-if-anomalous-date-(es2to3-orders-of-mapgnitude-difference
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3.3 Probe Installation andtealcCheck

Probe installation includes assembling the 1-inch outside diameter (OD) sample rods with a Post
. Run Tubing (PRT) adaptor and o-rings into the bottom of the first length of rod. The expendable
sample tip is installed in the end of the first length of rod and the drive tip is put into place while
setting the rod and tip on the sample location and inside of the ground seal ring. The use of a
ground seal ring is recommended, which consists of a 4-inch length of 3- to 6-inch--diameter
PVC which is placed on the ground and filled with a bentonite slurry thus sealing the
probe/ground interface (noteNete: most leakage occurs along the probe and soil). Install the
hammer cap and advance the probe tip into the ground a few inches, fill the ground ring with the
bentonite slurry, and advance the probe to the desired depth. With the hammer cap installed,
withdraw the probe from the tip about 3 inches. Remove the hammer cap, install a length of
clean, virgin polyethylene tubing and PRT adaptor, fitting the adaptor in the bottom of the rod.
Turn the tubing and adaptor in a counter clockwise direction (reverse threads) until a tight seal is
obtained. Sealing is facilitated by the o-rings on the adaptor tip. The probe tubing is then purged
for the desired purge volumes and the soil gas sample collected.

34 Sampile Collection and Line Purge

After probe installation and before sample collection, a purge pump is connected to the sample
line and a purge test is conducted for syringe sample collection and on-site analysis but not for

canister sample collection and off-site analysis. For sample collection by syringe, a purge test is

conducted on the first sample location. After probe installation, syringe samples are collected at

one, three. and seven puree volumes. The highest conceniration of the primary soil gas

constituent is used to select the purge volume for .the site, which is used for the remainder of the

site,

For canister sample collection and off-site analysis, two purge volumes are used for line purging

followed by sample collection. All line purging for both syringe sample collection and canister

sample collection will not exceed 20 inches of water pressure {(vacuum) in the sample line. This

is accomplished by controlling the rate of purging (and sample collection) and by monitoring line

pressure with an in-line magnehelic gauge. The direct push soil gas sampling subcontractor

typically has a sample collection train that includes clean tubing and connections from the soil

gas probe line to the purege pump and/or sampling media, in-line pressure (vacuum) monitoring,
and in-line flow rate control capability (rotometer). Note that if the line pressure exceeds 50

inches of water vacuum during the puree, the formation will not be suitable for sampling, and the
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sample point will be moved (e.g., 1 to 10 feet away) and soil probe installation and purge will be

repeated.

Soil gas is collected by controlling flowrate and monitoring line pressure. Sample collection after
purging by both syringe and canister sample collection will not exceed an in-line vacuum of 20

inches of water and a samiple collection rate of 100 ce/minute. The work nlan or SAP will specify

the sampling equipment and sample collection media {e.g., gas tight syringe or canister) that will

be used to accomplish sampling of soil gas.

Field quality control (QC), regardiess of sample collection approach or sample collection media,
will be described in the site-specific work plan or SAP. Generally, a minimum of 10 percent
blank and replicate_samples will be collected per sample batch, with a minimum of one QC
sample (blank and replicate sample) per day. Field QC for syringe sample collection and on-site

analysis will be at a higher frequency than canister or sorbent collection and off-site analysis,

performed-in-erderto-demonstrate-the—integgty-of-the seil-gas-sample—Lealkcheck-invelves
preparing-the-probe-as-described-above,connecting-the-sampling media-of cheice-as-described-in
the-subsequent-sections;-enclosing-the-probed-and-sample—collestion-trein—inrodueing-a-tracer
cempeound-to-the-enclosure;-and-collecting-the-sample-with-on-environment areund-the probe-and
MHMW%M&M&HP%W}M@M&@M@&@M@E&@

been—shewn-%e—repre&eﬁt—@he—se}l—g—&s—smnpled—ffem—the—subsuffaee—But—if—the—t{ﬂeer—speeies—is
%‘eu&d—m—the—samp—le—abe%e—eﬂteﬂa—fmhﬂ&e—}eak eheele—theﬁhe—sam&e—h&s—beeﬁ—shewx—te—be
pfeseaee—ef%he—&aeer%peem&e&tes—ﬂﬂ@l&dﬂuﬂen—e#&m#g%&l@%bmm%h&s&mﬁe
conceniration):

Fhe-mest-common-method-ofimplementing-alealecheclkforthe-sotl-gassample-collection-is bag
method--where—a—Hexible-wall--bag—is-—sealed—around-the—probe—on—the—pround—surface;
o ol I : . it il 1 ol : it ,
bagﬂushﬂg—&%m%&né@ffect&%&m@mpe&@ﬁﬁ&h%n%aﬂ%%wmwwﬁgﬁﬁ

a = £y e Ex fat e
> n gy e IS -

heham—eaneeﬁtiﬁ%mn—lﬂ-&w_%agh-equ&lsﬁthewbett-le—#as%neen%r—aﬂen)—and-the—bagﬂsmsealeéfer
sampling-A-sereeninglovelaneasurement-ray-be-made—with-a-real- tine-instrument-sensitiveto
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nat f@éﬂiif@d. The-helivm £a8

Obtain-samples-at-an-adequate-depth-tnominally-5-feet:-belowground-surface-(bgs)-to-minimize

M%@MM&M@W%@%%&E@WHH&MM@M&M
minute—In—general,—minimize—purging —to—ensure—samples—are—representative—of - VOCs
eoncentrations-at-the-prebe-tip—Optimum-purge—volume-may-be-compound speeifie-Lighter>
{ihigher—#ela%ﬁ%%%@hﬁﬁg—‘@@@&ﬂa@h—awﬂy}—eh{eﬁde——magw—reaeh——therr——hghes@

greatest-interest:

Explain-the-expested-zone-ofinfluence-for-sample-pointstakinginto-censideration—seil-types;

 land-cover-drve-peint-construction,-and-sample pusge rateftimetvolume-inthe Weork Plan-The

precedure
equipment-eross-contammination-between-sampling-peints:

Avoid-maldng-apilet-hele-{e-gusing-a-slam-bar)-priorto-inserting-the-probe-rod;-exeept-to-drill
%ﬁ&g&ee&%ﬁm@%eﬁ%&mﬂ%ﬁﬂ%ﬁmm

The-Work Planshould -4 y : i1 ingesork +4
connections—have—the—same—diameter—to-provide—a—good-seal-between—the—formation-and--the
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b%%@%ﬁ%ﬁ%%@%ﬁ@b@%&%%—ﬁ%«%ﬁﬁ&ﬂ%fﬂ%@%
intrasion:

Semamph&g—sys&mﬁeg——@eepreb@%&mbw%%hﬁ&bmg—&%
o o g tio ween-the-tubing-and-the-probe-tip-to-minimize
Mﬂmmwmmmmmmm

Plan:

3.4.1 Sample Collection Methods_and Leak Check

Soil gas sample collection methods willsheuld be selected based on site-specific factors and
project objectives. The following basic sampling systems are based on the collection of soil gas
by a whole-air or sorbent method in an active er-passive-approach:

» Whole-air methods sample the atmosphere as a mixture of gases including contaminant
(target) and non-contaminant (non-target) vapors.

s Sorbent methods sample contaminants adsorbed onto a collection medium exposed to a
whole-air sample stream.

¢ Active methods obtain a soil gas sample by positioning a device in the subsurface and
withdrawal of the soil atmosphere.

» Passive methods obtain a soil gas sample by placing the collection device in the soil or on the
soil surface and allowing the device to come into equilibrium with the soil atmosphere.

The active whele-gir-method is the most common method used during site investigation. The soil
gas sample is collected either 1n a glass syringe or in a stainless steel canister. The active method

preservesprecess-begins-by-penetrating the sample as it is extracted from the probe and delivers
the sample seil-surfase-to the analytical laboratory. Specific information on activedesired sample

collection will be included in the work plan or SAP. depth-—F

“slam-bar—may-be-used—to-ereate—a—small-diammeter-hole—{(generallyJtess—than——nch)—Peeper
colleetionpoints-are-realived by direct-push-hydraulic-installatien-equipment- The-slam-bar-red-is
withd L aholl lindsical-probe-fitted-wit ble-point-isi LTl :
pre—ven&s—se}l fmmﬁiuggmg—%he—prﬂbe—duﬂﬂgﬂﬂseﬁwﬂ-ﬂ}he—pmbe~mwthdm&vn—shglﬂ%te—aﬂew

vasuumn-punp-is-then-attached-to- the—sample—portand-the—probe-is-pursged—of-one-velume:
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As part of the sample collection procedure, a probe and sampling train leak check will be
performed in order to demonstrate the integrity of the soil gas sample. A leak check involves:
1) preparing the probe as described above, 2) connecting the sampling media of choice as
described in the subsequent sections, 3) enclosing the pro