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10 PURPOSE

This standard operating procedure (SOP) descnibes procedures that will be used at the Rockv Flats Environmental
Technology Site (RFETS) to conduct soil gas field survevs or headspace measurements of organic vapors in environmental
samples It also provides procedures for dynamic and passive collection of soil gas samples to be used in identifving
volatile organic compounds (VOC) present at Individual Hazardous Substance Sites (IHSS) on the Rocky Flats
Environmental Technology Site (RFETS) The requirements for application of these procedures to a given site will be

specified 1n applicable project plans

29 SCOPE

This document, which supersedes procedure SOP OPS-GT 09 applies to all RMRS personnel and subcontractors
conducting soil gas sampiing and field analysis activities at the RFETS

So1l gas sampling and field analysis will be performed at sites identified in an approved work plan or other work-controlling
document. This document defines the personnel quabficanons matenals and equipment required to perform soil gas
sampling, instrument calibration requirements, sampling procedures and the documentation of all field data.

30 REQUIREMENTS

A RMRS or subcontractor representative with experience 1n soil gas sampling and field analysis will conduct oversight and
supervision of any field operations that will provide for the sampling of so1l samples for field gas analysis of volatile organic
compounds (VOCs)

Only qualified personnel will be allowed to operate portable gas chromatographs (GCs) or vehicle-mounted GCs in mobile
laboratories Required qualifications vary depending on the activity to be performed In general, qualifications will be
based on education, previous experience on-the-job traming and supervision by qualified personnel The subcontractor s

project manager will document personnel qualifications related to this procedure in the subcontractor's project QA files
31 Personnel Qualifications
Personnel performing VOC field surveys and/or monitoring with a flame 1omzation detector (FID) or photoionization

detector (PID) portable vapor meters and/or collecting soil gas samples will be scientists engineers or field technicians

with appropnate field expenence and training provided under the supervision of another qualified person

RMRS/OPS PRO 121 (REV 0)
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Personnel performing these procedures are required to have completed the mnitial 40-hour OSHA classroom tramning that
meets Department of Labor Regulation 29 CFR 1910 120(e)}3X1) and must maintain a current training status by
completing the appropnate 8-hour OSHA refresher courses

Prior to conducting any soil gas sampling and field analysis operations, personnel are required to have a complete
understanding of the procedures described within this and certan relsted SOPs Personnel will recerve specific traming

regarding these procedures as necessary

32 Matenals and Equipment

Soil gas sampling can be accomplished through the use of a vanety of equipment. The followmg 1s a list of equipment and
matenials that may be required to perform sotl gas sampling and field analysis

e  Portable PID or FID

e  (Calibration gas standards of known concentration

¢  Split spoon sampler, hand auger, or other sampling apparatus
o Push soil sampler equipment (Geoprobe® or equivalent)

¢  Wide-mouth sample jars with screw-cap hids

¢  Alummnum foil

¢  Retractable pomnt soil gas sampler for push type sampler

e  Large bore or macro-core sampler for push type sampler

¢ Granular bentonite

e  Deionized or distilled water

¢ Vacuum pump with gage to extract soil gas

e  Gas collection bags or tubes (if required)

¢  Gas sample syringe (if required)

¢ Gas chromatograph and/or mass spectrometer (if required)
e  Petrex® tubes

¢  Field data forms (as apphcable)

e  Black waterproof pens

*  Appropriate health and safety equipment

RMRS/OPS-PRO 121 (REV 0)
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40 PROCEDURES FOR SAMPLING AND FIELD ANALYSIS

The concentration of a VOC n so1l gas 1s a complex function of the distnbution of the organic compound and 1ts interaction
with the soil This interaction depends on a number of soil parameters including soil particle size and mineralogy soil

hthology heterogeneity organic content, moisture and temperature

Volatile organic contaminants i soils above the water table (vadose zone) can be present in the gas phase in unsaturated
pore spaces in the water contamed mn the unsaturated soils and sorbed on the soil particles The VOC contamination 1s the
sum of the VOCs contamned in all three phases The partinoning of the VOC between gas liquid, and adsorbed phases 1s
dependent on both the soil properties and the chemical properties of the compound Thus given the chemical properties of
the VOC and measurements or reasonable esimates of relevant soil parameters soil gas data can be used to provide
semiquantitative esumates of the VOC contamination in soils

The sampling and analysis of so1l gas can be used as a rapid field screening technique for health and safety evaluations of
potentially contaminated soils to aid n the placement of monitoring wells to :dentify VOCs to evaluate the areal extent of

soil contamination, and to estimate the effectiveness of remedial measures

The sampling and analysis of soil gas can be performed by several different methods A field survey of work sites and
matenals can be performed using a portable organic vapor meter The field survey provides information on total orgaric
vapor concentrations in the air around the work site A more detailed analysis on the location of VOC contaminated - i
may be accomplished by performing field measurements of so1l headspace samples This technique aliows the measurement
of the total organic vapor concentration from a spectfic soil sample Soil gas samples may also be obtained by pumpin.
directly from a probe inserted in the ground, collecting the gas, and analyzing it This technique of in situ soil gas sampnn.
allows for the 1dentification and quantification of specific volatile organic compounds

This procedure will discuss the methods used for the following types of soil gas surveys

e  Field surveys
o  Field measurements of headspace samples

e In situ soil gas sampling

Dynamic

Passive

RMRS/OPS-PRO 121 (REV 0)
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41 Field Surveys

Field surveys of work sites site activities and site materials for volatile organic vapors will be accomplished by using
direct reading mstruments such as the phototonization detector (PID) portable vapor meter and the flame ionization
detector (FID) portable vapor meter Field surveys will be used as rapid field screening techniques for health and safety
and for stte evaluation before and during the excavation of potentially contaminated soil These procedures may be used
to aid 1n the placement of monitoring wells, and 1n the evaluation of the areal extent of soil contamination

411  Instrument Cahibration and Operation

PIDs and/or FIDs will be used according to the procedures contained m SOP FO 15, Photolonization Detectors and Flame
Jonization Detectors Instrument operational and calibration requirements will comply with the manufacture
recommendations Calibration of mstruments imvolved mn soil gas analysis shail occur at the beginning of each working dav
and, after that, continumg calibration venfication shall be performed every eight hours or after a batch of 20 samples
whichever 1s more frequent. -

A factor which will affect total organic vapor concentration measurements 18 the type of detector that s used (e g  FID vs
PID) Generally the FID will be most appropnate for aliphatic hydrocarbons and certain oxygenated solvents while the PID
will be more sensitive to aromatic and halogenated hydrocarbons PID Iamps of different 1onization energies will respond
with varying degrees of sensitivity to the same gases, and are significantly affected by high humidity Generally the FID
response is proportional to the number of carbon-hydrogen bonds, and can, therefore, be used to esumate concentrations ot
total hydrocarbons

412  Survey Procedures

The following procedures will be used to measure compounds detectable by PIDs and/or FIDs in performing field
surveys
1  Check the battery charge Batteries should be recharged for the ime frame specified m the operating manuais
for both the PID and FID mstruments Usual length of operating tume between charges 13 8 to 12 hours
2  FID fuel and/or combustion air-supply gauges should be monstored to ensure sufficient gas supplies
Hold mstrument probe close to the area to be sampled. The low flow-sampling rate of the mstrument pros ides
only localized readmgs. Use a slow, sweeping motion to prevent the bypassing of variable concentration areas

and to allow for mstrument response lag time .

RMRS/OPS-PRO 121 (REV 0)
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4 Record observations PID and/or FID measurements source location and descnpuion date time weather
sample ID operator and other pertinent information in the field log book Perform routine maimntenance as
descnibed 1n detail in the operating manual Clean the sample probe and/or in line filters (in front of detector)
when high background readings are exhibited after prolonged use Use of pipe cleaners or clean arr blown

backward through filters 1s normally adequate Do not use organic solvents

42 Field Measurements of Headspace Samples

The field analysis of soils for organic vapors can be enhanced by obtaining a sample of contaminated so1l placing the soil
sample m a confined space and allowing volatilization of organic compounds, followed by collection of a sample of the air
space above the so1l sample This 1s referred to as headspace analysis and 1s accomplished by half filling a sample contamer
with a soil sample to be analyzed VOCs present in the soil pores will diffuse into the remaining unfilled ar space within
the contamner Physical charactenstics of the soil (e g temperature grain size¢ moisture content, organic carbon content)
may have a significant effect on the headspace analysis results and, therefore estimates of these parameters should be
recorded at the time the measurement 1s taken If a PID or FID 1s used for the headspace analysis record the results on the
appropnate forms Form PRO 121A or PRO 121B

Headspace analyses are useful in that they can provide real tme data to aid in soil removal operations where decisions
regarding the extent of soil excavation and its disposal must be determmed on-site In addiion headspace analvses of soils
encountered during investigations can be screened for health and safety purposes

421  Equipment

The following equipment wiil be required to collect headspace samples and conduct soil gas field analvsis
e  Portable PIDor FID
e  Calibration gas standards of known concentration as specified in SOP FO 15
Phototonization Detectors (PIDs) and Flame lonization Detectors (FIDs)
e  Split spoon sampler hand auger, or push type soil sampler (Geoprobe® or equivalent equipment)
¢ Wide-mouth sample jars with screw-cap lids

¢  Aluminum foil

422  Instrument Calibration and Operation

PIDs and/or FIDs will be used in compliance with the procedures contamned in SOP FO 15 Photoionization Detectors and

RMRS/OPS-PRO 121 (REV 0)
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Flame lonization Detectors Instrument operational and calibration requirements will comply with the manufacture
recommendations Calibration of nstruments mvolved i soil gas analysis shall occur at the beginning of each working day
and, after that, continuing calibration verification shall be performed every eight hours or after a batch of 20 samples

whichever 1s more frequent.

A factor which will affect total organic vapor concentration measurements 1s the type of detector which 1s used (eg FID vs
PID), see Subsection 4 1 1 for discussion

423  Sampling Procedure

The followmng procedure will be used to measure those compounds present in the contamer headspace detectable by a
FID/PID

1 Collect so1l sample using a split-spoon sampler, hand auger, or a push type sampler (Geoprobe® or equivalent)
using a large bore or macro-core type sampler that will yield a soil core or mtact sample Be careful not to disturb
the sample soil durmg sampling since domg so may release VOCs that are present. Half fill a wide-mouthed -
sample jar with the soil sample Cover the contamer openmg with alummum foil and screw the jar hd down
tightly Granular soils should be broken apart by shaking the jar Cohesive soils should be broken by crushing the
sample as 1t 18 placed in the jar, and quickly covering

2 Let the sample sit for 1 hour at ambient temperature before taking a readng If the sample 1s collected during cold
weather when ambient temperatures are below 25°C or if more immediate results are desired, the volatilization
process should be accelerated by placing the contaner into a warm environment, such as near a vehicle's air heater
or mn a warm-water (70° F) bath for approximately 30 minutes

3 Following the warmmg period, remove the jar lid and insert the probe of the FID or PID through the foil cap (by
makng a hole m the foil just large enough to accept the probe), and take a reading.

43 InSmy Soi Gas Ssmolng
In situ soil gas sampling 1s performed by pulling ar sampies with a vacuum pump directly through a hollow probe i the

ground. Analysis of samples can be accomplished by muitiple methods. This technique allows for the identification and
quantification of specific volatile organic compounds.

RMRS/OPS-PRO 121 (REV 0)
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In situ soil gas samples can be collected by dynamic or passive methods Dvnamic soil gas sampling involves extracting a
volume of soil gas from the ground and analyzing the sample A hollow probe with a retractable point can be drniven mnto
the ground, and the soil gas sample withdrawn with a vacuum extraction pump The major advantages of dvnamic soil gas
testing are rapid data availability and the ability to disungwish between soil and groundwater contamination sources bv

vertical soil gas profiling

Passive soil gas sampling generally involves implanting adsorption devices n the shallow surface soil and allowmng them to
adsorb VOC vapors from the soil for a penod of davs or weeks After exposure the devices are dug out and sent to a
laboratory for analysis This sampling methodology 1s probably the least expensive but requires a considerable amount of
time and 1s less versatile than dynamic sampling methods

Pertinent site-specific and compound-specific factors which influence the collection and interpretation of soil gas are
required to be identified and evaluated in order to develop a comprehensive sampling program

Sampling along an establhished grid 1s recommended at sites where the source(s) or general orientation of a subsurface plume
are unknown Where data are available which 1dentfy the source areas or plume charactenistics delineation of contamiant
edges 1s most effectively achieved by establishing a transect parallel to the direction of groundwater flow and sampling
outward from the suspected source Soil gas probes should not be located less than 50 feet apart because the resolution of
most sotl gas detection techmques can be exceeded.

In order to effectively design the soil gas surveys and interpret the results the subsurface transport and fate of VOCs should
be considered These factors can have a sigmficant effect on the presence and concentration of VOCs in the soil

atmosphere Both physical and microbiological processes can influence soil gas investigations

Partiioning of the contammnant between gaseous and aqueous phases 1s the physical process that permits contamnants
mixed with water below the surface to be detected in soil gas The awr-water parutioning coefficient can be dependent on
both the vapor pressure and aqueous solubility of a compound Generaily low molecular weight organic compounds (1 ¢

hydrocarbons halogenated hydrocarbons and ketones) are most readily detected 1n soil gas Compounds possessing vapor
pressures less than 1 mm Hg at 25°C will probably not be detected in soil gas Vapor pressures provide an estimate of the

diffusion coefficient and, thus the mobulity * of the compound in the gas phase
Soil gas analyses are highly quanutative and specific for individual compounds, but the extrapolation to groundwater
contammant concentrations are not quantitative Soil gas measurements usually represent an indirect measure of the

parameter of interest (e g groundwater plumes extractable hydrocarbon concentrations i soil sources of subsurface

RMRS/OPS-PRO i21 (REV 0)
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leaks) Vanables such as geology soil moisture content, and the ar-water-partiioning coefficient of the particular
contaminant all affect the relatonship between soil gas concentrations and groundwater contammant concentrations Water
erther in the vadose zone (1¢ very wet clay or a perched water zone) or in the saturated zone (a contaminated zone below
clean water) 1s the major impediment to vapor movement. Soil gas techniques are relatively meffective for confined
aquifers or soils overlain by strata that are impermeable to gas diffusion

431  Dynamic Sampling

Dynamic soil gas sampling mvestigations can be performed using etther hand-driven or mechanically dniven probes and
relatively mexpensive field instruments or sophisticated laboratory equipment. These techniques require the installation of a
probe or sod boring m the vadose zone of a soil followed by withdrawal of the soil gas by 3 vacoum pump Soil gas
samples may be collected in gas sample bags, syringes, or on adsorption media. Samples collected m gas sample bags or on
adsorption media must be analyzed st & nearby or on-site iaboratory due to short sample holdng ttmes Syringe samples
must be analyzed on location immediately after collection.

A procedure for sampling of soil gas and on-site volatile organic compound analysis by the modified EPA Method 502 2 15
presented in the publication, Volatile Organic Sampling and Analysis in Soil Gas Soils Water and Atmosphere by Modified
EPA 502 2 Hydro Geo Chem Inc A procedure to sample soil gas and on-site volatile organic compound anatysis by the
modified EPA method 524.2 1s presented m the publication, Walsh Standard Operating Procedures for Obtairung Volaule
Orgaric Compound Analysis for Air and Soil Gas Samples by Thermal Desorption and Gas Chromatography/Mass
Spectrometry

4311 Soil Gas Probe Instatiation

Dynamic or grab sampling techniques requure the installation of a probe in the vadose zone of a soil followed by withdrawal
of the soil gas by a vacuum extraction pump At RFETS the preferred tool is a probe with a retractable pomnt that can be
pushed or hammered to depth usmg a Geoprobe® or equivalent type push type sampler The advantage of this type probe i»
that 1t can be driven to the desired depth, the bottom tip opened by backing the probe off 6 inches, and a soil gas sample
extracted by using a vacuum pump and related sampling equipment on board the Geoprobe® van. Samples can be taken at
vanous depths by advancing the probe to a deeper depth and repeating the process above Push typé samplers also have the
capability of dnlling through concrete or asphalt as required. Soil gas probes must be cleaned with steam or hot water and
soap before use and between sample locations (see SOP RMRS/OPS-PRO 127, Field Decontamination Operations)

Soil gas sampling can also be performed in augered boreholes or through the center of hollow-stem augers by driving the

RMRS/OPS-PRO 121 (REV 0)
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probe at least 2 feet deeper than the augered depth

The following procedures applv when collecting soil gas samples

Clear the location(s) to be sampled for utiliies cables pipes etc according to the procedures in SOP
RMRS/OPS-PRO 102 Borehole Clearing Clear the surface area to be sampled of grass leaves and debns

Using a manual or mechanical driver dnive a cleaned/decontaminated probe with drive pipe(s) as needed. into
the ground to the desired depth (minmmum s usually 3 feet} Probes placed in augured boreholes should be
driven at least 2 feet deeper than the augured depth If refusal occurs significantly before the sampling depth
1s reached, remove the probe Clear another sampling pomnt within 1 foot of the first point and drive a clean
probe again If refusal occurs another site should be selected and cleared according to SOP/OPS-PRO 102

Once the sampling depth 1s reached, an entry on the Soul Gas Survey Form (Form PRO 121D) and the Soil
Gas Survey Map (Form PRO 121C) will be made denoting the depth time and location of the sample The
probe will then be hifted 6 inches or as required for the tool being used, to expose the air sampling slots in the
retractable dnve pomnt

Attach the gas-sampling cap with tubing to the top of the probe/driving pipes

Connect adapter tubing to the vacuum gauge on the low-pressure side of the vacuum pump An 1n line liquid
trap programmable mass flow controlier equipped with a solenoid valve and timer are very useful additions

but are not required.

Run the vacuum pump before sample collection to purge the system and displace the ambient air in the ol
gas prove dnve pipe(s) and tubing The purge volume 1s calculated according to the probe manutactures

recommendations

Purge the probe and silicone rubber tube connecting system The vacuum gauge nstalled on the low pressure
side of the vacuum pump will be used to evaluate whether a representative soil gas sample can be withdrawr
from the subsurface Generally if the applied vacuum exceeds 12 inches of mercury the soil is either water
saturated or does not have a sufficient arr filled porosity to produce a meanmingful sample

Collect samples from the tubing/manifold on the low pressure side of the vacuum pump

RMRS/OPS PRO 121 (REV 0)
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9 Record the time the vacuum pump 1s operated before sample collection, and the pressure reading (vacuum
gauge) of gas in the soil gas probe Iine at the time of sampiing

10 The drive pipe(s) and soil probe will be removed at each location after the so1l gas has been analyzed. The
hole will be backfilled with granular bentonite and hydrated with delonized or distilled water to avoid creating
a migration pathway After the removal of the soil probe, the distance between the sampling location and a
known point will be measured and recorded on the soil gas survey map (Form PRO 121C) and a flag left at the

samplmg location for subsequent surveying

4312 Sampling for Total Organic Vapor Analysis

In the simplest sampling/analysis technique, an organic vapor monstar such as a PID or FID 1s used. A piece of tubing of
appropnate length is attached to the probe gas sampling cap and the PID/FID After purging the system a direct reading of
the soil vapor gas total organic concentration may then be made after the PID or FID mstrument has pumped sufficiently for
the gas sample to reach the detector The procedures covered under SOP FO 15, Photolonization Detectors and Flame
Tonuzation Detectors will apply

4313 Sample Collection for Laboratory Analysis

Sampling/analys:s of grab samples may also be accomplished by pumpmg the soil gas from the probe and collecting the gas
n a Tedlar® bag Altematively, the so1l gas may be pumped through a charcoal or Tenax® trap The VOCs m the soil gas
are adsorbed onto the charcoal or Tenax® These samples must then be analyzed at an on-site laboratory since the holding
times for these collection methods are short (1 to 8 hours) Analyucal methods typically include the use of gas

chromatography (GC) and/or mass spectrometry (MS)

Specific analytical methods and calibration procedures, standards concentrations, detectors, temperature programs, etc are
dependent on the method of analysis and analytes of interest. Specific analytical methods and procedures will be detailed in
applicable project work plans

The procedures for sample collection are as follows

1 Run the vacuum pump to purge the system and displace the ambient awr i the soil gas probe, dnve pipe(sk
and tubing  Attach a gas collection bag and unclamp the flexible tubing, collecting the gas sample in the bag

RMRS/OPS-PRO 121 (REV 0)
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The bag will then be disconnected, sealed, and transported to the laboratorv for analvsis

N

To collect a sample by adsorption msert a Tenax® trap or other sampler nto the sample chamber and attach 1t
to the manifold after the probe and adapter svstem have been purged Divert soil gas flow through the sample

chamber Record flow pressure elapsed ime and volume of flow 1f mass flow controller 1s used

4314 Sample Collection for Field Gas Chromatographic Analysis

An alternative grab sampling technique requires soil gas to be pumped through the soil probe collected with a syringe and
immed:ately myected mto a field gas chromatograph or a gas chromatograph located near the sampling site This method
allows for real-time resuits, and 1s particularly useful

The gas chromatograph will be operated according to the manufacture nstructions, will require a power source and an
enclosed area, appropnate calibration gas standards and required equipment to perform the calibration and appropriate
samples containers and septums

Samples are collected with a glass syringe by mserting the svringe mnto the extraction line near the top of the so1l gas probe

(intake side of the pump)

Specific analytical method calibration procedures standards concentrations, detectors temperature programs etc are
dependent on the method of analysis and analytes of interest Specific analytical methods and procedures will be detailed in
applicable project work plans

432  Passive Sampling

While other passive techniques may be available this procedure 1s directed toward the use of Petrex® tubes as the
representative technique since their utility has been demonstrated in past studies at RFETS The Petrex® passive sampling
technique 1s a direct method for trapping and identifying VOCs emanating from either soil (vadose zone) or groundwater
contaminated locations The collector consists of highly sensitive sorbents (such as activated charcoal) chemically fused to
the tip of a wire The collectors are arrayed, generally in a gnd pattern throughout the survey site normally at a depth ot
approximately 1 foot (see Figure PRO 121 1) The collectors reside for a measured period, which can range up to 30 davs
to assure tume integrative gas collection (as opposed to instantaneous collection with grab samples) The collectors are
retnieved following the ume integrative collection period, and are then sent to a laboratory for analysis by mass

spectrometry

RMRS/OPS-PRO 121 (REV 0)
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The most cnnical aspect of collector placement 1s to prevent exposing the collector to contaminants other than those in the
soil gas The lip and nside of the tube cap and cap liner must not contact any contammnants The tubes must be stored in a

clean area away from contaminants, and nitnile or similar protective gloves should be wom when handling the collectors
4321 Installation and Collection Procedures

1 Clear the surface area to be sampled for shallow utilities, cables, pipes, etc (follow SOP/OPS-PRO 102 (f
necessary) Clear the area to be sampled of grass leaves, or debrs, be careful not to walk or drive over the

area.

2 Using a cleaned/decontamunated tool, dig a sample location 10-12 inches deep and approximately 2-4 inches
in diameter Do not contammate the soil. If refusal occurs significantly before the sampling depth s reached
remove and clean the tool Clear another sampling point within 1 foot of the first pomt and attempt the hole
agan. If refusal occurs, elimmate the area within 10 square feet as a samphng pomnt.

r
3 Unwrap a Petrex sampling tube and remove the cap and black seal liner !mmedwelyplacethcsampler‘

(vertically with open end down) mnto the sampie location hole The sampler tube must be at least 2 inches
below ground surface Immediately cover the sampler with soil (see FigurePRO 121-1)

4 If the black lmer has come out of the cap replace it and retum the cap to one of the clean plastic bags
provided.

S  Mark the sample location with flagging or other type of locator Note the sample location on a base map and
enter mformation on Form PRO 121C, and 1n a field notebook.

6 Retnieving samples - (should be done at recommended tune mterval)
a) Remove the soil until the tube 1s exposed.

b) Take the cap from sealed plastic bag Check for the black lmner inside the cap If the lner has fallen
out, replace 1t.

¢) Remove the tube from the hole If the wire falls out of the tube or if the tube 1s broken, use twee/en
to handle the wires. ‘

RMRS/OPS-PRO 1°1 (REV 0)




SOIL GAS SAMPLING AND FIELD ANALYSIS RMRS/OPS PRO 121

Revision 0
Date Effective 02/15/99
Page 15 of 24
PETREX PASSIVE SAMPLING COLLECTOR
W Ground Surface W
Charcoal Adsorbent /
Glass Tube

Ferromagnetic Wire

NOTTOSCALE

FIGURE PRO 121 1

vasors o v Best Available Copy




X

SOIL GAS SAMPLING AND FIELD ANALYSIS RMRS/OPS PRO 121

Revision 0

Date Effective 02/15/99
Page 16 of 24

d)

e)

h)

Wipe off the tube and threads thoroughly with a clean, dry cloth If the tube threads and lip are not
properly cleaned, the cap will not seal and the sample will become contammated

Seal the tube with a cap making sure the black liner 1 seated to the tube hip If the cap does not
thread easily use a different cap Cap must be sealed tightly agamst imer

Place a sticker on the cap top and number it. Number sequentially starting with I  Use only numbers
to identfy samples Use only one number per tube Underline all mmnbers for easy identification
Do not duphcate cap numbers. The Petrex tube distributor wall number all second and third wire

tubes appropriately

Record the number or numbers of the sampler corresponding to the location on the base map and
field notebook. Also, record m field notes any samples that have more than one wire per tube

Do not place tape, sticker, or glue on the glass tube  Stickers provided will adhere 1f placed on a dn
cap

7 When packagmg exposed tubes, do not use styrofoam or popcorn packing as this can potentally introduce 1
contammant. Enclose tubes in two plastic bags and wrap each package tightly with bubble wrap Complete
appropnate submuttal forms, provided by suppher to be shupped with samples. Samples are to be placed in
sealed contamners Packagmg, labeling, and preparation procedures for shipment are specified n S0P
RMRS/OPS-PRO-069, Containing, Preserving, Handling, and Shipping So1l and Water Samples

50 QUALITY ASSURANCE/QUALITY CONTROL

Quality Assurance (QA) and Quality Control (QC) activities will be accomplished according to the project-specific Qua' '
Assurance Addendum (QAA)

In addition to adhering to the requirements of the site-specific Field Sampling Plan (FSP) and any supplementan .tc
specific procedures, the minimum QA/QC requirements for this sampling activity are the followmng.

» QC Samples

— The number and types of QC samples including duplicate samples, field blanks, equipment blanks

and tnip blanks will be collected or prepared as specified in the QAA

RMRS/OPS-PRO 121 (REV 0)
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e Venfication - Venfication activities are required for the above pracuces including surveillance and penodic

record audits These activities will be documented and become part of the completed project records

51 QA/QC SAMPLES FOR FIELD GC ANALYSIS

Frequency of calibration, method blanks replicates etc are dependent upon project Data Quality Objectives (DQOs) and
must be addressed n the project-specific Quality Assurance Addendum (QAA) Calibration of instruments mvolved 1n soil
gas analysis shall occur at the beginning of each working day and, after that, continuing calibration venfication shall be
performed every eight hours or after a batch of 20 samples whichever 1s more frequent. Soil gas analysis should address an
adequate level of precision Soil gas precision values for analysis of duplicate samples can exceed a relative percent
difference of 40 percent. Relative percent difference values for duplicate samples will be within the 40% range unless stated

otherwise 1n the project specific work plan

60 DOCUMENTATION

For each soil gas locanon, a permanent record of the implementation of this SOP will be kept by documenting field
observations and data. Observations and data will be recorded with black waterproof (permanent) ink on the attached
forms the Photoiomzation Detector Field Data Form (Form PRO 121A) the Flame Ionization Field Data Form (Form
PRO 121B) the Soil Gas Survey Map (Form PRO 121C), and the Soil Gas Survey Form (Form PRO 121D) Observations
may also be documented in a bound weatherproof field notebook with consecutively numbered pages This information

will include the following

¢  Sampler's name (form)

e Date and time of sample collection (form)

e  Samplng identification (form)

¢ Weather conditions (notebook)

¢  Sampling depth (form)

e Driving charactenstics of the soil probe (notebook)

e Description of the surface features (drainage facilities etc) soils any contamtnation noted, and
trenches or any other feature that may impact the so1l gas measurement (notebook)

¢  Vacuum pressure when extracting a sample (form)

e  Type of sample (gas hiqud, or mixed) (form)

e Compounds and concentration of the organics measured on the GC and any replicate or blank

RMRS/OPS-PRO 121 (REV 0)
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analysis performed (form)

e Al calibrations performed (form)

*  Any unusual responses of the instrument (form)

¢  Length of ime the vacuum was applied to the sample probe before a sample was taken
(notebook)

¢  Estumated concentration and recorded retention time of all chromatographic peaks, mcluding
those that represent unknown compounds (GC chromatographs

e  Estimated concentration and recorded retention time of all chromatographic peaks, mcluding

those that represent unknown compounds (GC chromatographs

70 REFERENCES

71 SOURCE REFERENCES

The followng 1s a list of references reviewed prior to the writing of this procedure

89/004 October 1988

Hydro Geo Chem Volayl
5022

Schuning, D G "Soil Gas Testing " HAZMAT World. August 1989 pp 36-39
The Environments] Survey Magusl. DOE/EH-0053 Volumes 1-4 August 1987
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Barsky JB SS QueHeeand CS Clark Amencan Industnal Hygiene Association Journal (46) 1985 p 9

Caliendar A B and A Bohmerud Proceedings of the Woodward Clvde Consuitants Professional Development
Central Symposium St Louis Missour1 1986

Hutzler NJ L T Londoand T C Cnttenden Proceedings of the ASCE Conference Minneapolis Minnesota
American Association of Civil Engmeers 1982 p 720

Jury WA WF Spencerand WJ Farmer Journal of Environmental Quality (12) p 558 1983

Kerfoot, HB and C L Mayer Ground Water Monitoring Review (6) p 74 1986

MacKay D and WY Shwu Joumal of Physical Chemistry Reference Data (10) p 1175 1981

Marrin, DL Proceedings of the 1985 Hazardous Materials Management Conference West. Long Beach
California. p 112 Tower Conference Management Company 1985

Marrn DL and HB Kerfoot. Environmental Science & Technology (21) In press 1987

Mamn DL and GM Thompson Journal of Ground Water (25) p 21 1987

Spitler TM L Fitchand S Chifford Proceedings of the Symposium on Characterization and Monitoring of the
Vadose Zone Las Vegas Nevada. p 134 National Water Well Association 1983

Swallow J A and PM Gschwend. Proceedings of the 3rd National Symposium on Aquifer Restoration and
Groundwater Monitoring Columbus, Ohto p 327 National Water Well Association 1983

Thompson GM and D L Marmn Ground Water Monitoring Review (7) 88 1987

Vorhees KJ JC Hickey and R W Klusman Analytical Chemistry (56) 1984 p 2604

72 INTERNAL REFERENCES

Related SOPs cross referenced by this SOP are as follows
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e SOP RMRS/OPS-PRO 069 Contammng, Preserving Handling and Shipping Soil and Water Samples
e SOP RMRS/OPS-PRO 102 Borehole Cleanng

e SOP RMRS/OPS-PRO 127 Field Decontamination Operations

e SOPFO 15 Photoronization Detectors and Flame lonization Detectors

RMRS/OPS-PRO 121 (REV 0)
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ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SOTE FORM PRO 121A (REV 0)

PHOTOIONIZATION DETECTOR FIELD DATA FORM

PHOTOIONIZATION DETECTOR FIELD DATA
Facihity Code

Log Date
Location ID Location Type
Logger Code Field Rep ,
Photoionization Detector Instrument Senal No
Manufacturer Model
Date/Time Calibrated Acceptance Code
CALIBRATION GASES
TYPE/CYLINDER NO CONCENTRATION (PPM)/SPAN
1 1
2 2
Comments
(I-[I-l-lnlr\ld%,{) DDnlm%nzg) Observed Reading (ppm) Sample ID Comments
' DH | HS | E2 | D | oT

Acceptance Codes A-Acceptable R Reconnaissance U Unacceptable N-Not Determined

Location Types SB - Sampie Bottle Observed Reading
BH - Borehole SL Surface Location DH Downhole BZ - Breathing Zone
TP TestPit WL Well HS Headspace D During Dnilling
SS - Soil Sample OT - Other OT Other
. Completed By
Print Name Signature

Dute

Subcontractor
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ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE FORM PRO 121B (REV 0)
FLAME IONIZATION DETECTOR FIELD DATA FORM

FLAME IONIZATION DETECTOR FIELD DATA

Facility Code Log Date
Location ID Locantion Type
Logger Code Field Rep
Flame Iomization Detector Instrument: Senal No
Manufacturer Model
Date/Time Calibrate Acceptance Code
CALIBRATION GASES
TYPE/CYLINDER NO CONCENTRATION (PPM)
1 1
|
2 2
Comments -
Tmme Dnllmg Observed Reading (ppm) Sample ID
(HHMM) Depth (1) Comments .

DH HS EZ D oT

Acceptance Codes A-Acceptable R-Reconnaissance U-Unacceptable N-Not Determined

Locanon Types SB - Sample Bottle Observed Reading:
BH - Borehole SL - Surface Location DH-DownholeBZ-Brudmg.Z?ne
TP - Test Pit WL - Well HS - Headspace D - During Drilling
SS - Soil Sample OT Other OT - Other
Completed By
Prist Name Sigranwre D
Subcontractor
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ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE

FORM PRO 121C (REV 0)

SOIL GAS SURVEY MAP
OU No [HSS No Date
Sample Team Members
GRID BLOCK
1 2
5
3 4
Coordinates 1 2
3 4
35 6
7 8
Completed B
P Y Print Name S gnature duie

Subcontractor-
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ROCKY FLATS DENVIRONMENTAL TECHNOLOGY SITE FORM PRO 121D (REV 0)

SOIL GAS SURVEY FORM
Survey Instrument Data
Number Model Number Senial Number Calibration Factor Background (ppm)
Technician Date
SURVEY DATA
Sample Freld Freld
Depth Sample Map Intersect Readmg | | Reading2
Tmne (f) Number Sample Location (ppm) (ppm) Comments
F
— @
Completed By
Prist Name S gnanure T
Subcontractor
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