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1 INTRODUCTION 

HOl.LOl\1lAN_ AFB, NlV1 
SITE SS-57 

Bhate Environmental Associates, Inc. (Bhate) has been retained by the U.S. Army Corps of 
Engineers (USACE), under contract DACA45-02-D-0012, Delivery Order No. 5, to conduct a 
data gap investigation (DGI) in support of the preliminary risk assessment (PRA) at the Officer's 
Club, site SS-57 at Holloman Air Force Base (HAFB), New Mexico. The objective of this data 
collection effort is to fill in the data gaps to complete a site-specific risk evaluation. The DGI 
includes the field investigative tasks as outlined in the USA CE Scope of Services: development 
of a site map to meet the data quality objectives (DQO), completion of additional soil borings 
with soil sample collections, groundwater collections (at new soil borings as well as existing 
monitoring wells), soil gas survey, geotechnical analysis and risk assessment report. This 
document is to provide a work plan that will serve as the primary working document for the site 
investigation activities at the site and provides the relevant site specific information as it pertains 
to the requirements as outlined in the Scope of Work for completion of the investigation 
activities at the site. The primary objective of this DGI is to collect the proper data meeting the 
DQOs ultimately in support for the closure of the site based on guidance from the New Mexico 
Environmental Department (NMED). The ultimate objective is to achieve approval for site 
closure from NMED. 

The document has been constructed to provide relevant information on the geologic, hydrologic 
and other environmental conditions for HAFB and at the site. Information is provided for the 
entire Base and its surrounding environ as well as site SS-57, specifically. Likewise, the 
procedures encompassing the investigation: sampling and waste management are presented. 

1.1 Base and Site Description 

1.1.1 HAFB 

HAFB is located in southeastern New Mexico in Otero County, New Mexico, approximately 100 
miles north-northeast of El Paso, Texas, and 6 miles west of Alamogordo, New Mexico (Figure 
1 ). The following Base information has been taken from: the Final Remediation Action Plan 
Officer's Club, Site SS-57, Holloman Air Force Base, New Mexico by Foster Wheeler 
Environmental Corporation and Groundwater Technology Government Services, Inc. (February, 
1997); the Characterization Summary and No Further Action (NF A) Documentation for 
Installation Restoration Program (!RP) Sites SS-215 POL Yard (AOC T), SD-47 POL Washrack 
Area (SWMU 133), and SS-60 Building 828 (SWMU 230) by Foster Wheeler (March, 1998) and 
the 2001 Long-Term Groundwater Monitoring Report, Holloman Air Force Base, New Mexico, 
by Foster Wheeler (July 2002). 

HAFB was first established in 1942 as Alamogordo Army Air Field (AAF). From 1942 through 
1945, Alamogordo AAF served as the training grounds for over 20 different flight groups, flying 
primarily B-17s, B-24s, and B-29s. After World War II, most operations had ceased at the base. 
In 1947, Air Material Command announced the air field would be its primary site for the testing 
and development of un-manned aircraft, guided missiles, and other research programs. On 
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January 13, 1948, the Alamogordo installation was renamed Holloman Air Force Base, in honor 
of the late Col. George V. Holloman; a pioneer in guided missile research. In 1968, the 49th 
Tactical Fighter Wing arrived at HAFB and has remained since. Today, HAFB also serves as the 
training center for the German Air Force's Tactical Training Center. 

1.1.2 Site SS-57 

The Officers Club (Building No. 531) is located at the comer of West Eighth Street and West 
New Mexico A venue (Figure 2). Congruent to the initial concerns for the site, seven monitoring 
wells were installed along with fourteen soil borings. 

1.2 Physiography 

HAFB is located within the Sacramento Mountains Physiographic Province on the western edge 
of the Sacramento Mountains (Figure 3). The region is characterized by high tablelands with 
rolling summit plains; cuesta-formed mountains dipping eastward and of west-facing 
escarpments with the wide bracketed basin forming the basin and range complex. HAFB is 
approximately 59,600 acres in area, and is located at a mean elevation of 4,093 feet above sea 
level. The Base is located in the Tularosa Sub-basin which is part of the Central Closed Basins. 
The San Andreas Mountains bound the basin to the west (about 30 miles) with the Sacramento 
Mountains approximately 10 miles to the east. At its widest, the basin is about 60 miles east to 
west and stretches approximately 150 miles north to south. 

The site primarily consists of the active Officer's Club building. The immediate surroundings is 
landscaped and maintained with a parking area to the east. 

1.3 Surface Water 

The Tularosa Basin contains all of the surface flow in its boundaries. The nearest inflow of 
surface waters to the Base comes from the Lost River, located in the north-central region of the 
Base. The upper reaches of the Three Rivers and the Sacramento River are perennial in the 
basin. HAFB is dissected by several southwest trending arroyos that control the surface 
drainage. Hay Draw arroyo is located in the far north. Malone and Rita's Draw, which drain into 
the Lost River, and Dillard Draw arroyos are located along the eastern perimeter of the Base. 
Approximately 10,000 years ago, indications are of a much wetter climate. The present day 
Lake Otero encompassed a much larger area, possibly upwards of several hundred square miles. 
Its remains are the Alkali Flat and Lake Lucero. Lake Lucero is a temporary feature of merely a 
few inches in depth during the rainy season. 

Ancient lakes and streams deposited water bearing deposits over the older bedrock basement 
material. Fractures, cracks and fissures, in the Permian and Pennsylvanian bedrock, yield small 
quantities of relatively good quality water in the deeper peripheral. Potable water is only found 
from a handful of wells near the edges of the basin with more saline water towards the center. 

1-2 
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Two of the principal sources of potable ~ater are a long narrow area on the upslope sid~s of 
Tularosa and Alamogordo with the other in the far southwestern part of the basin. Alamogordo's 
water, as well as the Base's, is supplied from Lake Bonito (which is in the Pecos River Basin). 
Within the boundaries of SS-57 the run-off is controlled by the minimal topographic relief as per 
the existing grade and landscaping. Appurtenances can be found placed along the perimeter for 
collection into the Base storm water drainage system .. 

1.4 Groundwater 

The predominance of the groundwater occurs as an unconfined aquifer in the unconsolidated 
deposits of the central basin, with the primary source of recharge as rainfall percolation and 
minor amounts of stream run-off along the western edge of the Sacramento Mountains. Surface 
water/rainfall migrates downward into the alluvial sediments at the edge of the shallow aquifer 
near the ranges, and flows downgradient through progressively finer-grained sediments towards 
the central basin. Because the Tularosa Basin is a closed system, water that enters the area only 
leaves either through evaporation or percolation. This elevated amount of percolation results in a 
fairly high water table. Beneath HAFB, groundwater ranges from 5 to 50 feet. Flow for the 
Base is generally towards the southwest with localized influences from the variations in the 
topography of the Base. Near the arroyos, groundwater flows directly toward the surface 
drainage feature. Because there haven't been any previous investigations of the site or its 
immediate surroundings, there is no hydraulic data for the aquifers. 

Previous analyses indicate total dissolved solids (TDS) of greater than 10,000 mg/L in 
groundwater beneath Holloman. This exceeds the New Mexico Water Quality Control 
Commission (NMWQCC) limit as potable water and thus, the groundwater beneath HAFB has 
been designated as unfit for human consumption. Likewise, US EPA guidelines have identified 
the groundwater as a Class IIIB water source, characterized by TDS concentrations exceeding 
10,000 mg/L. 

Groundwater at the site has been detected from 8Yi to 12Yi feet bgs. The potentiometric surface 
indicates a gradient of about 0.019 with nearly a due south flow. 

1.5 Climate 

As a whole, New Mexico has a mild, arid to semi-arid continental climate characterized by light 
precipitation totals, abundant sunshine, relatively low humidity and relatively large annual and 
diurnal temperature range (WRCC, 2003). The climate of the Central Closed Basins varies with 
elevation. The Base is found in the low areas and is characterized by warm temperatures and dry 
air. Daytime temperatures often exceed 100°F in the summer months and middle 50s in the 
winter. A preponderance of clear skies and relatively low humidity permits rapid night time 
cooling resulting in average diurnal temperature ranges of 25 to 35°F. Potential 
evapotranspiration, at 67 inches per year, significantly exceeds annual precipitation, usually less 
than 10 inches (Foster Wheeler and Radian, 1997). The very low rainfall amounts resulting in 
the arid conditions, which with the topographically induced wind patterns combining with the 
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sparse vegetation, tend to cause localized "dust devils". Much of the precipitation falls during 
the mid-summer monsoonal period (July and August) as brief, yet frequent, intense 
thunderstorms culminating to 30 - 40% of the annual total rainfall. 

1.6 Geology 

The sedimentary rocks which make up the adjacent mountain ranges are between 500 and 250 
million years old (WSMR, 2003). During the period when the area was submerged under the 
shallow intra-continental sea, the layers of limestone, shale, gypsum and sandstone were 
deposited. In time, these layers were pushed upward through various tectonic forces forming a 
large bulge on the surface. Approximately 10 million years ago the center began to subside 
resulting in a vertical drop of thousands of feet leaving the edges still standing (the present day 
Sacramento and San Andreas mountain ranges). In the millions of years following, rainfall, 
snowmelt and wind eroded the mountain sediments depositing them in the valley (i.e., Tularosa 
Basin). Water carrying eroded gypsum, gravel and other matter continues to flow into the basin. 

As the Tularosa Basin is a bolson, which is a basin with no surface drainage outlet, sediments 
carried by surface water into a closed basin are bolson deposits. The overlying alluvium 
generally consists of unconsolidated gravels, sands and clays. Soils in the basin are derived from 
the adjacent ranges as erosional deposits of limestone, dolomite and gypsum. A fining sequence 
from the ranges towards the basin's center characterizes the area with the near surface soils as 
alluvial, eolian and lacustrine deposits. The alluvial fan deposits are laterally discontinuous units 
of interbedded sand, silt and clay while the eolian deposits consist primarily of gypsum sands. 
The eolian and alluvial deposits are usually indistinguishable due to the r<;;:working of the alluvial 
sediment by eolian processes. The playa, or lacustrine deposits, consist of clay containing 
gypsum and are contiguous with the alluvial fan and eolian deposits throughout HAFB. There 
has been the identification of stiff caliche layers, varying in thickness, at different areas of the 
Base. At the site, soils are predominantly silty sands and interbedded clays. 

Data reviewed of soil borings from previous investigations indicates the soils beneath the site to 
be heterogeneous ranging from a stiff clay of high plasticity to a poorly-graded gravel. As with 
much of the base, a cliche layer exists with a nominal depth of approximately 12-feet bgs. 
Laboratory derived permeability results ranged from 8.5 x 10-7 to 3.4 x 101 cm/sec (FWEC and 
GTI, 1997). Stratigraphically, the upper soils consist of approximately 13 to 15 feet of silty 
sand. Beneath these are varying layers of fine-grained sandy clays and clay for 10 to 12 feet; to a 
depth of about 25 feet bgs. Below this to about 40 feet bgs, the soils are mostly silt and silty 
sands. 

1-4 Revision No. 00 Revision Date: February 2004 
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In the fall of 1991, hydrogen sulfide (H2S) odors were identified in the Officers Club building 
and the site was designated as SS-57. In October of 1991 a geotechnical investigation was 
completed to evaluate the soil and groundwater conditions in support of determining the source 
of the odors. The investigation concluded that the odors primarily consisted of carbon disulfide 
(CS2) and H2S. This investigation also identified TPH-Diesel in groundwater at concentrations 
ranging from 2 to 130 mg/L. Soil concentrations were as high as 1,500 mg/kg at 14 to 15Yi feet 
bgs. A preliminary risk assessment conducted in April 2002 indicated that diesel concentrations 
exceeded the New Mexico Environment Department (NMED) residential, as well as industrial 
target levels. A follow-on investigation was conducted in May 1992 to better define the source 
of the odors and provide any recommendations. The analytical data indicated the source of the 
H2S odors to be attributed to the degradation of diesel fuel hydrocarbons which leaked from 
underground storage tank (UST) or pipeline prior to 1991. 

In November of 1992, a third investigation was completed by Radian to define the horizontal and 
vertical extent of the hydrocarbon contamination. Soil analyses included TPH-DRO and bacteria 
enumeration and a biological screening. These results demonstrated TPH as deep as 18 feet bgs 
at 12,000 ppm in the soil. Diesel concentrations greater than 1,000 ppm were detected in 14 of 
the 25 soil samples collected and analyzed. Bacteria counts indicated the eight of the 13 samples 
analyzed exceeded the minimum bacteria counts required before initiation of remediation in 
accordance with EPA guidance documents. Likewise, Radian's evaluation proposed that the 
nutrient (nitrogen and phosphates) concentrations to be too deficient to support bioremediation. 

On April 15 through the 18th, GTI performed an AS/SVE pilot test to determine the feasibility of 
using air sparging in conjunction with SVE to minimize the H2S generation. It was estimated that 
the organic material would be sufficiently degraded within one year to levels below 1,000 ppm and 
to levels where H2S was no longer produced, assuming the source had been removed. 

Resultant of these investigations, a total of seven monitoring wells have been installed, fourteen 
soil borings (excluding borings for monitoring wells) have been drilled, and an air sparging/soil 
vapor extraction (AS/SVE) system was installed. 

Based on review of the available data and discussions with NMED, it was decided to conduct a 
site-specific risk assessment at the site. The results of this risk assessment will be used to 
develop corrective action plans if necessary or to close the site if the estimated risk is acceptable. 
As a first step towards conducting a site-specific risk assessment a comprehensive review of 
available data was conducted. Based on this data review, a few data gaps were identified. This 
document identifies those data gaps and suggests the methods to be used to collect the data. 
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3 DATAAQUISITION PROCEDURES 

3.1 Pre-investigation Requirements 

3.1.1 AF Form 332 

Air Force Form AF Fm 332, Attachment A, authorizes construction work at HAFB and is 
required for the initiation of any construction work. This work order describes what activities 
will take place at the location. The AF Fm 332 also is the mechanism by which the utility 
clearance/dig permit is authorized. Form 332 will be initiated by Bhate. Both the AF Fm 332 
and dig permit will be reviewed by required Base personnel for their approvals to begin work in 
their area or that which may affect a utility under their authority. Prior to the submittal of AF Fm 
332, the sampling locations will be clearly indicated with marker flags or stakes. 

3.1.2 Dig permit/Utility Clearances 

As note above, utility clearance approvals will be completed by Base personnel. Upon receipt of 
the approved dig permit with the utility clearances, the site supervisor or other authorized project 
personnel will complete a site walk-down confirming the dig permit authorizations and make any 
required changes. The following subsections provide detailed descriptions for completing each 
activity. 

3.2 Investigation Requirements 

The following data gaps have been identified: 

• Recent soil data and groundwater data, 

• Soil geotechnical parameters, 

• Soil gas data, and 

• Screened intervals and total depth of monitoring wells MW-5, MW-7, and MW-9. 

During the investigation effort, the site will be sufficiently mapped to scale with particular 
notation of the perimeter of the building and ancillary structures, sampling locations and existing 
monitoring wells and surveyed via GPS methods. This map shall show all buildings, roads, 
sidewalks, paved and unpaved areas. 

3.2.1 Chemical Data Acquisition 

3.2.1.1 Analytical Methods 

Table 3-1 details the analytical requirements for the various samples being collected. Soil and 
groundwater samples will be analyzed for BTEX (VOCs) by Method 8260, Total Petroleum 
Hydrocarbons by Texas Method 1005, and carbon fraction (Table 3-2) by Texas Method 1006. 
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Soil samples will also be analyzed for PAHs (SVOCs) by Method 8270 and soil moisture 
content. The soil gas samples will only be analyzed for BTEX compounds via T0-15 method 
and TPH-DRO via NIOSH Method 1550. Table 3-3 details the sample quantities, with QA 
requirements, for each media to be collected by analysis. Table 3-4 provides the sample 
container type for each analytical group with sample media. 

3.2.1.2 Soil Sampling 

The field work for the DGI will be conducted in accordance with HAFB Standard Operating 
Procedures (SOPs) provided in the Base Wide Quality Assurance Project Plan (QAPP) (Bhate, 
2003) which is a field document available to each project personnel. These SOPs outline 
methodologies for soil boring advancement, soil sampling, soil sample description, field 
screening, sample management, equipment decontamination, and chain-of-custody procedures. 
Table 3-1 details the soil sampling analytical groups. 

Continuous soil samples will be collected from the borings using Direct Push Technology (DPT) 
methodology in accordance with HAFB SOP No. 4. Each boring will be visually classified and 
lithologic described in the field according to HAFB SOP No. 7 and the Unified Soil 
Classification System (USCS) (ASTM D 2487-92 and ASTM D 2488-90). The specific 
locations of the borings may be modified based on site-specific (access, any observed or 
underground utilities, etc.) field conditions. The samples will be placed on ice and shipped under 
strict chain-of-custody to Blab located in Nashville, Tennessee. Residual soil from the soil 
sampling will be discarded in accordance with the waste management procedures established in 
Section 4, Investigative Derived Waste (IDW) Management. 

New Soil Borings 

Five soil borings (SB-1 to SB-5) will be completed at the locations shown in Figure 4. Samples 
will be collected continuously at four foot intervals. Soils will be field screened in accordance 
with HAFB SOP No. 6 using an organic vapor analyzer (OVA) with soil-headspace screening 
techniques at two foot intervals. Notation will also be made of any visual (discoloration) and/or 
aromatic indicative of potential contamination. 

Two soil samples per boring will be collected and sent for laboratory testing as per the following 
criteria: 

3-2 

• One soil sample from just above the capillary fringe, and 

• Second soil sample from a location above the capillary fringe where the OVA reading is 
the highest. Based on headspace screening results and noted irregularities with the soil's 
color and odor, the soil sample, from each soil boring, with the highest OVA reading will 
be selected for laboratory analyses. Should the screening not identify an interval in 
which to select, then the sample will be collected at midpoint depth between surface and 
capillary fringe. 
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From each of the soil gas survey locations, a soil sample will be collected from each soil gas 
sampling interval for chemical analysis and a second soil sample taken from the same depth 
interval, adjacent location, for the geotechnical analysis via Shelby tube. 

3.2.1.3 Groundwater Sampling 

During sampling activities, standard water quality parameters from Table 3-1 of the QAPP 
Addendum for this project (Appendix B) and include pH, conductivity, ORP, dissolved oxygen, 
temperature and turbidity will be documented per the HAFB SOPs 4 and 9. A flow through cell, 
or similar, should be used for collection of water quality parameters. Purging of sample 
locations for groundwater is complete when parameters meet stability within 10% variability 
over three consecutive readings in a 15-minute period and turbidity has achieved 50 NTUs along 
with no detectable decrease of the water level during purging/pumping. 

New Soil Boring Locations 

At each soil boring location, a groundwater sample will be collected for laboratory analyses via 
DPT methods using a screen point and peristaltic pump or bailer. Low flow or low stress 
techniques will be used during purging activities for sampling to minimize the disturbance of the 
water column and generation of IDW. At this time, the hydrogeology for the site has not been 
documented, so the collection method may warrant changes during the investigation. An 
alternative procedure involves the completion of temporary well points at each location with 
development and subsequent sampling via peristaltic pump. If the location demonstrates slow 
recharge or possibly insufficient volume of water, the alternative method shall be implemented. 

Existing Monitoring Well Locations 

The following monitoring wells in the vicinity of the Officers Club will be gauged and sampled: 

MW-1 
MW-2 
MW-3 

3.2.1.4 Active Soil Gas Sampling 

MW-5 
MW-7 
MW-9 

One of the routes of exposure to be evaluated in the risk assessment is indoor inhalation of 
vapors that may migrate from chemical impacts below the slab of the Officers Club. This route 
of exposure will be evaluated by developing shallow subsurface and subslab soil concentrations 
protective of indoor inhalation. If the measured soil concentrations are below the soil target 
levels (protective of indoor inhalation), the risk is considered acceptable. However, the models 
available to evaluate this pathway are overly conservative and a more realistic estimate of indoor 
inhalation risk can be obtained by soil vapor measurements. 
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The objective of the soil vapor investigation is to collect soil vapor samples in order to assess the 
potential for migration of hydrocarbons into indoor air from the soil. The soil vapor data will be used to 
evaluate the concentration and spatial distribution of volatile organic compounds (VOCs) in the vadose 
zone and to assess the potential for exposure to VOCs via indoor air. 

Sample Quality Factors 

Soil gas samples collected by an active procedure inherently have factors that affect the quality 
of the samples. Properties of gases and partitioning phenomena make the factors more important 
when collecting active samples. 

Procedural Factors 

Several factors or sampling protocols will influence the measured results: volume sampled, purge 
volume, amount of vacuum applied, surface seal, thru-rod sampling vs. inert tubing, and sample 
container. The uncertainty of the effected area sampled will vary proportionally to the volume 
of gas/vapor sampled. The larger the soil vapor withdrawn, the greater the uncertainty as to the 
exact location from which the soil vapor originated. The purge volume should be equivalent or 
greater than the sampling apparatus volume. This internal volume must be completely purged to 
ensure a representative sample is collected. Likewise, samples that have been collected under a 
high vacuum may contain contaminants that have partitioned from the sorbed and dissolved 
phase into soil gas rather the in-situ contaminants present in the ''un-disturbed" soil gas. Near 
surface sampling imposes its own problems for break through of atmospheric gases. This can be 
eliminated through the use of a surface seal of bentonite. Sample quality is optimized when the 
soil gas is drawn thru inert tubing at the sampling depth versus the gas being drawn through the 
length of the probe rod. 

Various sample containers have differing advantages and disadvantages for the collection, 
storage, handling and analysis. Samples collected into Tedlar bags are for quick in-field 
analyses. This has the advantage of higher sample integrity. However, these are impractical for 
shipping due to pressure differences applied. Summa canisters provide the best transport 
capabilities, but because they are evacuated prior to filling, care needs to be taken during 
sampling to ensure that atmospheric air is not inadvertently sampled nor desorbed from the soil. 

Environmental Factors 

Other transient effects that can influence the soil gas measured values include temperature, 
barometric pressure, and precipitation. Because the vapor pressure and water solubility of the 
contaminants are temperature dependant, warmer temperatures will allow for more 
conservative values, or higher concentrations to be measured. Recording of the ambient 
temperature is vital to an accurate determination of the contaminant flux. Typically, 
temperatures should be determined for sampling depths greater than 3 feet bgs. Changes in the 
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barom~t~ic pressure can lead to a pressure gradient between the· ~oil vapor and· atmosphere .. 
Low pressures will allow the vapors to flow out of the vadose zone; conversely into the vadose 
zone during high pressure scenarios. The barometric pressure should be recorded for sampling at 
shallow depths, less than 5 feet. Precipitation infiltration can impact the soil vapor 
concentrations by displacing the soil vapor, dissolving voes and/or creating a "cap" above the 
soil vapor. Therefore, soil percent moisture should be recorded for shallow samples, less than 3 
feet. Sampling as a whole should not be conducted subsequent to a significant rain event of 1-
inch or greater. 

Sampling Procedure 

Active soil gas collection methods involves the withdrawal of the soil vapor from the subsurface 
under vacuum via a specialized probe with subsequent analysis by a gas chromatogram/mass 
spectrogram (GC/MS). Data is for the contaminant concentration reported as ppb which can 
then be used for calculating the contaminant flux across the sampled area. Appendix D is the 
SOP to be followed for the soil gas sampling developed by the RAM Group, Inc. This document 
presents a SOP for soil vapor grab sampling using the Geoprobe® Post-Run Tubing (PRT) 
System with 6-Liter Summa® canisters and NIOSH tubes. Appendices E and F contain the EPA 
Standard Operating Procedures No. 2042 Soil Gas Sampling and No. 1704 Summa Canister 
Sampling, respectively. These two SOPS will provide the additional reference and guidance for 
the methodologies which the soil gas sampling will be completed. 

Soil vapor samples will be collected in humidified Summa™ canisters and analyzed in the 
laboratory for BTEX constituents using EPA Method Modified T0-15 and T0-3. The T0-15 
analysis includes BTEX, MTBE, naphthalene and 2-propanol. T0-3, a more accurate method, is 
for the TPH-GRO. An additional sample will be collected from the same sampling interval 
subsequent to the Summa canister; a NIOSH tube for NIOSH method 1550, TPH-DRO. 

Two samples per boring will be colleted from three locations (SVl, SV2 and SV3) at a depth just 
below the level of the slab. Sample depths will be of a shallow sub-surface sample 
approximately 1-foot below the top of the basement and another approximately 1 foot above the 
bottom of the basement floor constituting a paired sampling for each location 

A small diameter probe is driven into the soil to the prescribed sampling depth. The probe is 
sealed at the surface to eliminate the infiltration of ambient air. If needed, depending on the 
probe type, inert tubing is inserted down the probe to the desired depth. The vacuum pump is 
connected to this tubing and the air is evacuated at approximately 3 L/min for up to 3 volumes of 
the sampling equipment. The sampling pump is not used during Summa canister sampling. The 
soil gas sampling is achieved by equilibration. The evacuated canister is connected directly to 
the sampling probe or down tube. The vacuum from the canister pulls the soil vapors into the 
canister due to the pressure differential. The approximate time for equilibration with a 6-L 
canister is 20 minutes. 
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3.2.2 Soil Geotechnical Data Acquisition _, 

A total of seven geotechnical samples are to be collected. Boring GB-I will be drilled at a -. 
location away from the impacted area (Figure 4) to provide geotechnical parameters for non- .i 
impacted soils. This undisturbed soil sample will be collected at a depth above the water table 
where the lithology is representative of the site, and analyzed for soil geotechnical properties -, 
(porosity, dry bulk density, specific gravity, moisture content, and fractional organic carbon -' 
content). To ensure that these samples are not impacted, PID readings for soil collected from 
this zone should not be above background. The six remaining samples are to be collocated with 1111 

the soil gas samples. Collected from adjacent locations to the soil gas locations, a geotechnical ., 
sample will be collected at the same depth interval as the soil gas sampling interval. 

The samples will be analyzed for moisture content by ASTM method 2216, dry bulk density by 
ASTM method D2937, specific gravity by ASTM method D854, and fractional organic carbon 
content by Walkley-Black method (preferably) or ASTM method 297 

3.3 Site Restoration 

Upon completion of the site inspection activities, the site will be restored to the original 
condition. Sampling locations will have been backfilled or grouted to the surface. The site will 
be canvassed for trash, debris, etc. 

3-6 

Table 3-1. Sample Analytes and Methodologies 

voes 
EPA Method 8260B 

{BTEXonly) 

BTEX compounds 
T0-15 

PAH(SVOCs) 
(EPA Method 8270C) 

(PAH only) 

TPH 
(Texas Method 1005) 

TPH-DRO 
(NIOSH Method 1550) 

Carbon Fractions 
(Texas Method 1006) 

Moisture Content 
(TBD) 

Soil Gas.> 
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Table 3-2. Carbon fra~tions for Polynuclear Aro.:natic.Hydrocarbo~s 
Allphatics Aromatics 

C6 C7-C8 

C6-C8 C8-Cl0 

C8-Cl0 C10-Cl2 

C10-Cl2 Cl2-Cl6 

Cl2-Cl6 Cl6-C21 

Cl6-C35* C21-C35* 

*Analysis may be truncated at C28 if there does not appear to be significant amounts of higher caibons. 

Table 3-3. Summary of Analytical Parameters for the Hospital UST 

AD.alyte Soil Groundwater Soil Gas . . 

Location Borings Soil Gas Borings Wells 

TPH 
20 total samples 15 total samples 

Gasoline-Range 12 samples 8 samples 6 samples 8 samples 7 samples* 

10 regular 6 regular 5 regular 6 regular 6 regular 
Organics/Diesel Range 

1 duplicate 1 duplicate 0 duplicate 1 duplicate 1 duplicate 
Organics/Oil Range 

Organic 1 MS/MSD 1 MS/MSD 1 MS/MSD 1 MS/MSD OMS/MSD 

1 Equipment Blank 1 Equipment Blank 

20 total samples 15 total samples 

Volatile Organic 12 samples 8 samples* 6 samples 8 samples 7 samples* 

10 regular 6 regular 5 regular 6 regular 6 regular 
Compounds 

1 duplicate 1 duplicate 0 duplicates 1 duplicates 1 duplicate 
Modified T0-15 

1 MS/MSD 1 MS/MSD 1 MS/MSD 1 MS/MSD OMS/MSD 
1 Equipment Blank 1 Equipment Blank 

20 total samples None 
12 samples 8 samples 

Semi-Volatile Organic 10 regular 6 regular 
None Compounds 1 duplicate I duplicate None None 

1 MS/MSD 1 MS/MSD 

1 Equipment Blank 

20 total samples 15 total samples 
12 samples 8 samples 6 samples 8 samples 

Carbon Fractions 10 regular 6 regular 5 regular 6 regular None 
1 duplicate I duplicate 0 duplicates 1 duplicates 
1 MS/MSD 1 MS/MSD 1 MS/MSD I MS/MSD 

1 Equipment Blank 1 Equipment Blank 

*Only BTEX compounds will be reported for the soil and gas samples at the soil gas locations although the full VOC 8260 analysis will be 
completed. 

One trip blank will be shipped with each cooler that contains VOC samples 
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Table 3-4. Sample containers by sample media 

·Tnlf· voes .. '.sv~cs 
Soil 8 oz glass jar (1) 40-mLvials (3) 40-mLvials (3) 8 oz glass jar (1) 

Groundwater 1 liter amber (1) 40-mL vials (3) NA 1 liter amber (1) 

Soil Gas NIOSHTube (1) Summa Canisters (1) NA NA 

3-8 
Revision No. 00 Revision Date: February 2004 -



---
---
-
-

DATA ,ACQUISrnoN PLAN .F'OR 

. PRELll\1JNARY RISK ASSESSMENT 

HOlJ~OMAN A•"'B, NM 
Srr.t: SS-57 

4 WASTE MANAGEMENT 

Investigation-Derived Waste (IDW) generated by the activities of this investigation {Table 4-1) 
will be managed and characterized according to the following guidelines. Soil cuttings may be 
treated at the permitted Base landfarm located at the FT-31 site or an off-base facility. Liquid 
wastes, such as decontamination rinses, are anticipated to be non-hazardous and as such, can be 
disposed of through the HAFB waste water treatment plant {WWTP). Personal protective 
equipment (PPE) and other site non-hazardous debris/waste shall be disposed in standard trash 
receptacle. 

... 4.1 Soil Cuttings 

--

-
----, ... 
.. 
-
-
-
-
-

During the soil sampling effort, residual, un-used soils will remain that are not sent to the 
laboratory for analysis. This residual material will be collected during operations for subsequent 
disposal at the on-base landfarm. 

4.2 Decontamination Procedures 

Small equipment, such as sampling tools, will be decontaminated in accordance with the Base 
Wide QAPP (Bhate, December 2003). The drill rig will be decontaminated at a temporary 
decontamination pad set up at the site. The containers and decontamination pad will be managed 
in a secure area and the decontamination water will be allowed to evaporate. Decontamination 
water is anticipated to be non-hazardous and as such, can be disposed of through the HAFB 
WWTP. Sediment remaining in the decontamination pad area after the water has either 
evaporated or been discharge to the WWTP, will be disposed of at the onsi te landfarm. 

4.3 Personal Protective Equipment, Disposable Sampling 
Equipment, and Decontamination Pad Materials 

PPE and other site non-hazardous debris/waste shall be placed in plastic trash bags and disposed 
in a standard trash dumpster or receptacle as directed by HAFB personnel. 

4.3.1 Hazardous and Special Waste 

There is not expected to be any hazardous or special waste generated during the completion of 
this project. 
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Table 4-1. Proposed Waste Streams for the Hospital UST Excavation 

4-2 

Soil Sampling 

Groundwater 
Sampling 
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5 QAPP ADDENDUM 

The laboratory performing the chemical sample analysis will follow the Base Wide Quality 
Assurance Project Plan Addendum (QAPP) provided as Appendix B to this work plan. 

5.1 Standard Operating Procedures 

• Applicable SOPs for completing this excavation are located in Appendix A of the Base Wide 
QAPP. -

- 5.2 Sample Identification 

-
---
-
-
---
-

-
-

-

Each environmental sample will be identified on the sample label and chain-of-custody (COC) 
records for each sample collected, regardless of type. Field duplicates will be paired with 
another random sample and will be blind samples. The duplicate samples will appear in 
sequence with the regular samples. The identifier nomenclature will adhere to the procedures 
and guidelines established in the Base Wide QAPP. Sample labeling will adhere to the format 
provided in the Base Wide QAPP and/or Project QAPP Addendum. 

5.3 Sample Documentation 

Sample documentation, identification and tracking will adhere to the prescribed methods found 
in the Base Wide QAPP and/or its respective project specific addendum. All sampling activities 
will include documentation of significant activities, things during sampling and sample 
identification information. At a minimum, field log books will be utilized to record dates and 
times, sampling protocols, project numbers, and sampler's name. Daily Quality Assurance 
Reports will be completed and submitted weekly to the HAFB Project Manager. Other pertinent 
information will include COC numbers and air-bill tracking number. Chain-of-custody forms 
will be completed and included with each sample shipment; one COC per cooler. 

At a minimum, the following sample collection information will be logged in the field book: 

• Date and time 

• Sample identification number 

• Project number 

• Sampler name 

• Preservative (if any) 

• Analysis 

• Map or schematic of sampling location 
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If no map of sampling locations is available prior to sampling, a drawing of the site will be 
sketched on the left page of the field logbook to provide an illustration of all sampling points. 
Measured distances from sampling points to a fixed reference point will be recorded. 

5.4 Field Operations Documentation 

The field operations documentation will provide consistent procedures and formats for 
documentation and management of field records. 

5.4.1 Field Logbook 

Personnel will use only bound field logbooks for the maintenance of field records. The Project 
Manager will ensure that all field notes can be efficiently traced, filed and retrieved. All entries 
will be recorded in indelible, waterproof ink. If errors are made, corrections will be made by 
crossing a single line through the error, correcting the information, and initialing and dating the 
correction. Entries will be made in the following format: 

Documentation and reporting of events and activities will be made in chronological order on the 
right page of an open logbook. All entries will be dated and time of entry recorded. At the 
beginning of each day, the first two entries will be "personnel/contractors on site" and "weather". 
At the end of each day's entry, the personnel will draw a diagonal line originating from the 
bottom left corner of the page to the conclusion of the entry and sign along the line indicating the 
conclusion of the entry or the day's activity. Once completed, the field logbooks become 
accountable documents and will be maintained as part of the project files. 

The following general requirements apply to field log books: 

• The left page of the logbook will be used for auxiliary reporting such as 
sketches, tables, etc. 

• The date will be recorded at the top of every page in the left-hand corner of 
the right page. 

• The time of entry recordings will be in columnar form down the left-hand 
side of the right page. 

5.4.2 Field Analytical Data 

The field analytical data collected at the site will include the field screening readings for 
selection of PPE, as well as field screening for headspace analysis. The breathing zone of the 
site will be screened for VOCs in the field at the time of sample collection utilizing an OVA, 
PID or FID. If a high humidity condition exists at the time of sample collecting, then a flame
ionization detector (FID) is recommended since a PID is not a completely reliable screening 
instrument under these conditions. The field screening data will be recorded in the field 
logbook. 
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Data obtained during the excavation will be reported according to the Base Wide QAPP. In 
accordance with USACE EM200-1-6, the investigative data is classified as definitive data. The 
data will be generated using rigorous, analyte-specific analytical methods where analyte IDs and 
quantitations are confirmed and QC/QA requirements have been satisfied. For this project, 
regular, field duplicate and matrix spike/matrix spike duplicate (MS/MSD) samples are to be 
collected concurrently. The data meet the objectives of the project for level of accuracy and 
precision required, intended use of the data, analytical methods, time constraints and allowable 
decision errors. Sampling results will be tabulated and summarized in the Preliminary Risk 
Assessment report for the site. All data obtained during this investigation will be in 
Environmental Restoration Program Information Management System (ERPIMS) format and an 
ERPIMS submittal is required for this project. 
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6 HEALTH AND SAFETY REQUIREMENTS 

6.1 General Practices 

Project Health and Safety practices will adhere to the Base Wide Health and Safety Plan (HASP) 
(Bhate, 2003) and the project Activity Hazard Analysis (AHA), as included in Appendix C, for 
the investigation activities at the site. It is anticipated that no greater than modified level D PPE 
will be required to complete the site inspection and sampling activities. This includes: 
Occupational Safety and Health Administration (OSHA) approved safety shoes, American 
National Standards institute (ANSI) approved safety glasses (Z87.l) and hard hat (Z89.l-1997: 
Type I), sleeved shirt and long pants, and as required, hearing protection, leather work gloves 
and/or nitrile gloves during sampling. 

6.2 Site Security 

Site security is part of safety at the site for the investigation. Items of concern include the proper 
designation and demarcation of the investigation boundaries (i.e., exclusion zone (EZ), 
contamination reduction zone (CRZ) and construction zone (CZ)), as appropriate. Likewise, 
compliance with any intrusive work requirements, posting of potential hazards, and control of 
un-authorized site personnel (Bhate HASP, 2003) will be completed. This is discussed at length 
in the 2003 Base Wide HASP. 

At a minimum, the site will be secured with caution tape surrounding the perimeter of the site 
delineating the outer boundary of the Construction Zone. This is essential in the utility clearance 
process and it serves as the demarcation of the site for both project and non-project persons. 

6.3 Hydrogen Sulfide Gas Monitoring 

Hydrogen sulfide gas has a strong odor that smells like rotten eggs. It is colorless and occurs 
naturally in the environment. Hydrogen sulfide gas can be formed and released whenever waste 
containing sulfur is broken down by bacteria. Sewers, septic tanks, livestock waste pits, man 
holes, well pits, and trucks that transport chemical wastes may release hydrogen sulfide gas. 
Hydrogen sulfide gas also can be found in groundwater, especially in wells near oil fields or in 
wells that penetrate shale or sandstone. Hydrogen sulfide gas also is found in petroleum and 
natural gas. The gas also can be produced by industries that work with sulfur compounds. 
Hydrogen sulfide gas is heavier than air, so its concentration is usually highest near the bottom 
of confined spaces. 

The main way to be exposed to hydrogen sulfide gas is by breathing it. You also can have skin or 
eye contact with hydrogen sulfide gas. Hydrogen sulfide gas can be smelled at a level of about 
10 parts per billion (ppb). Exposure to higher levels of hydrogen sulfide gas can irritate the eyes, 
the nose, and the lungs. Although hydrogen sulfide gas has a strong odor, extended exposure 
deadens the sense of smell. At a level of 50 to 100 parts per million (ppm) of hydrogen sulfide 
gas in air, the sense of smell begins to break down. As hydrogen sulfide gas levels increase, the 
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gas can cause eye irritation, dizziness, coughing, and headache. At levels greater than 250 ppm, 
hydrogen sulfide gas begins to affect your ability to breathe. Exposure to more than 600 ppm 
can be rapidly fatal. At levels less than 250 ppm, recovery occurs quickly if exposure to 
hydrogen sulfide gas is ended promptly. Long-term nervous system problems have been found in 
survivors of short- term, high-level exposures. Some heart defects also have been reported in 
these cases. 

Site and operations monitoring will adhere to the guidelines and protocol established in the 
HASP Addendum and AHA (Appendix C). 
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Upon completion of the fieldwork, sample analysis and data validation, the laboratory results 
shall be submitted to the RAM Group for incorporation into the on-going site-specific 
evaluation. 
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8 ORGANIZATION AND SCHEDULE 

During the investigation activities at the site, Mr. Jerry Pelfrey will serve as the Bhate Site 
Manager overseeing and directing all investigation sampling activities. Mr. Pelfrey will also 
provide on-site management of any sub-contractor for the project. Mr. Frank Gardner is the 
Bhate Program Manager and will ensure required project documents, permits, contractual 
agreements and other program tasks are completed. Key project personnel and others are listed 
in Table 8-1. The investigation activities are anticipated to begin in the second week of 
February, 2004 (Figure 5). 

Table 8-1. Key Personnel and Responsibilities 

;:·· 
·Name ,: ' .. ~ --"' . ~· ' ., ;· " . ' ' . '· i ·, ' 

, ftnject Title/ Assigned Rollf · Phone NuIQ.bets. 

Frank Gardner Bhate Program Manager work: (970) 216-7819 

Scott Dolvin Senior Geologist/Project Manager work: (205) 918-4028 

Jerry Pelfrey Site Manager/SHSO work: (505) 679-2100 

Dave Rizzuto Field Manager work: (505) 679-2011 

Greg Dill Project Geologist work: (205) 918-4017 

Robert Currence Driller /Environmental Technician work: (205) 918-4000 

Eric Lehnertz Corporate Health and Safety Officer work: (205) 918-4029 

Revision Date: February 2004 Revision No. 00 8-1 
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SITE"'SPECIFIC AUDEN})UM· 

OFFICERS CtUB, SITE SS·57 
HOtl.OMAN A•"B 

.~E\V 1'J~:x1co 

1 PROJECT SAFETY COORDINATION 

1.1 Introduction 

This Site-Specific Addendum (SSA) to the Basewide Health and Safety Plan (HASP) submitted 
by Bhate Environmental Associates, Inc. (Bhate) was developed to address any health and safety 
issues that may not be adequately addressed in the HASP for implementation on this Scope of 
Work (SOW). The requirements of this site-specific addendum are applicable to Bhate 
employees, their subcontractors, and site visitors. The health and safety requirements described 
in this SSA in addition to those found in the HASP, will apply to field activities pertaining to this 
SOW conducted at the site. 

Bhate will be responsible for overall health and safety of the project and will enforce the 
requirements of this SSA for site project personnel. Bhate's subcontractors will be required to 
comply with the requirements of this SSA and also be responsible for site safety related to, or 
affected by, their specific operations. If any subcontractor activities are not listed in the hazard 
identification and control section of this SSA, then an addendum describing those hazards and 
controls will be prepared by the subcontractor and reviewed by Bhate. 

A fully trained and experienced Site Safety and Health Officer (SSHO) will be on-site during 
field activities to implement and enforce the health and safety procedures outlined in this SSA. 
Before work area entry, site personnel and visitors must attend a site-specific safety and health 
briefing session, to be conducted by the SSHO. The briefing will cover potential site hazards 
and specific requirements of this SSA. 

The overall responsibility for the health and safety of project personnel lies with the Project 
Manager. If there is any question whether an unplanned occurrence on site may compromise 
health and safety, the SSHO has the authority to interrupt operations and to remove personnel 
from the area. If work is stopped due to any health or safety concern, immediate attention will 
be given by health and safety personnel, working in cooperation with the Project Manager, to 
identify and correct the cause of concern as quickly as possible. Any such incident will be fully 
documented by the SSHO in a report to the HSM and Project Manager. 

For emergency developments on the site, communications begin with the SSHO. The SSHO will 
report safety and/or health related incidents to the HSM and the Project Manager. The SSHO 
will contact others if additional assistance is needed. 

1.2 Responsibilities/Qualifications of Key Personnel 

The following summarizes the personnel with operational and health and safety responsibilities 
for the activities covered by this SSA (Table 1-1 ) . 

;Revision Date: 2/5/04 Revision No.00 ·- - ~~- 1-1 
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Table 1-1 Project Team Members with Health and Safety Responsibilities 

Title •• . .>~.:., . · ••. < .• ~~~~: ••.• " . ···i; • . .Office :;t'e.lepboner . .,., .. 
Site Manager/SSHO Jerry Pelfrey (505) 679-2100 

Senior Project Manager Frank Gardner (970) 216-7819 

Health and Safety Manager Eric Lehnertz, CIH (205) 918-4000 

.. .. .. 
111111! 

1.2.1 Project Manager -' 

The Project Manager is the senior Bhate representative for the project. The Project Manager ""It 
reports directly to Bhate corporate management and site contacts. The Project Manager is 11111 

committed to overall success of the project, including performance of site work in accordance 
with this SSA. The Project Manager is responsible for the preparation, organization, and review llllill 

of projects and plans, including the SSA and is responsible for the selection, assignment, and w1 
conduct of site personnel. The Project Manager helps coordinate field activities, site contacts, 
and regulatory officials, serves as liaison with the USACE, and coordinates preparation of any -. 
final reports and supporting documentation. The Project Manager has overall responsibility for 11111 

the health and safety of Bhate personnel working on site. 

1.2.2 Health and Safety Manager 

The HSM, a Certified Industrial Hygienist (CIH), will assist with the development, 
implementation, and oversight of the HASP and this SSA. 

1.2.3 Site Health and Safety Supervisor 

The SSHO will functionally report to the Site Manager, with secondary and tertiary reporting 
requirements to the Bhate Project Manager and HSM. The SSHO has delegated authority from 
the HSM and respective corporate management to enforce this SSA. 

The SSHO is responsible for site health and safety. He/she has the authority and responsibility 
for stopping site work should activities jeopardize the health and safety of workers or the public. 
(If practical, the Project Manager and HSM should be consulted before any operation is 
interrupted.) Additional responsibilities of the SSHO include: 

• Provide site orientation/safety training for personnel actively involved in site work. 

• Facilitate daily safety briefings and inspections. 

• Inspect health and safety equipment daily. 

• Select protective equipment and clothing in accordance with this SSA. 

• Confirm worker's suitability for performance of activities. 
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• Establish and maintain safety zones in accordance with this SSA. 

• Control entry and egress from the work area. 

• Coordinate the project safety and health program with site personnel. 

• Overview site work hazards. 

• Inspect the work site daily to ensure compliance with the safety and health requirements. 

• Coordinate medical care. 

• Generally enforce the requirements of this SSA. 

The SSHO will take the following action(s), as appropriate, and in accordance with this SSA: 

• Report all safety and/or health related incidences to the HSM and the Bhate Project Manager. 

• Order the immediate shut-down of site activities in case of medical emergency or unsafe 
practice. 

• Restrict visitors from areas of potential exposure to harmful substances. 

1.2.4 First Aid/CPR Personnel 

At least two people currently certified in first aid/cardio-pulmonary resuscitation (CPR) by the 
American Red Cross or equivalent agency will be present at the project site at all times during 
site operations. 
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-2 PROJECT BACKGROUND AND SCOPE 
The objective of this data collection effort is to fill in the data gaps to complete a site-specific 
risk evaluation. In the Fall of 1991, hydrogen sulfide odors were detected in the Officers Club 
building and the site was designated as SS-57. The odors were attributed to the degradation of 
diesel fuel hydrocarbons which leaked from underground storage tank (UST) or pipeline prior to 
1991. This incident resulted in several investigations ofUSTs located in the southwestern comer 
of the Officers Club . 

As part of these investigations, seven monitoring wells have been installed, fourteen soil borings 
(excluding borings for monitoring wells) have been drilled, and an air sparging/soil vapor 
extraction (AS/SVE) system was installed. 

Further, a preliminary risk assessment conducted in April 2002 indicated that diesel 
concentrations exceeded the New Mexico Environment Department (NMED) residential, as well 
as industrial target levels. 

Based on review of the available data and discussions with NMED, it was decided to conduct a 
site-specific risk assessment at the site. The results of this risk assessment will be used to 
develop corrective action plans if necessary or to close the site if the estimated risk is acceptable. 

Revision.No. 00 ------- --<'-"'!"'~ --
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3 HAZARD ASSESSMENT AND CONTROLS 

3.1 Task Hazard(s) Summary 

The potential health and safety hazards of this task are summarized below in Table 3-1. The 
potential for encountering these hazards is ranked (high, moderate, or low) based on the work to 
be performed and the hazard control measures to be used . 

Table 3-1 Task Hazards Summary 
~,' '' ' c, -

Summary Hazard potential Description of potential hazards 

-
[High, Moderate, 

-··· ~p 
,,,', -t! ' ,, ,, ~--~;}". ··utLow] . _;.;;_; -!":- , • ••• -- ,,', :~ ;.· ;,; . -< -·-

_v_Safety Moderate • Walking and surfaces, • • Heavy equipment and vehicular traffic 

(i.e. Walking and working All tasks and their • Materials handling 

surfaces, heavy equipment, control measures • Slips, trips, and falls 

traffic, falls, excavations, power are addressed in 
and hand tools, materials Task Specific 
handling, confined spaces, Activity Hazard 
electrical safety, etc.) Analyses (AHAs) 

Utilities • Buried _v_ • Low 
• Overhead 

• Building 
Although these hazards should not be associated with this 
particular scope of work, it is necessary to verify that the 
hazards can be controlled. 

Chemical • Potential for exposure to neat products should be _v_ • Moderate 
limited to equipment fluids (fuel, lubricants, coolant, 
etc.) 

• Petroleum Hydrocarbons 

__y_Physical • Thermal stressors 
• Moderate 

• Equipment noise 

__y_Biological • Low Potential for contact should be minimal. 

(i.e. Plants, animals, insects, 
spiders, infectious waste) 

3.2 Hazard Control Measures 

Site personnel will follow the following general safety rules. These precautionary measures are 
designed to reduce the risks of inadvertent or accidental injury or chemical exposure during 
on-site operations. 
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1. Site personnel must attend the Daily Safety Briefing. Participation in daily safety meetings 
will meet the requirement for weekly safety meetings and therefore will not require a 
separate weekly safety meeting. 

2. Site personnel will be familiar with standard operating procedures and will adhere to 
instructions and requirements in the SSHP. 

3. Any individual taking prescribed drugs shall inform the SSHO of the type of medication. 
The SSHO will review the matter with the HSM, as necessary, who will decide if the 
employee can safely work on-site while taking the medication. 

4. Medicine and alcohol can exacerbate the effects from exposure to toxic chemicals. While 
field operations are in effect, alcoholic beverage intake should be minimized or avoided 
during off-work hours. Personnel performing onsite operations should not take prescribed 
drugs where the potential for absorption, inhalation, or ingestion of toxic substances exists 
unless specifically approved by a qualified physician. Do not work when ill. 

5. The personal protective equipment specified by the SSHP shall be worn by site personnel. 

6. Eating, drinking, chewing tobacco or gum, smoking and any other practice that may increase 
the possibility of hand-to-mouth contact is prohibited in the work area. (Exceptions may be 
permitted by the SSHO to allow fluid intake during heat stress conditions.) 

7. All lighters, matches, cigarettes and other forms of tobacco are prohibited in the work area. 

8. All signs and demarcations shall be followed. Such signs and demarcation shall not be 
removed except as authorized by the SSHO. 

9. No one shall enter a permit-required confined space without a permit. Confined space entry 
permits shall be implemented as issued. 

10. All personnel must follow Hot Work Permits as issued. 

11. All personnel must follow the work-rest regimens and other practices required by the heat 
stress pro gram. 

12. Rest breaks shall be taken in approved locations. 

13. All personnel must follow lockout/tagout procedures when working on equipment involving 
moving parts or hazardous energy sources. 

14. No person shall operate equipment unless trained and authorized. 

15. No one may enter an excavation greater than four feet deep unless authorized by the 
Competent Person as defined by Title 29 Code of Federal Regulations (CFR) Part 1926 
Subpart P. Excavations must be sloped or shored properly. Safe means of access and egress 
from excavations must be maintained. 

16. Ladders and scaffolds shall be solidly constructed, in good working condition and inspected 
prior to use. No one may use defective ladders or scaffolds. 

17. Fall protection or fall arrest systems must be in place when working at elevations greater than 
six feet for temporary working surfaces and four feet for fixed platforms. 
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18. Safety belts, harnesses and lanyards must be selected by the SSHO. The user must inspect 
the equipment prior to use. No defective personal fall protection equipment shall be used. 
Personal fall protection that has been shock loaded must be discarded. 

19. Hand and portable power tools must be inspected prior to use. Defective tools and 
equipment shall not be used. 

20. Ground fault circuit interrupters (GFCis) shall be used for cord and plug equipment used 
outdoors or in damp locations. Electrical cords shall be kept out of walkways and puddles 
unless protected and rated for the service. 

21. Improper use, mishandling or tampering with health and safety equipment and samples is 
prohibited. 

22. Horseplay of any kind is prohibited. 

23. Possession or use of alcoholic beverages, controlled substances or firearms on any site is 
forbidden. 

24. All incidents, no matter how minor, must be reported immediately to the SSHO. 

25. Personnel shall be familiar with the Site Emergency procedures. 

As part of the Activity Hazard Analysis (AHA) process, AHAs that summarize the anticipated 
hazards and control measures for the activities listed in the SOW are included as Attachment A. 

3.3 Written Safety Procedures and Programs 

Table 3-2 provides a summary of the existing safety procedures and programs will be used for 
this task or site. Copies of applicable procedures and programs are included in Basewide HASP, 
as indicated. 

Table 3-2 Written Safety Procedures and Programs 

Bhate Hazard Communication Program All (Refer to Basewide HASP) 

Bhate Respiratory Protection Program All (Refer to Basewide HASP) 

Bhate Hearing Conservation Program All (Refer to Basewide HASP) 

3.4 Permits 

Table 3-3 summarizes the required work permits that must be completed prior to the start of field 
work. No Bhate work permits are anticipated for this project. 
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Table 3-3 Required Work Permits 

· ·~~vmd;tents(reference ~iil~ti~~~t.cedur~s, aiut.ceior~al.io11'1th .. 
··•:'1ll;~rg~~1;ttion~): . . ' ;; 1; , • ' · ·· •• • 

Site Manager will arrange for AF Form 332 to be completed and obtain a dig 
permit/utility clearance through the HAFB Infrastructure Organization. 

Revision No. 00 Revision Date: February 2004 

.. .. 

-



'""" 

---
------
-
-
-
--
--
-
-
-
-
-
----

SITE-SPECIF'IC ADDt:NDUM 

01rF1tERS ctuo~ SiTE ss ... s1 · 
HOLLOMAN AFB 

NE'fvY l'\lEXICO _ 

4 PERSONAL PROTECTIVE EQUIPMENT 
The following personal protective equipment (PPE) as presented in Table 4-1 will be used for the 
identified activities. 

Table 4-1 Personal Protective Equipment by Activity 

Activity Head/Face Foot - lta~ds Respiratory Clothing 

Mobilization I Hard Hat (for Steel toed Leather None3
'
4 Minimum oflong 

Demobilization overhead hazards), boots gloves as pants and shirts 
Safety Glasses1 with needed with a minimum 
rigid side shields. 4-inch sleeve 

General Site Hard Hat (for Steel toed Leather None3
•
4 Minimum oflong 

Labor overhead hazards), boots gloves as pants and shirts 
Safety Glasses1 with needed with a minimum 
rigid side shields. 4-inch sleeve 

Equipment Hard Hat2 (for Steel toed Leather None3
•
4 Minimum oflong 

Operation overhead hazards), boots. gloves as pants and shirts 
Safety Glasses1 with needed N95 Air Purifying with a minimum 
rigid side shields. Boot covers Respirator with 4-inch sleeve 

for entering Organic vapor 
and exiting cartridges based 
equipment. on monitoring 

Equipment Hard Hat2 (for Steel toed Chemical None3
'
4 Minimum of long 

Decontamination overhead hazards), boots. resistant pants and shirts 
Safety Glasses1 with gloves N95 Air Purifying with a minimum 
rigid side shields. Boot covers. Respirator with 4-inch sleeve 

Organic vapor 
cartridges based Tyvek coveralls 
on monitoring may be worn as 

recommended by 
the SSHO. 

Soil and Hard Hat2 (for Steel toed Chemical None3
'
4 Minimum of long 

Groundwater overhead hazards), boots resistant pants and shirts 
Sampling Safety Glasses1 with gloves N95 Air Purifying with a minimum 

rigid side shields. Respirator with 4-inch sleeve 
Organic vapor 
cartridges based Tyvek coveralls 
on monitoring maybe worn as 

recommended by 
the SSHO. 

Supervision of Hard Hat (for Steel toed Leather None3
'
4 Minimum oflong 

work overhead hazards), boots gloves as pants and shirts 
Safety Glasses1 with needed with a minimum 
rigid side shields. 4-inch sleeve 

~Vision Date: 215104 Revision No. 00 c -·-
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Note:· 
1 Safety Glasses with rigid side shields approved by American National Standards Institute (ANSI) Z-87 
required at all times. 

2 Hard hats are not required inside fully enclosed equipment cabs. 
3 Voluntary use of respirators is authorized for comfort from nuisance dusts and odors, provided they are 
issued and used in accordance with established respiratory protection program procedures. 

4 Cartridge change out will occur at the following conditions: 
• Damage to cartridge 
• Cartridge is wet, restriction in breathing, unusual odors 
• Cartridge is visibly clogged with dust, restriction in breathing 
• After 40 hours of use with no continuous exposures over the established Permissible Exposure 

Limits (PELs) 
• Changes that may be otherwise identified in 29 CFR 1910.120. 

The following qualified person certifies that the selection of PPE is based on best available 
information about the work requirements and anticipated hazards. 

,ji~atur:e: 
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Site monitoring will be conducted using direct-reading instruments primarily in the workers' 
breathing zone. To the extent feasible, site operations will be conducted and modified as needed 
to ensure that personnel are situated upwind of the excavation activities. Initial upwind 
background and work-zone readings will be obtained before the initiation of activities. Readings 
of breathing zones (unless location is otherwise specified) will be taken periodically during all 
activities. The SSHO has the authority to modify the level of protection required for work at this 
site as well as halt operations as deemed necessary to control personal exposures. Monitoring 
results will be recorded on an Atmospheric Monitoring Log Field Health and Safety form 
maintained by the SSHO. Monitoring, calibrating, and maintaining instruments are the 
responsibility of the SSHO. Table 5-1 summarizes the site monitoring parameters and action 
levels applicable for direct reading exposure monitoring. 

Table 5-1 Direct Reading Exposure Monitoring 

.ActiVity(s) Instrument ; Action Le"el(s) '~d F,requency Actions 

Soil Boring and 
Volatile Organic 0-9 ppm Continue work in required 

Sampling 
Compounds (VOCs) 

Every 15 minutes during PPE and continue 

(Total by intrusive activities monitoring. 

Photoionization 
Detector {PID}) Monitor for benzene. 

Ensure personnel are 
upwind, notify the Site 
Manager. SSHO may 

10-49ppm upgrade PPE to Level C 
(Sustained for more than 5 respiratory protection with 
minutes) organic vapor cartridge, as 

necessary. If benzene is 
detected follow response 
actions outlined for 
benzene. 

Continue work activities in 
Benzene No detection up to 0.2 ppm required protective 
(By colorimetric tube or equipment. 
similar) 
Where indicted by PID Cease work, exit the area 

readings >0.2 ppm to upwind location and 
notify the Site Manager. 

Personal DataRam or 
=1.5 mg/Mj particulates 

Stop work, increase dust 
(average) not to exceed 5.0 

similar particulate mg/M3 suppression 
monitor. 

5 minute monitoring periods 
every minutes as necessary if 
visible dust is not controlled 

Hydrogen Sulfide (H2S) 
>5ppm 

Cease work, exit the area 
Upon opening existing wells and 

with Combustible Gas 
every 15 minutes during soil 

to upwind location and 
Indicator/4 gas meter 

boring or as odors detected. 
notify the Site Manager. 
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6 SITE CONTROL AND DECONTAMINATION 
Site-specific site control measures will be used to control access to the work area. Tables 6-1 
summarizes the site control requirements applicable for both general work area. 

Locadonl 

General Work Area 

Table 6-1 Site Control for General Work Area(s) 
,:~J<:·:;, . ' ,,, .. ' "'/ /»j;;,,.;,'·, > . '', '. 

Sit~ Control Procedure (mscµss ll:nportant eleme11ts such as signs, barricades, 
ren(.:ing~ tiri~nngs, sign-in/out IQg~; ~tc.f.1 :.r · · 

""'~ ' ,,. .. · ;: · . '.·r·t ;·'. . ,:,_·J·~· 'L 

The work area will be clearly demarcated with signage and/or caution tape, as needed, 
or where necessary to restrict foot or vehicle traffic. Entry into the work area will 
require authorization by the Site Manager. 

Required decontamination procedures are described below in Table 6-3. 

Table 6-2 Decontamination Procedures by Location 

Type of decontamination Decontamination Methods 
; 

Personnel Personnel will be required to thoroughly wash hands and face prior to eating, drinking 
decontamination or smoking. Disposable PPE (from potential sampling events) will be collected for 

proper disposal. Additional decontamination procedures will be developed by the 
SSHO as needed. 

Equipment Efforts will be made to minimize equipment contact with contaminated materials. 
decontamination Prior to leaving the work area, equipment (soil boring equipment and hand tools) will 

be decontaminated. Soils from the dry decontamination process or any liquids for a 
wet decontamination process will be disposed of properly. 

-~ L ~ ,.._,Re~@n Date: 215104 Revisi(Om N.o. 00 ... 
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7 COMMUNICATIONS 
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Cellular telephones will be available to summon emergency services as required. Refer to 
Sections 10, 11 and 12 of this SSA for site specific guidance on emergency situations and 
appropriate actions. Site communication amongst workers shall be a combination of verbal and 
line of sight hand communications. Cellular telephone use is not permitted while operating 
equipment. 
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8 MEDICAL SURVEILLANCE AND TRAINING 
The medical surveillance and training requirements for Bhate's on-site personnel working on the 
debris recycling project will follow the requirements outlined in the Basewide HASP Sections 
7.4 and 5, respectively. 
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9 HAZARDOUS CHEMICALS 
Hazardous chemicals (as defined in 29 CFR 1910.1200) to be brought or used on-site are 
identified below. This chemical inventory and Material Safety Data Sheet (MSDSs) will be 
maintained by the SSHO . 

Table 9-1 Sample Chemical Identification 
'· 

Chemical Name Amount .•Location Purpose .. .. . 
Assorted fuels, lubricants, No storage planned. No storage planned. Equipment Servicing 
coolants, etc. necessary for Quantities limited to Materials to be brought and Operation 
equipment operation immediate use requirements of on-site by vendor's 

on-site equipment. maintenance vehicle. 

ReviSion Date; 2/5/04 Revision No. 00 
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10 EMERGENCY ACTION AND RESPONSE 
Personnel responsible for coordinating emergency response actions during the SS-57 site 
remediation activities are identified below in Table 10-1. A map showing directions to the 
authorized medical facility is attached in Figure 12-1. 

Table 10-1 Emergency Coordinator 

.. lleS,ponsibility 

Task Emergency Coordinator Jerry Pelfrey 

Name Phone Number~s) 

Office (505) 679-2100 
Cell (505) 491-8261 

If an emergency situation develops which requires evacuation of the work area, the evacuation 
procedures in Table 10-2 shall be followed. 

Table 10-2 Evacuation Procedures 

Ev~euation Step Methods and comments: 

Notify affected workers Use of site communication methods as applicable 

Evacuate to safe location Assemble at the primary evacuation site (support area outside of the 
exclusion zone) 

Assemble and account for workers Emergency Coordinator shall account for personnel using site Sign in/Sign 
out sheet. 

Notify Fire and Emergency Services Notification as needed. 

Complete Incident Report Follow the Incident Reporting and Investigation Procedure. 

·Revision Date: 2/5/04. Revision\No. 00 10-1 
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Table 10-3 summarizes potential emergency situations and response actions that are applicable 
for the SS-57 project site. 

In case of: 

Injury or illness 

Chemical exposure 

Fire or explosion 

Adverse weather 

Material spill or release 

~0-2r,_ 

Table 10-3. Potential Emergency Situations 

Treat injury with applicable First Aid. All work related injuries beyond 
first aid will result in notification of Emergency Services and notification 
of the employee supervisor. Any employee requiring advanced medical 
treatment will be accompanied by a knowledgeable company employee 
that can answer potential questions on job duties and hazards. Make 
notifications in accordance with the Incident Reporting and Investigation 
Procedure. 

First Aid shall be provided such as but not limited to: move victim to 
fresh air, remove contaminated clothing, flush affected skin with water, 
and seek medical attention. 

Notify emergency services immediately. All personnel shall evacuate 
the immediate area of the fire and move to an upwind location. 
Personnel shall not engage in fire fighting activities use of fire 
extinguisher) unless trained to do so and only in the incipient stages of 
fire. 

Tomados, lightning or other threatening weather conditions will result in 
an immediate shut down of operations and evacuation of personnel. 
Lightning proximity will be determined by measuring the time interval 
between the visually lightning flash and the subsequent sound of thunder. 
An interval less than 30 seconds will prompt the shut down. Operations 
will be shut down for the period of the storm passing plus an additional 
20 minutes. 

Vehicles and equipment will be maintained and inspected so as to 
prevent fluid leaks. Should any vehicle fluid leaks occur the equipment 
will be taken out of service to make necessary repairs and any 
contaminated material will be clean-up and disposed of properly. Spill 
kits will be available to facilitate prompt containment and clean-up of 
spills. Notification will be made in accordance with the Incident 
Reporting and Investigation Procedure. Storage areas will be designed to 
have secondary containment as required, work plans executed to 
accommodate stormwater runoff and minimize the potential for 
contamination spread. 
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11 EMERGENCY CONTACTS 
In the event of an emergency, the following contacts should be made, as appropriate: 

HAFB Emergency Number (using HAFB phone system) .......................................... 9-911 
Operators will assist with Medical, Fire, and Police emergencies 

HAFB Security Force ......................................................................... (505) 572-5037 

HAFB Fire Protection ........................................................................ (505) 572-1117 

HAFB Hospital - 49th Medical Group (Main switchboard) ............................. (505) 572-2778 

Civilian Hospital (Alamogordo) Gerald Champion Regional Medical Center. ...... (505) 439-6100 

After initial contacts have been made and the situation has stabilized, notify the Site 
Manager/SSHO, Senior Project Manager, and/or HSM, as appropriate. 

Revision Date: 2/5/04 Revislcin No. 00 ~ ·'"' 11-1 
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12 HOSPITAL DIRECTIONS 
In the event of a true medical emergency ("life or limb"), HAFB Emergency Services should be 
used. Notification of any injury must be made to HAFB Emergency Services. Bhate personnel 
and subcontractors should not transport injured personnel to the HAFB Hospital without prior 
authorization from HAFB Emergency Services. 

Other injuries should be treated as necessary at Gerald Champion Regional Medical Center at 
2669 Scenic Drive, Alamogordo, NM 88330. From HAFB, exit the Main Gate and proceed east 
on US-70 onto US-54, continue north on US-54 to Indian Wells Road, tum right heading east to 
Scenic Drive, and tum left on Scenic proceed to the medical center. A map to this hospital is 
presented in Figure 12-1. 
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ACTIVITY HAZARD ANALYSES {AHAS) 

AHA No. AHA Title 

AHA-SS-57 Soil Boring and Sampling 
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. HOLLOMAN AFB, NEW~ MEXICO 
SITE··SPECIFIC ADDENDUI\<1 

OFFICERS CLUB· SITE SS-57 . . . ·' . .. 

This page intentionally blank. 

Attachment A Revision No. 00 Revision Date: February 2004 

~ 

111111 



I I I I r 1 I I I I ( 1 f 1 I I I ; I I r 1 I 1 f 1 I 1 I I I 1 
f ' 

I I 

SrrE-SPECIFIC ADDENDUM 
OFFICERS CLUB, SITE SS-57 

'\)'.:~;~oilBoring and Sampling 
,./ 

Ye_,~, ''' ', • c,, ' ,•,_ d 

;V ~,,,,, -,,-;:;' •... 

MillillinmPers61lal Protective Equipment (PPE): Level D PPE .. ,, . . . 

.. 
Activity Potential Hazard(s) 

' 

General Site Activities, Slips, trips, or falls on walking and working 
Mobilization and surfaces 
Demobilization 

Potential Hazards and 
control measures 
presented under General Exposure to high noise from heavy equipment 

Site Activities apply for and power tools 

all project activities. 

Eye injury 

Overhead hazards 

Dropped objects 

Back injury from lifting heavy loads 

Thermal Stressors (i.e. heat stress, cold stress) 

Revision Date: February 2004 

HOLI,OMAN AJ1'B, NE\V l\'lEXICO 

Project: SS-57 
. 

Location: Holloman Air Force Base, New Mexico 
•·· 

.• 

Control Measures· 

• Maintain clean work areas by following good housekeeping procedures 

• Be alert for uneven and variable terrain 

• Wear slip resistant footwear when walking/working on slippery surfaces or slopes 
' 

• Provide adequate lighting in all work areas 

• Hearing protection will be worn with a noise reduction rating capable of maintaining 
personal exposure below 85 dBA (ear muffs or plugs); the SSHO will determine the 
need for hearing protection; all equipment will be equipped with manufacturer's 
required mufflers 

• Use approved safety glasses with rigid side shields 

• Personnel will be required to wear hard hats that meet ANSI Standard Z89.1 in all 
areas with overhead hazards 

• Steel toe boots meeting ANSI Standard Z41 will be worn in all project areas 

• Site personnel will be instructed on proper lifting techniques 

• Mechanical devices should be used to reduce manual handling of materials 

• Team lifting should be utilized if mechanical devices are not available 

• Employees will have appropriate clothing for variable weather 

• Use of long sleeves or application of sunscreen with a high SPF on exposed skin 
encouraged 

• Employees will take breaks and drink plenty of fluids, as necessary, to prevent heat 
stress 

• Refer to the Basewide HASP for detailed information on heat and cold stress 

Revision No. 00 AHA - SS-57 - 1 
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General site activities, 
Mobilization and 
Demobilization 

(continued) 

Spills/Fire 

Vehicle operations in or adjacent work area 

. , , Soil Boring and Sampling I Drill Rig Hazards 

Including but not limited to: 

Flying debris, falling objects, noise, hydraulic 
failures, unguarded machinery, equipment 
rollover, movement oflarge, heavy drilling 
tools, etc. 

Revision Date: February 2004 

HOLLOMAN AFB, NEW MEXICO . 

AHA-SS-57 

• Fuel cans will be NFP A approved 

• Equipment fueling shall be conducted in approved locations 

• Fuel cans will be equipped with pouring spout or a funnel will be used 

• Spill and absorbent materials will be readily available 

• Smoking and open flames are not permitted in fueling/greasing areas 

• Equipment operators shall exercise caution and maintain control when operating on 
uneven terrain 

• Signs, barricades, flagmen, and/or other traffic control devices will be used to control 
traffic in the work area, as necessary · 

• Use a spotter to back drill rig into position, as necessary 

• Drill rig is to be operated and maintained by qualified operators 

• A Drill Rig Inspection Checklist (following) should be completed daily to ensure that . 
the rig is operating properly. The inspection will include fittings, cables, pins, · . 
connections, lubrication points, operating controls, emergency stop switches, etc. . 

• To the extent possible, the terrain should be level and the condition of the ground such 
that unexpected movement of the rig is unlikely · · 

• Stabilize the rig prior to boring in accordance with manufacturer's recommendations 

• Wear required PPE (hard hat, safety glasses, work gloves, ear muffs or plugs, steel toe. 
work boots), ensure loose clothing is secured 

• Maintain good housekeeping on and around drill rig 

Revision No. 00 AHA - SS-57 - 2 
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Activity 

~ .. •,, 

f I f ' 

Potential Hazard(s) 

Soil Boring and Sampling Overhead/buried utilities 
(continued) 

' I I 

Exposure to soil or groundwater contaminants 

~,'..,~: 

In'SJ)ection R.e~~~J,lts 1 ' ~pment Used 
,, " . .. 
LevelDPPE Weekly inspections will be performed on fire 
First Aid Kits extinguishers. 
Portable Eyewash Weekly inspections will be performed on first 
Fire Extinguishers aid kits. 
DirecHush Rig Portable eye wash will be inspected weekly. 
Soil Sampling Equipment 
PID/FID 
CGI . 

Revision Date: February 2004 
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HOLLOl\,.IAN A•"B" NE\V l\ilEXICO 

AHA-SS-57 
'. 

Control Measures 
" 

• Completion of a HAFB Excavation Permit or equivalent permit is required prior to the 
start of intrusive activities 

• Overhead utilities should be considered live until determined otherwise. Maintain a 
minimum distance of 15 feet from overhead utilities 

• All underground utilities must be clearly marked before beginning work 

• No borings shall be made within a 4 foot "Buffer Zone" of any utility marking 

• To the extent possible, conduct work in a manner that minimizes potential contact 
with subsurface materials 

• Refer to Site Monitoring requirements 

• Wear chemical resistant gloves when handling soil samples 

• SSHO shall conduct breathing zone monitoring for VOCs with a PID/FID if any 
odors or visible soil staining are encountered. If there are any detections above 
background sustained for more than 5 minutes, cease work, exit the area to upwind 
location. SSHO may require an upgrade in PPE or modification to work methods 
based on monitoring results 

• Wash hands and face prior to eating or drinking after handling potentially 
contaminated materials 

Traihtng RequirenieittS . ... . ~ . 

Personnel have read and understand the work plan and AHA 
Site specific briefing 
At least two individuals on-site will have current CPR and First aid training 

Note: Refer to the Basewide HASP for additional guidance, as necessary 

Revision No. 00 AHA - SS-57 - 3 
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DATA CATEGORIES ...................................................................... 3-1 

4 DATA QUALITY ASSURANCE AND QUALITY CONTROL ............ 4-1 

5 REFERENCES ............................................................................... 5-1 

Tables 

3-1 Summary of Screening Data 

3-2 

4-1 

4-2 
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Summary of Definitive Data 

Summary of Field QC Requirements 

Summary of Laboratory QC Limits 

ELAB of Nashville - USAGE Laboratory Validation Letter 
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DO 
DQOs 
DRO 
ERP IMS 
FS 
GRO 
HAFB 
LCL 
LCS 
MDL 
mg/kg 
mg/L 
MS/MSD 
NELAC 
NFA 
ng/L 
ORO 
ORP 
QA 
QAM 
QAPP 
QC 
RPO 
SOPs 
SS-61 
svoc 
TOC 
UCL 
uglkg 
ug/L 
USA CE 
USEPA 
UST 
VCA 
VOA 
voe 
WP 

LIST OF ACRONYMS 
Dissolved Oxygen 
Data Quality Objectives 
Diesel Range Organics 
Environmental Resources Program Information Management System 
Feasibility Study 
Gasoline Range Organics 
Holloman Air Force Base 
Lower Control Limit 
Laboratory Control Sample 
Method Detection Limit 
milligrams per kilogram 
milligrams per liter 
Matrix Spike/Matrix Spike Duplicate 
National Environmental Laboratory Accreditation Conference 
No Further Action 
nanogram per liter 
Oil Range Organics 
Oxidation Reduction Potential 
Quality Assurance 
Quality Assurance Manual 
Quality Assurance Project Plan 
Quality Control 
Relative Percent Difference 
Standard Operating Procedures 
Spill Site 61 
Semivolatile Organic Compounds 
Total Organic Carbon 
Upper Control Limit 
micrograms per kilogram 
micrograms per liter 
United States Army Corps of Engineers 
United States Environmental Protection Agency 
Underground Storage Tank 
Voluntary Corrective Action 
Volatile Organic Analysis 
Volatile Organic Compound 
Work Plan 
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QUALITY ASSURANCE PROJECT PLAN ADDENDUM 

This Quality Assurance Project Plan Addendum (QAPP Addendum) has been developed to 
assure that sample collection, analyses, and evaluations are legally and scientifically defensible 
for data acquisition and risk assessment at the Officers Club site (SS-57) at Holloman Air Force 
Base (HAFB). This document is an addendum to the Basewide Quality Assurance Project Plan, 
Holloman Air Force Base, New Mexico (Bhate, November 2003) (Basewide QAPP) and must be 
used in conjunction with that document. This document contains the site specific information 
for the work at SS-57 outlined in the Data Acquisition for Risk Assessment, Officers Club, Site 
SS-57, Holloman Air Force Base, New Mexico (February, 2004). 

Bhate Project No.: 9040002 February 2004 
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1 INTRODUCTION 

Bhate Environmental Associates, Inc. (Bhate) has been retained by the U.S. Anny Corps of 
Engineers (USACE), under contracts DACA45-02-D-0008, Delivery Order No. 1, to conduct 
additional field activities in support of data acquisition for a risk assessment at the Officers Club 
(SS-57 site) Holloman Air Force Base (HAFB), New Mexico. The primary objective of this 
field activity is to provide additional information on the site to support the risk assessment at the 
SS-57 Site. 

See the Basewide QAPP and SS-57 Work Plan for additional information on HAFB and the SS-
57 site. 

Bhate Project No.: 9040002 February 2004 1-1 



80LL01\!IAN AlR ""'ORCE BASE 

NEW MEXICO. 

This page intentionally blank. 

1-2 February 2004 

QAPP ADDENDUM . 

Oll"'FICES CLUB SS-57 
.. . . ... • . .. . . ··'· ·. . .· 

Bhate Project No.: 9040002 

.. 

.. .. 



-.. 
-
-
-
---
---
-
-
-
--

-
..... 

-
-
--

QAPP ADDENDUM 

. OFFICES CL\lB" SS-57 
HOLLOMAN AlR FORCE BASE 

NE'\V JVIEXICO .. 

2 PROJECT LABORATORY 

The analytical work for this project will be preformed by ELAB of Tennessee, 227 French 
Landing Drive, Nashville, TN 37228. The laboratory personnel who will be involved with this 
project include: 

• Rick Davis, ELAB Vice President of Operations, phone (615) 345-1115 
• Marcia McGinnity, ELAB Project Manager, phone (615) 345-1115 
• Doris Curry, ELAB Quality Assurance Manager, phone (615) 345-1115 

ELAB is certified by both the National Environmental Laboratory Accreditation Council 
(NELAC) and the USACE and has extensive previous experience in working on USACE 
projects. Copies of the laboratory's current certifications can be found in the Attachment to this 
QAPP Addendum. The ELAB Laboratory Quality Assurance Manual (QAM) and Standard 
Operating Procedures (SOPs) have been reviewed by Bhate and found to meet all the 
requirements for this project. The QAM and SOPs are available for further review if required. 

In addition, the soil vapor samples collected as part of this project (see Section 2) will be 
performed by Air Toxics Ltd., 180 Blue Ravine Road, Suite B, Folsom, CA 95630. The 
primary personnel involved with this project will be: 

• Heidi Hayes, Air Toxics Laboratory Director, phone (916) 985-1000 
• Diane Dodge, Air Toxics Project Manager, phone (916) 985-1000 
• James Parker, Air Toxics Quality Assurance Manager, phone (916) 985-1000 

Bhate Project No.: 9040002 February 2004 2-1 



HOLl.J01\'IAN AIR }"'ORC~: BASE 
NEW l\<IEXICO . . .• . 

This page intentionally blank. 

2-2 February 2004 

QAPP ADDENDUM 
OlfFl<;;ES C{..UB, SS-57 

Bhate Project No.: 9040002 

.. .. 

.. .. 

.. 

... 

.. 



-
-----.. 
.... 

-
""" ---
-
-
---
-
-
-
-
-
-
--

QAPP AJlDENDU 

. OF~"ICES CLUB~ ss~s7 

HOLLOMAN AIR .... ORCE BAS~E 

. NE\\~ l\!lEXICQ 

3 DATA CATEGORIES 

The data use determines the required levels of data quality. The two levels of data quality 
established by the USACE are screening and definitive. Under this QAPP Addendum, the data 
to be generated under each level in this investigation are presented in Table 3-1 (Screening) and 
Table 3-2 (Definitive). The Screening data in this project is intended to guide VCA activities 
and will involve confirmation analysis. The Definitive data generated by the laboratory will be 
presented with limited data deliverables (i.e. Level II data packages), using a 21 day tum-around
time. None of the data generated during the course of this project will require an Environmental 
Resources Program Information Management System (ERPIMS) format electronic data 
deliverable (EDD). 

Bhate Project No.: 9040002 February 2004 3-1 
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4 DATA QUALITY ASSURANCE AND QUALITY 
CONTROL 

The general data QA and QC requirements for HAFB are presented in the Basewide QAPP. The 
field QC requirements for this project are presented in Table 4-1. The project specific laboratory 
QC limits are listed in Table 4-2. 

All final definitive data will be reviewed and validated by the Bhate Senior Chemist, Michael J. 
D' Auben, based on the guidelines of the USEPA National Functional Guidelines for Data 
Validation and the site specific laboratory QC limits. 
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. Officers Club SS-57 
Holloman Air Force Base 
New Mexico 

Parameter 

I I 

Volatile Organic Compounds (VOC) 

Temperature 

Turbidity 

pH 
Dissolved Oxygen 

Conductivity 
ORP 

Revision Date: 2/5/2004 
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Matrix 
Soil 

Groundwater 

Groundwater 

Groundwater 

Groundwater 

Groundwater 
Groundwater 

Table 3-1 
Summary of Screening Data 

Quality Assurance Project ·Plan 
Addendum 

Bhate Project No. 9040002 

Testing Method 

Headspace by Organic Vapor Analyzer (OVA) 

multi-parameter sonde and a flow-through cell 

multi-parameter sonde and a flow-through cell 

multi-parameter sonde and a flow-through cell 

multi-parameter sonde and a flow-through cell 

multi-parameter sonde and a flow-through cell 

multi-parameter sonde and a flow-through cell 

Revision No. 00 Page 1of5 
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Officers Club SS-57 
Holloman Air Force Base 
New Mexico 

Parameter 

I I 

Volatile Organic Compounds (VOCs) 

Semivolatile Organic Compounds (SVOCs) 

Total Petroleum Hydrocarbons (TPH) 

Carbon Chain 

Volatile Organic Compounds (VOCs) 

Total Petroleum Hydrocarbons (TPH) 

Carbon Chain 

I I 

Benzen, Ethylbenzen, Toluene and Xylene (BETX) 

Revision Date: 2/5/2004 
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Table 3-2 
Summary of Definitive Data 

Matrix Testing Method 

Soil USEPA SW-846 Method 82608 

Soil USEPA SW-846 Method 8270C 
Soil TX Method 1005 

Soil TX Method 1006 

Groundwater USEPA SW-846 Method 82608 
Groundwater TX Method 1005 

Groundwater TX Method 1006 

f J I I I 1 I I 

Quality Assurance Project Plan 
Addendum 

Bhate Project No. 9040002 

Air USEAP Method T0-14A collected in 6L Summa canisters 
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Table 4-1 
Summary of Field QC Samples 

Number of Ambient Equipment 
Matrix Analysis Field Samples Blanks Blanks 

Soil voe by EPA Method 8260B 13 0 1 
SVOC bY EPA Method 8670C 13 0 1 
TPH by TX Method 1005 13 0 1 
Carbon Chains by TX Method 1006 13 0 1 

Groundwater voe by EPA Method 8260B 11 0 1 
TPH bv TX Method 1005 11 0 1 
Carbon Chains by TX Method 1006 11 0 1 

Soil Gas BTEX MTBE Naohthalene bv EPA Method T0-14A 6 1 0 
TPH-GRO by T0-03 6 1 0 
TPH-DRO by NIOSH 1550 6 1 0 

'Estimated, one trip blank will accompany every shipment of volatile samples 

· · Revision Date: 2/5/2004 Revision No. 00 

r 1 I 1 I I I 1 

Field 
Trip Blanks 1 Duplicates Field Splits 

1 1 0 
0 1 0 
0 1 0 
0 1 0 

1 1 0 
0 1 0 
0 1 0 

0 1 0 
0 1 0 
0 1 0 

I I I I I I 

Quality Assurance Project Plan 
Addendum 

Bhate Project No. 9040002 

MS/MSD Total 

2 18 

2 17 

2 17 
2 17 

2 16 
2 15 
2 15 

0 8 
0 8 
0 8 

Page 3 of 5 
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I 1 I t f I 

Officers Club SS-57 
Holloman Air Force Base 
·New Mexico 

' I 

Parameter 

BETX oer EPA Method 8260B 
Benzene 
Ethvlbenzene 
Toluene 
Xvlene !total) 
1,2-Dichloroethane-d4 (surr) 
4-Bromofluorobenzene (surrl 

· Dibromofluoromethane !surrl 
Toluene-dB !surrl 
PAHs bv EPA Method 8270C 
Acenaohthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(b )fluoranthene 
Benzo(klfluoranthene 
Benzo(a,h,iloervlene 
Benzo!a)pyrene 
Chrysene 
Dibenz!a,h)anthracene 
Dibenzofuran 
Fluoranthene 
Fluorene 
lndeno(1,2,3-cdlovrene 
Naohthalene 

. Phenanthrene 
Pvrene 

2,4,6-Tribromoohenol (surr) 
2-Fluorobiohenvl (surr) 
2-Fluoroohenol (surr) 
Nitrobenzene-d5 (surr) 
Phenol-d5 !surrl 
Terchenvl-d14 !surr) 

I 1 

Total Petroleum Hydrocarbons by Texas Method 1005 
C6-C10 (GRO) 
Bromofluorobenzene (surr) 
C10-C22 IDRO) 
C22-C36 (ORO\ 
Ortho-terohenvl ( surr) 
Aliphatlcs Carbon Chain by Texas Method 1006 
C6 
C6-C8 
C8-C10 
Bromofluorobenzene (surr) 
C1O-C12 IDRO) 
C12-C16 !ORO) 
C16-C35 !ORO\ 
Ortho-terohenvl (surr) 

Revision Date: 2/5/2004 

I 1 I I 

MDL 

Air Water 
DDbV ua/L 

- 1 

- 1 
- 1 
- 1 
- -
-- -
-- -
-- --

oobv ua/L 

- 2 
-- 2 
- 2 
-- 2 
-- 2 
-- 2 
-- 2 
-- 2 
- 1 
-- 2 
-- 2 
-- 2 
-- 1 
-- 2 
-- 2 
-- 2 
-- 2 
-- --
-- -
-- --
- --
- -
-- -

ppbv ug/L 

-- 50 
-- --
-- 50 
-- 50 
-- --

ppbv ug/L 

- 50 
- 50 
-- 50 
-- -
-- 50 
- 50 

-· 50 
- -

r 1 r ' I 1 r 1 

Table 4-2 
Summary of Laboratory QC Limits 

LCS 
Air Water 

Soll LCL UCL LCL UCL 
ua/ka % % % % 

1 - -- 70 125 
1 -- -- I 75 120 
1 - -- 73 119 
1 - -- 75 122 
- - - 74 131 
-- - - 76 128 
- -- - 80 129 

- -- - 85 115 
u11/ka % % % % 

100 -- -- 40 112 
100 -- -- 37 115 

I 100 -- I -- 45 118 
100 -- -- 43 138 
100 -- -- 31 146 
100 -- -- 40 I 127 
100 -- -- 35 129 --
100 -- -- I 38 144 
100 -- -- 42 ! 142 
100 -- -- 38 130 

I 100 -- -- 40 115 
100 -- -- 47 132 
100 -- -- 41 115 
100 - - 37 130 
100 -- -- 30 119 
100 -- -- 45 ' 117 
100 -- -- ! 51 137 

-- -- -- I 34 i 129 

- -- -- 30 103 
-- -- -- 14 100 

' - -- -- 32 107 

-- -- -- 15 100 
- -- -- 28 154 

ug/ka % % % % 
5000 -- -- 50 150 

- -- ! - 50 150 
2000 -- I - 50 150 
2000 -- ' -- 50 150 
- -- - 50 150 

ug/kg % % % % 
5000 -- I - 50 150 
5000 -- -- 50 150 
5000 -- i -- 50 150 
- -- -- I 50 150 

2000 -- -- i 50 I 150 
2000 -- I -- 50 150 
2000 .. - 50 150 

- - I - 50 150 

Revision No. 00 

r 1 I 1 i 1 r I 

Matrix Solke Water 
Soll Recovery MSD 

LCL UCL LCL UCL RPO 
% % % % % 
71 123 70 125 20 
75 120 75 120 20 
63 128 73 119 20 
75 125 75 122 20 
70 125 - - -
75 116 -- - -
64 131 - - --
70 123 - - -
% % % % % 
27 116 40 112 20 
33 120 37 115 20 
35 122 45 118 20 
33 139 43 138 20 
30 140 31 146 20 
30 150 40 127 20 
30 146 35 129 20 
30 144 38 144 20 
33 142 42 142 20 
34 148 38 130 I 20 
30 110 40 115 20 
32 122 47 132 20 
32 127 41 115 20 
34 147 37 130 20 
30 115 30 119 20 
35 119 45 117 20 
33 150 51 137 20 
38 121 -- - -
31 100 - - --
21 100 -- - --
27 100 -- - -
19 106 -- - -
35 123 -- - -
% % % % % 
50 150 50 150 20 
50 150 -- - --
50 150 50 150 25 
50 150 50 150 25 
50 I 150 -- - -
% % % % % 
50 150 50 150 20 
50 150 50 150 20 
50 150 50 150 20 
50 150 -- - -
50 150 50 150 25 
50 150 50 150 25 
50 150 50 150 I 25 
50 150 -- - -

r 1 I I I I 

Quality Assurance ProjeCt Plan 
Addendum 

Bhate Project No. 904o002 

Matrix Solke Soil 
Recovery MSD 

LCL UCL R~D 
% % %. 
71 123 20 
75 120 20 
63 128 20 
75 125 20 
- -- ..., 
- -- -
-- -- -
- -- -
% % % 
27 116 20 
33 120 20 
35 122 20 
33 139 20 
30 140 20 
30 150 20 
30 146 20 
30 144 20 
33 142 20 
34 148 20 
30 110 20 
32 122 20 
32 127 20 
34 147 20 
30 115 20 
35 119 20 
33 150 20 
- - --- - -
-- -- -
- - -· -- - -- -- -
% % % 
50 150 20 
- - -
50 150 25 
50 150 25 
- -- -
% % % 
50 150 20 
50 150 20 
50 150 20 
- - -
50 150 25 
50 150 25 
50 150 25 
- - -

Page 4 of 5 
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bfflcers Club SS-57 
Holloman Air Force Base 
New Mexico 

I I I I 

Parameter 

Aromatics Carbon Chain bv Texas Method 1006 
C7-C8 
C8-C10 
C10-C12 
Bromofluorobenzene (surr) 
C12-C16 
C16-C121 
C21-C35 
Ortho-terphenvl ( surr) 
BETX In.Air oer EPA Method T0-14A 
Benzene 
Ethyl benzene 
Ethyl benzene 
Xvlenes (m, Pl 
Xvlenes lol 
Methvl-tert-butyl ether 
Naphthalene 
2-Propanol 

· TPH ( oasoline ranoe l - calculated method 
1,2-Dichloroethane-d4 lsurrl 
4-Bromofluorobenzene (surr) 
Toluene-dB (surr) 
TPH-GRO In Air per EPA Method T0-3 
C5-C10 
Bromofluorobenzene lsurrl 
TPH-DRO In Air per NIOSH Method 1550 
TPH-ORO 
Ortho-terphenvl ( surr) 

·Revision Date: 2/5/2004 

r 1 I I 

MDL 

Air Water 
ppbv ug/L 

- 50 
- 50 
- 50 
- -
-- 50 
- 50 
-- 50 
- -

ua/m3 ua/L 
1.6 -
2.2 -
2.2 I --
2.2 I -
2.2 I -
7.3 I --
11 -
5 i -
42 --
-- -
-- I --
- ! -

ug/m3 1 ug/L 
100 -
-- -
ua ua/L 
100 -
- -

I I I i r I I 1 

Table 4·2 
Summary of Laboratory QC Limits 

LCS 
Air Water 

Soll LCL UCL LCL UCL 
ug/kg % % % % 
5000 -- - 50 150 
5000 -- - 50 150 
5000 -- - 50 I 150 
- - - 50 150 

2000 -- I - 50 150 
2000 - - 50 150 
2000 -- - 50 150 
- - - 50 150 

ua/ka % % % % 
-- 70 130 -- -
-- 70 130 -- --
-- 70 130 -- --
-- 70 130 -- -
-- 70 130 -- --
-- 70 130 -- -
- 70 130 -- -
-- 70 130 -- --
- 70 130 -- --
-- 70 130 -- --
- 70 130 -- -
- 70 130 -- -

ug/kg % % % % 

-- 70 ! 130 -- -
-- 70 130 -- -

u11/k11 % % % % 

- 70 130 - -
-- 70 130 -- -

Revision No. 00 

I I I I , I f 1 

Matrix Spike Water 
Soil Recoverv MSD 

LCL UCL LCL UCL RPO 
% % % % % 
50 150 50 150 20 
50 150 50 150 20 
50 150 50 150 20 
50 150 -- - -
50 150 50 150 25 
50 150 50 150 25 
50 150 50 150 25 
50 150 -- - -
% % % % % 

- - - - I -- - -- - -
-- -- - - -
- -- -- - -
- -- -- - -
- -- -- - -
- - -- - -

I - -- -- - -
-- - -- - -

I - - -- - -
- - -- - -

! - - -- - -
I % % % % % 

- - - - -- - - - -
% % % % % 

-- - -- - -
-- - - - -

I i I I I I 

Quality Assurance Project Plan 
Addendum 

Bhate Project No. 9040002 

Matrix Spike Soil 
Recoverv MSD 

LCL UCL RPO 

% % % 
50 150 20. 
50 150 20 
50 150 20 
- - -
50 150 25 
50 150 25 
50 150 2.5 
- -- -. 
% % % 
- - -
-- - "-

- - -
- - -
- - -
-- - -
- - -
- - -
- - I -· 
- -- -
- - -
- - I -
% % ' % 

- - -
- - -
% % % 

- - -- I -- I -
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USACE Laboratory Validation Letter 

Bhate Project No.: 9040002 February 2004 Attachment 



-
1111 

-
..... 
1111111 

..... 

-
..... 

111111 

..... 

""" ... 
.... 

.... 

.... 
\lllllil 

.... 
11111 

-
-
--

DEC. 3.2003 3:09PM COE HTRW ex 

REl'L.YTO 
ATT&NTJQN OF 

DEPARTMENT OF THE ARMY 
U.S. ARMY CORPS OF ENGINEERS 

12565 WEST CENTER ROAD 
OMAHA NE 88144-3869 

December 1, 2003 

Hazardous, Toxic and Radioactive Waste 
Center of Expertise 

Doris Curry 
ELAB of Tennessee, ILC 
227 French Landing Drive 
Nashville, TN 37228 

Dear Ms. Curry: 

l'iV.:::>4':1 

This correspondence addresses the ongoing validation status of ELAB of Tennessee. LLC of 
Nashville, TN by the U.S. Army Corps of Engineers (USACE) for chemical analysis in support 
of the Hazardous, Toxic and Radioactive Waste Program . 

Your laboratory is now validated for the parameters listed below: 

l\IBTHOD 
300 Series 
9010B/9012A 
9013/9012A 
8330 
8330 
81S1A 
81SlA 
8081A 
8081A 
8082 
8082 
8270C 
8270C 
601 OB/7000A :Series 
6010B/7000A Series 
8260B 
8260B 

PARAMETERS 
Anions 
Cyanide 
Cyanide 
Explosives 
Explosives 
Herbicides 
Herbicides 
Organochlorine Pesticides 
Organochlorine Pesticides 
Polychlorinated Biphenyls 
Polychlorinatcd Biphenyls 
Semivolatile Organics 
Semivolatile Organics 
TAL Metal5C3> 
T AL MetalsC3l 

Volatile Organics 
Volatile Organics 

Remarks: 1) 'Solids' includes soils, sediments, and solid waste. 

Water<2l 
Water<2l 

Solids 
Water 
Solids'2l 
Watei2l 

Solids 
Water2> 
Solids 
Watet2l 
Solidi2l 
Water<2) 

Solids'2' 
Water!2) 

SolidsC2> 
Water<2

) 

Solids 

2) The laboratory has successfully analyzed a perfonnance evaluation sample for this 
method/matrix. 
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DEC; 3. 2003 3: 10PM ·coc HTRW ex . 

~2-

3) TAL Metals: Aluminum, antimony. arsenic, barium, beryllium, cadmium. calcium, 
cbromium, cobalt, copper, Iron, lead, magnc6ium, wmgancse, mercury, niokel, 
potassium, selenium, silver, sodium, thallium, vanadium, and zinc. 

4) Anions: Chloride, fluoride, sulfate, nitrate, nitrite. and ortho-phosphate. 

Based on acceptable past perfonnance of your laboratory, the validation of your laboratory is 
hereby extended from November 21, 2003 to Mazeh 30, 2004 to provide time to complete the 
revalidation process. 

The USACE reserves the right to conduct additional laboratoxy inspections or to suspend 
validation status for any or all of the listed parameters if deemed necessary. It should be noted 
that your laboratory may not subcontract USACB analytical work to any other laboratory location 
without the approval of this office. 

Any questions or eannnents can be directed to Richard Kissinger at (402) 697-2569. General 
questions regarding laboratory validation may be directed to the Laboratory Validation 
Coordinator at (402) 697~2574. 

Sincerely, 

. '?~~ 
·fir Marcia C. Davies, Ph.D. 

Director, USACE Hazardous, 
Toxic and Radioactive Waste 
Center of Expertise 
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HOlJ,OMAN AJ •"'ORCE BASE 

. NE\V MEXIC(}. 

ELAB of Nashville 

NELAC Laboratory Certification 

Bhate Project No.:9040002 February 2004 Attachment 



rnued certification is contingent upon ~¢essful on-going compliance with the 
. ELAC Standards and FAG Rule 6 

certified are cited on the Laborato 
file at the Bureau of Laboratorie 

and customers are urged to ver" 
Flqri 

gutations. Specific methods and analytes 
· creditation for this laboratory and are on 

· ';.lfAGJ<sonville, Florida 32231. Clients 
· " ·ljJ:JE>ratory's certification status in 

· · 'aoalytes. 

>~AROUGH JUNE 30, 2004 

~--
Ming S. Chan, Ph.D. 

Bureau Chief, Bureau of Laboratories 

Florida Department of Health 

DH Fonn 1697, 7/03 

NON-TRANSFERABLE 07/02/2003-E87646 
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John o. Agwunobi, M.O., M.B.A . 
. ·sect~ 

Laboratory Scope of Accreditation Page 1 of 14 

TIDS LISTING OF ACCREDITED ANALYTES SHOULD BE USED ONLY WHEN 
ASSOCIATED WITH AV ALID CERTIFICATE 

State Laboratory ID: E87646 

E87646 
ELAB of Tennessee; LLC 
227 French Landing Drive 
Nashville, TN 37228 

Matrix: Non-Potable Water 

Analyte 

I, l, I-Trichloroethane 

I, I ,2,2-Tetrachloroethane 

I, 1,2-Trichloroethane 

I, 1-Dichloroethane 

1,1-Dichloroethylene 

1,2,4-Trichlorobenzene 

1,2-Dichlorobenzene 

1,2-Dichloroethane 

1,2-Dichloropropane 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

2,4,5-T 

2,4,6-Trichlorophenol 

2,4-D 

2,4-DB 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

2,4-Dinitrophenol 

2,4-Dinitrotoluene (2,4-DNT) 

2,6-Dinitrotoluene (2,6-DNT) 

2-Chloroethy I vinyl ether 

2-Chloronaphthalene 

2-Chlorophenol 

2-Methyl-4,6-dinitrophenol 

2-Nitrophenol 

EPA Lab Code: TN00004 

Methodffech Category 

EPA624 Volatile Organics 

EPA624 Volatile Organics 

EPA624 Volatile Organics 

EPA624 Volatile Organics 

EPA624 Volatile Organics 

EPA625 Extractable Organics 

EPA624 Volatile Organics 

EPA624 Volatile Organics 

EPA624 Volatile Organics 

EPA624 Volatile Organics 

EPA624 Volatile Organics 

EPA615 Pesticides-Herbicides-PCB's 

EPA625 Extractable Organics 

EPA615 Pesticides-Herbicides-PCB's 

EPA615 Pesticides-Herbicides-PCB's 

EPA 625 Extractable Organics 

EPA625 Extractable Organics 

EPA625 Extractable Organics 

EPA625 Extractable Organics 

EPA625 Extractable Organics 

EPA624 Volatile Organics 

EPA625 Extractable Organics 

EPA625 Extractable Organics 

EPA625 Extractable Organics 

EPA 625 Extractable Organics 

(615) 345-1119 

Certification 
Type Effective Date 

NELAP 10/11/2002 

NELAP 10/11/2002 

NE LAP 10/11/2002 

NE LAP 10/11/2002 

NELAP 10/1112002 

NE LAP 10/11/2002 

NELAP 10/1112002 

NE LAP 10/11/2002 

NELAP 10/11/2002 

NELAP I0/11/2002 

NELAP 10/11/2002 

NE LAP 10/ll/2002 

NE LAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NE LAP 10/11/2002 

NE LAP JO/H/2002 

NELAP 10/11/2002 

NELAP 10/1112002 

NE LAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/1112002 

NE LAP 10/Il/2002 

NELAP 10/Il/2002 

NELAP 10/1112002 

- 3,3'-Dichlorobenzidine EPA625 Extractable Organics NELAP 10/1112002 

-
----

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chlorophenyl phenylether 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Acrolein (Propenal) 

EPA608 

EPA 608 

EPA 608 

EPA625 

EPA625 

EPA 625 

EPA625 

EPA 625 

EPA625 

EPA624 

Pesticides-Herbicides-PCB's 

Pesticides-Herbicides-PCB's 

Pesticides-Herbicides-PCB's 

Extractable Organics 

Extractable Organics 

Extractable Organics 

Extractable Organics 

Extractable Organics 

Extractable Organics 

Vo Ia tile Organics 

"STA TE" indicates certification for the analyte by the method specified. "NELAP" further 
- indicates certification compliant with the NELAC Standards. 

NE LAP 10/11/2002 

NELAP 10/1112002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NE LAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NON-TRANSFERABLE 07 /02/2003-E87646 
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Laboratory Scope of Accreditation Page 2 of 14 

TIDS LISTING OF ACCREDITED ANALYTES SHOULD BE USED ONLY WHEN 
ASSOCIATED WITH AV ALID CERTIFICATE 

State Laboratory ID: E87646 

E87646 
ELAB of Tennessee, LLC 
227 French Landing Drive 
Nashville, TN 37228 

Matrix: Non-Potable Water 

Analyte 

Acrylonitrile 

Aldrin 

Alkalinity as CaC03 

EPA Lab Code: TN00004 

Method/Tech Category 

EPA624 Volatile Organics 

EPA 608 Pesticides-Herbicides-PC B's 

EPA310.l General Chemistry 

(615) 345-1119 

Certification 
Type Effective Date 

NELAP 10/11/2002 

NE LAP 10/11/2002 

NELAP 10/11/2002 

w alpba-BHC (alpha-Hexachlorocyclohexane) EPA 608 Pesticides-Herbicides-PC B's NE LAP 10/11/2002 

Aluminum EPA200.7 Metals - Amenable cyanide EPA 335.1 General Chemistry 

•- Ammonia as N EPA350.2 General Chemistry 

-
-
--,..,. 
--
-
""'' --
-
-, 
-
-

Anthracene 

Antimony 

Aroclor-1016 (PCB-I 016) 

Aroclor-1221 (PCB-1221) 

Aroclor-1232 (PCB-1232) 

Aroclor-1242 (PCB-1242) 

Aroclor-1248 (PCB-1248) 

Aroclor-1254 (PCB-1254) 

Aroclor-1260 (PCB-1260) 

Arsenic 

Arsenic 

Barium 

Benzene 

Benzi dine 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Beryllium 

beta-BHC (beta-Hexachlorocyclohexane) 

Biochemical oxygen demand 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl) ether 

bis(2-Chloroisopropyl) ether 

bis(2-Ethylhexyl) phthalate (DEHP) 

Boron 

Bromodichloromethane 

Bromoform 

EPA625 

EPA200.7 

EPA608 

EPA608 

EPA 608 

EPA608 

EPA608 

EPA 608 

EPA 608 

EPA200.7 

EPA6010 

EPA200.7 

EPA624 

EPA625 

EPA625 

EPA625 

EPA 625 

EPA 625 

EPA625 

EPA200.7 

EPA 608 

EPA405,J 

EPA 625 

EPA625 

EPA 625 

EPA 625 

EPA 200.7 

EPA 624 

EPA624 

Extractable Organics 

Metals 

Pesticides-Herbicides-PC B's 

Pesticides-Herbicides-PC B's 

Pesticides-Herbicides-PC B's 

Pesticides-Herbicides-PCB's 

Pesticides-Herbicides-PC B's 

Pesticides-Herbicides-PC B's 

Pesticides-Herbicides-PCB's 

Metals 

Metals 

Metals 

Volatile Organics 

Extractable Organics 

Extractable Organics 

Extractable Organics 

Extractable Organics 

Extractable Organics 

Extractable Organics 

Metals 

Pesticides-Herbicides-PCB's 

General Chemistry 

Extractable Organics 

Extractable Organics 

Extractable Organics 

Extractable Organics 

Metals 

Volatile Organics 

Volatile Organics 

"STATE" indicates certification for the analyte by the method specified. "NELAP" further 
indicates certification compliant with the NELAC Standards. 

NELAP 10/11/2002 

NELAP 1011112002 

NELAP 10/11/2002 

NE LAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/1112002 

NE LAP 10/1112002 

NELAP 10/11/2002 

NE LAP 10/1112002 

NE LAP 10/11/2002 

NE LAP IO/ll/2002 

NE LAP 10/11/2002 

NELAP 10/1112002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NE LAP 10/11/2002 

NELAP 10/11/2002 

NE LAP 10/11/2002 

NELAP 10/11/2002 

NE LAP 10/11/2002 

NE LAP 10/11/2002 

NE LAP 10/11/2002 

NE LAP 10/11/2002 

NE LAP 10/1112002 

NE LAP 10/11/2002 

NE LAP 10/1112002 

NE LAP 10/1112002 

NE LAP 10/1112002 

NE LAP 10/11/2002 

NELAP 10/11/2002 

NON-TRANSFERABLE 07/02/2003-E87646 
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Laboratory Scope of Accreditation Page 3 of 14 

TIDS LISTING OF ACCREDITED ANAL YTES SHOULD BE USED ONLY WHEN 
ASSOCIATED WITH AV ALID CERTIFICATE 

State Laboratory ID: E87646 

E87646 
ELAB of Tennessee, LLC 
227 French Landing Drive 
Nashville, TN 37228 

Matrix: Non-Potable Water 

Analyte 

Butyl benzyl phthalate 

Cadmium 

Cadmium 

Calcium 

Carbon tetrachloride 

Ceriodaphnia dubia 

Ceriodaphnia dubia 

Chemical oxygen demand 

Chlordane (tech.) 

Chloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chromium 

Chromium 

Chrysene 

cis-1,3-Dichloropropene 

Cobalt 

Conductivity 

Copper 

Copper 

Cyprinella leedsi 

Cyprinodonvariegatus 

Dalapon 

Daphnia magna 

delta-BHC 

Dibenz( a,h) anthracene 

Dibromochloromethane 

Dicamba 

Dichloroprop (Dichlorprop) 

Dieldrin 

Diethyl phthalate 

Dimethyl phthalate 

Di-n-butyl phthalate 

Di-n-octyl phthalate 

Dinoseb (2-sec-butyl-4,6-dinitrophenol, DNBP) 

EPA Lab Code: TN00004 

Methodffech 

EPA625 

EPA200.7 

EPA6010 

EPA200.7 

EPA624 

Category 

Extractable Organics 

Metals 

Metals 

Metals 

Volatile Organics 

EPA/600/4-90/ 027F SEC. 9 Whole Effluent Toxicity 

EPA/600/4-91/ 002 (1002.0) Whole Effluent Toxicity 

EPA 410.4 General Chemistry 

EPA 608 Pesticides-Herbicides-PCB's 

EPA325.2 

EPA624 

EPA624 

EPA624 

EPA200.7 

EPA6010 

EPA625 

EPA624 

EPA200.7 

EPA 120.l 

EPA200.7 

EPA60l0 

General Chemistry 

Volatile Organics 

Volatile Organics 

Volatile Organics 

Metals 

Metals 

Extractable Organics 

Volatile Organics 

Metals 

General Chemistry 

Metals 

Metals 

EPA/600/4-90/ 027F SEC. 9 Whole Effluent Toxicity 

EPA/600/4-90/ 027F SEC. 9 Whole Effluent Toxicity 

EPA615 Pesticides-Herbicides-PC B's 

EPA/600/4-90/ 027F SEC. 9 Whole Effluent Toxicity 

EPA 608 

EPA625 

EPA624 

EPA615 

EPA615 

EPA 608 

EPA625 

EPA 625 

EPA625 

EPA625 

EPA 615 

Pesticides-Herbicides-PCB's 

Extractable Organics 

Volatile Organics 

Pesticides-Herbicides-PCB's 

Pesticides-Herbicides-PCB's 

Pesticides-Herbicides-PCB's 

Extractable Organics 

Extractable Organics 

Extractable Organics 

Extractable Organics 

Pesticides-Herbicides-PCB's 

"STATE" indicates certification for the analyte by the method specified. "NELAP" further 

(615) 345-1119 

Certification 
Type Effective Date 

NE LAP 10/11/2002 

NELAP 10/11/2002 

NE LAP 1011112002 

NELAP 10/11/2002 

NELAP 10/1112002 

NELAP 5/31/2001 

NELAP 5/31/2001 

NE LAP 10111/2002 

NE LAP 10/11/2002 

NELAP 117/2003 

NE LAP 10/11/2002 

NE LAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NE LAP 10/11/2002 

NE LAP 10111/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 5/31/2001 

NE LAP 5/31/2001 

NELAP 10/11/2002 

NELAP 5/31/2001 

NELAP 10/11/2002 

NE LAP 10/11/2002 

NELAP 10/11/2002 

NE LAP 10/11/2002 

NELAP 10/1112002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/1112002 

NELAP 10/11/2002 

NE LAP 10/11/2002 

NELAP 10/1112002 

NON-TRANSFERABLE 07 /02/2003-E87 646 
• indicates certification compliant with the NELAC Standards . 

..... 
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TIIlS LISTING OF ACCREDITED ANALYTES SHOULD BE USED ONLY WHEN 
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State Laboratory ID: E87646 

E87646 
ELAB of Tennessee, LLC 
227 French Landing Drive 
Nashville, TN 37228 

Matrix: Non-Potable Water 

Analyte 

- Endosulfan I 

Endosulfan II .... 

-
..... 
... 

Endosulfan sulfate 

Endrin 

Endrin aldehyde 

Ethylbenzene 

Fluoranthene 

Fluorene 

- Fluoride 

.... 

-

-
-
-
-
-

gamma-BHC (Lindane, 
gamma-Hexachlorocyclohexane) 

Heptachlor 

Heptachlor epoxide 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno( I ,2,3-cd)pyrene 

Iron 

Isophorone 

Kjeldahl nitrogen - total 

Lead 

Lead 

Magnesium 

Manganese 

MCPA 

MCPP 

Menidia beryltina 

Mercury 

Mercury 

Mercury 

Methoxychlor 

Methyl bromide (Bromomethane) 

Methyl chloride (Chloromethane) 

Methylene chloride 

Mysidopsis bahia 

Naphthalene 

EPA Lab Code: TN00004 

Methodffech 

EPA608 

EPA608 

EPA608 

EPA 608 

EPA 608 

EPA624 

EPA 625 

EPA 625 

EPA 340.2 

EPA608 

EPA608 

EPA608 

EPA 625 

EPA625 

EPA 625 

EPA625 

EPA 625 

EPA200.7 

EPA625 

EPA 351.2 

EPA200.7 

EPA60l0 

EPA200.7 

EPA200.7 

EPA615 

EPA615 

Category 

Pesticides-Herbicides-PCB's 

Pesticides-Herbicides-PC B's 

Pesticides-Herbicides-PC B's 

Pesticides-Herbicides-PC B's 

Pesticides-Herbicides-PC B's 

Volatile Organics 

Extractable Organics 

Extractable Organics 

General Chemistry 

Pesticides-Herbicides-PCB's 

Pesticides-Herbicides-PCB's 

Pesticides-Herbicides-PC B's 

Extractable Organics 

Extractable Organics 

Extractable Organics 

Extractable Organics 

Extractable Organics 

Metals 

Extractable Organics 

General Chemistry 

Metals 

Metals 

Metals 

Metals 

Pesticides-Herbicides-PCB's 

Pesticides-Herbicides-PCB's 

EPA/600/4-90/ 027F SEC. 9 Whole Effluent Toxicity 

EPA 245.l Metals 

EPA 7470 

EPA 7471 

EPA 608.2 

EPA624 

EPA624 

EPA624 

Metals 

Metals 

Pesticides-Herbicides-PCB's 

Volatile Organics 

Volatile Organics 

Volatile Organics 

EPA/600/4-90/ 027F SEC. 9 Whole Effluent Toxicity 

EPA 625 Extractable Organics 

"STATE" indicates certification for the analyte by the method specified. "NELAP" further 
tiliw indicates certification compliant with the NELAC Standards. 

(615) 345-1119 

Certification 
Type Effective Date 

NELAP 10/11/2002 

NE LAP 10/ll/2002 

NE LAP IO/ll/2002 

NELAP 10/l l/2002 

NE LAP IO/ll/2002 

NELAP 10/ll/2002 

NE LAP 10/11/2002 

NE LAP JO/I l/2002 

NELAP 10/ll/2002 

NELAP IO/ll/2002 

NE LAP 10/ll/2002 

NELAP 10/ll/2002 

NELAP 10/ll/2002 

NELAP 10/ll/2002 

NELAP 10/11/2002 

NE LAP IO/ll/2002 

NELAP 10/11/2002 

NE LAP 10/1112002 

NE LAP 10/1112002 

NE LAP 10/11/2002 

NELAP 10/11/2002 

NE LAP 10/l l/2002 

NELAP 10/11/2002 

NE LAP 1011112002 

NE LAP 10/11/2002 

NE LAP 10/11/2002 

NELAP 5/31/2001 

NE LAP 10/11/2002 

NE LAP 10/11/2002 

NE LAP 10/11/2002 

NE LAP 10/11/2002 

NE LAP 10/11/2002 

NELAP 10/11/2002 

NE LAP 10/11/2002 

NELAP 513112001 

NELAP 10/11/2002 

NON-TRANSFERABLE 07/02/2003-E87646 
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State Laboratory ID: E87646 

E87646 
ELAB of Tennessee, LLC 
227 French Landing Drive 
Nashville, TN 37228 

Matrix: Non-Potable Water 

Analyte 

Nickel 

Nickel 

Nitro benzene 

n-Nitrosodimethylamine 

n-Nitrosodi-n-propylamine 

n-Nitrosodiphenylamine 

Oil &Grease 

Pentachlorophenol 

pH 

Phenanthrene 

Phenol 

Phosphorus, total 

Pimephales promelas 

Pimephales promelas 

Potassium 

Pyrene 

Residue-filterable (TDS) 

.,.. Residue-nonfilterable (TSS) 

-
-
•• 

Residue-total 

Selenium 

Selenium 

Silver 

Silvex (2,4,5-TP) 

Sodium 

Sulfate 

Sulfide 

Surfactants - MBAS 

Tetrachloroethylene (Perchloroethylene) 

lilw Thallium 

Tin 

Toluene 

8 Total cyanide 

-
-

Total hardness as CaC03 

Total nitrate-nitrite 

Total organic carbon 

Total Petroleum Hydrocarbons (TPH) 

EPA Lab Code: TN00004 

Methodffech Category 

EPA200.7 Metals 

EPA6010 Metals 

EPA625 Extractable Organics 

EPA625 Extractable Organics 

EPA625 Extractable Organics 

EPA 625 Extractable Organics 

EPA 1664 General Chemistry 

EPA625 Extractable Organics 

EPA 150.1 General Chemistry 

EPA 625 Extractable Organics 

EPA 625 Extractable Organics 

EPA365.2 General Chemistry 

EPA/600/4-90/ 027F SEC. 9 Whole Effluent Toxicity 

EPA/600/4-91/ 002 (1000.0) Whole Effluent Toxicity 

EPA200.7 Metals 

EPA625 Extractable Organics 

EPA 160.l General Chemistry 

EPA 160.2 General Chemistry 

EPA 160.3 General Chemistry 

EPA200.7 Metals 

EPA6010 Metals 

EPA200.7 Metals 

EPA615 Pesticides-Herbicides-PCB's 

EPA 200.7 Metals 

EPA375.4 General Chemistry 

EPA 376.1 General Chemistry 

EPA425.l General Chemistry 

EPA624 Volatile Organics 

EPA200.7 Metals 

EPA 200.7 Metals 

EPA624 Volatile Organics 

EPA 335.3 General Chemistry 

EPA200.7 Metals 

EPA 353.2 General Chemistry 

EPA415.I General Chemistry 

EPA 1664 General Chemistry 

"STATE" indicates certification for the analyte by the method specified. "NELAP" further 
indicates certification compliant with the NELAC Standards. 

(615) 345-1119 

Certification 
Type Effective Date 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/1112002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NE LAP 10/1112002 

NELAP 10/11/2002 

NELAP 5/31/2001 

NELAP 5/31/2001 

NELAP 10/11/2002 

NE LAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NE LAP 10/1112002 

NE LAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NE LAP 10/11/2002 

NE LAP 10/11/2002 

NE LAP 10/11/2002 

NE LAP 10/11/2002 

NE LAP 10/11/2002 

NE LAP 10/11/2002 

NELAP 10/11/2002 

NE LAP 10/11/2002 

NELAP 10/ll/2002 

NE LAP 117/2003 

NON-TRANSFERABLE 07 /02/2003-E87646 



""" 

-

-------

John O. ~. _M.O., M.B.A. 
. . secretary 
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Tms LISTING OF ACCREDITED ANALYTES SHOULD BE USED ONLY WHEN 
ASSOCIATED WITH AV ALID CERTIFICATE 

State Laboratory ID: E87646 

E87646 
ELAB of Tennessee, LLC 
227 French Landing Drive 
Nashville, TN 37228 

Matrix: Non-Potable Water 

Analyte 

Total phenolics 

Toxaphene (Chlorinated camphene) 

trans-1,2-Dichloroethylene 

trans-1,3-Dichloropropylene 

Trichloroethene (Trichloroethylene) 

Trichlorofluoromethane 

EPA Lab Code: TN00004 

Methodffech Category 

EPA420.2 General Chemistry 

EPA608 Pesticides-Herbicides-PCB's 

EPA624 Volatile Organics 

EPA624 Volatile Organics 

EPA624 Volatile Organics 

EPA624 Volatile Organics 

(615) 345-1119 

Certification 
Type Effective Date 

NELAP ln/2003 

NELAP 10/1112002 

NELAP 10/ll/2002 

NELAP 10/11/2002 

NE LAP 10/1112002 

NE LAP 10/11/2002 

""" Vanadium EPA200.7 Metals NELAP 10/11/2002 

-

-
.. ., 

----
-

Vinyl chloride 

Xylene (total) 

Zinc 

Zinc 

EPA624 

EPA624 

EPA200.7 

EPA 6010 

Volatile Organics 

Volatile Organics 

Metals 

Metals 

"STATE" indicates certification for the analyte by the method specified. "NELAP" further 
indicates certification compliant with the NELAC Standards. 

NE LAP 10/1112002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NON-TRANSFERABLE 07 /02/2003-E87646 
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TIDS LISTING OF ACCREDITED ANALYTES SHOULD BE USED ONLY WHEN 
ASSOCIATED WITH AV ALID CERTIFICATE 

State Laboratory ID: E87646 

E87646 
ELAB of Tennessee, LLC 
227 French Landing Drive 
Nashville, TN 37228 

EPA Lab Code: TN00004 

Matrix: Solid and Chemical Materials 

Analyte Method/Tech Category 

1,1,l-Trichloroethane EPA8260 Volatile Organics 

l, l,2,2-Tetrachloroethane EPA8260 Volatile Organics 

1, 1,2-Trichloroethane EPA8260 Volatile Organics 

I, 1-Dichloroethane EPA8260 Volatile Organics 

I, 1-Dichloroethylene EPA8260 Volatile Organics 

I, 1-Dichloropropene EPA 8260 Volatile Organics 

1,2,3-Trichlorobenzene EPA8260 Volatile Organics 

1,2,3-Trichloropropane EPA 8260 Volatile Organics 

1,2,4,5-Tetrachlorobenzene EPA 8270 Extractable Organics 

1,2,4-Trichlorobenzene EPA 8260 Volatile Organics 

1,2,4-Trichlorobenzene EPA 8270 Extractable Organics 

l,2,4-Trimethylbenzene EPA8260 Volatile Organics 

1,2-Dibromo-3-chloropropane (DBCP) EPA 8260 Volatile Organics 

1,2-Dtoromoethane (EDB, Ethylene dibromide) EPA 8260 Volatile Organics 

1,2-Dichlorobenzene EPA 8260 Volatile Organics 

l ,2-Dichloroethane EPA 8260 Volatile Organics 

1,2-Dichloropropane EPA 8260 Volatile Organics 

1,2-Diphenylhydrazine EPA 8270 Extractable Organics 

1,3,5-Trimethylbenzene EPA 8260 Volatile Organics 

1,3,5-Trinitrobenzene (1,3,5-TNB) EPA8270 Extractable Organics 

1,3-Dichlorobenzene EPA 8260 Volatile Organics 

1,3-Dichloropropane EPA 8260 Volatile Organics 

1,3-Dinitrobenzene(l,3-DNB) EPA 8270 Extractable Organics 

1,4-Dichlorobenzene EPA 8260 Volatile Organics 

1,4-Dioxane ( 1,4- Diethyleneoxide) EPA 8260 Volatile Organics 

1,4-Naphthoquinone EPA 8270 Extractable Organics 

1,4-Phenylenediamine EPA 8270 Extractable Organics 

1-Naphthylamine EPA 8270 Extractable Organics 

2,2-Dichloropropane EPA 8260 Volatile Organics 

2,3,4,6-Tetrachlorophenol EPA 8270 Extractable Organics 

2,4,5-Trichlorophenol EPA 8270 Extractable Organics 

2,4,6-Trichlorophenol EPA 8270 Extractable Organics 

2,4-DB EPA 8151 Pesticides-Herbicides-PCB's 

2,4-Dichlorophenol EPA8270 Extractable Organics 

2,4-Dimethylphenol EPA 8270 Extractable Organics 

2,4-Dinitrophenol EPA 8270 Extractable Organics 

"STATE" indicates certification for the analyte by the method specified. "NELAP" further 
indicates certification compliant with the NELAC Standards • 

(615) 345-1119 

Certification 
Type Effective Date 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/ll/2002 

NE LAP 10/11/2002 

NE LAP 10/11/2002 

NE LAP 10/1112002 

NE LAP 10/11/2002 

NELAP 11712003 

NE LAP 10/11/2002 

NE LAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/1112002 

NELAP 10/1112002 

NELAP 10/11/2002 

NE LAP 1/7/2003 

NELAP 10/11/2002 

NELAP 117/2003 

NELAP 10/11/2002 

NE LAP 10/11/2002 

NE LAP 1/7/2003 

NE LAP 10/11/2002 

NELAP 10/1112002 

NE LAP 10/1112002 

NELAP 117/2003 

NE LAP 10/11/2002 

NELAP 10/ll/2002 

NELAP 10/1112002 

NELAP 10/11/2002 

NE LAP 10/11/2002 

NE LAP 10/11/2002 

NE LAP 10/11/2002 

NE LAP 10/11/2002 

NELAP 10/1112002 

NON-TRANSFERABLE 07/02/2003-E87646 
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THIS LISTING OF ACCREDITED ANALYTES SHOULD BE USED ONLY WHEN 
ASSOCIATED WITH AV ALID CERTIFICATE 

State Laboratory ID: E87646 

E87646 
ELAB of Tennessee, LLC 
227 French Landing Drive 
Nashville, TN 37228 

EPA Lab Code: TN00004 

Matrix: Solid and Chemical Materials 

Analyte Metbodffecb Category 
2,4-Dinitrotoluene (2,4-DNT) EPA 8270 Extractable Organics 

2,6-Dichlorophenol EPA8270 Extractable Organics 

2,6-Dinitrotoluene (2,6-DNT) EPA 8270 Extractable Organics 

2-Acetylaminofluorene EPA8270 Extractable Organics 

2-Butanone (Methyl ethyl ketone, MEK) EPA8260 Volatile Organics 

2-Chloroethyl vinyl ether EPA 8260 Volatile Organics 

2-Chloronaphthalene EPA 8270 Extractable Organics 

2-Chlorophenol EPA 8270 Extractable Organics 

2-Chlorotoluene EPA 8260 Volatile Organics 

2-Hexanone EPA 8260 Volatile Organics 

2-Methyl-4,6-dinitrophenol EPA 8270 Extractable Organics 

2-Methylnaphthalene EPA 8270 Extractable Organics 

2-Naphthylamine EPA 8270 Extractable Organics 

2-Nitroaniline EPA 8270 Extractable Organics 

2-Nitrophenol EPA 8270 Extractable Organics 

2-Picoline (2-Methylpyridine) EPA 8270 Extractable Organics 

3,3 '-Dichlorobenzidine EPA 8270 Extractable Organics 

3,3'-Dimethylbenzidine EPA 8270 Extractable Organics 

3-Methylcholanthrene EPA 8270 Extractable Organics 

3-Nitroaniline EPA 8270 Extractable Organics 

4,4'-DDD EPA 8081 Pesticides-Herbicides-PCB's 

4,4'-DDE EPA 8081 Pesticides-Herbicides-PCB's 

4,4'-DDT EPA808J Pesticides-Herbicides-PC B's 

4-Aminobiphenyl EPA 8270 Extractable Organics 

4-Chloro-3-methylphenol EPA 8270 Extractable Organics 

4-Chloroaniline EPA 8270 Extractable Organics 

4-Chlorophenol EPA 8270 Extractable Organics 

4-Chlorotoluene EPA 8260 Volatile Organics 

4-Dimethyl aminoazobenzene EPA 8270 Extractable Organics 

4-Methyl-2-pentanone (MIBK) EPA 8260 Volatile Organics 

4-Methylphenol (p-Cresol) EPA 8270 Extractable Organics 

4-Nitroaniline EPA 8270 Extractable Organics 

4-Nitrophenol EPA 8270 Extractable Organics 

5-Nitro-o-toluidine EPA 8270 Extractable Organics 

7, 12-Dimethylbenz(a) anthracene EPA 8270 Extractable Organics 

a-a-Dimethylphenethylamine EPA 8270 Extractable Organics 

"STATE" indicates certification for the analyte by the method specified. "NELAP" further 
indicates certification compliant with the NELAC Standards . 

(615) 345-1119 

Certification 
Type Effective Date 

NELAP 10/11/2002 

NELAP lO/ll/2002 

NELAP lO/ll/2002 

NELAP lO/ll/2002 

NELAP lO/ll/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP JO/ll/2002 

NELAP 10/J 112002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP IO/I 1/2002 

NELAP lO/ll/2002 

NELAP 10/11/2002 

NELAP IO/I 112002 

NELAP JO/I I/2002 

NELAP JO/ll/2002 

NELAP 10/11/2002 

NELAP 10/ll/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/ll/2002 

NELAP 10/11/2002 

NELAP 117/2003 

NELAP 10/11/2002 

NELAP 10/ll/2002 

NELAP 10/11/2002 

NELAP 10/ll/2002 

NELAP JO/I l/2002 

NELAP 10/J l/2002 

NELAP 10/11/2002 

NELAP I0/11/2002 

NELAP 10/ll/2002 

NON-TRANSFERABLE 07/02/2003-E87646 
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THIS LISTING OF ACCREDITED ANALYTES SHOULD BE USED ONLY WHEN 
ASSOCIATED WITH AV ALID CERTIFICATE 

State Laboratory ID: E87646 

E87646 
ELAB of Tennessee, LLC 
227 French Landing Drive 
Nashville, TN 37228 

EPA Lab Code: TN00004 

Matrix: Solid and Chemical Materials 

Analyte Methodffech Category 

Acenaphthene EPA 8270 Extractable Organics 

Acenaphthylene EPA 8270 Extractable Organics 

Acetone EPA 8260 Volatile Organics 

Acetonitrile EPA8260 Volatile Organics 

Acetophenone EPA 8270 Extractable Organics 

Acrolein (Propenal) EPA8260 Volatile Organics 

Acrylonitrile EPA 8260 Volatile Organics 

Aldrin EPA8081 Pesticides-Herbicides-PC B's 

Ally! chloride (3-Chloropropene) EPA 8260 Volatile Organics 

alpha-BHC (alpha-Hexachlorocyclohexane) EPA808! Pesticides-Herbicides-PC B's 

alpha-Chlordane EPA 8081 Pesticides-Herbicides-PC B's 

Aluminwn EPA 6010 Metals 

Aniline EPA 8270 Extractable Organics 

Anthracene EPA 8270 Extractable Organics 

Antimony EPA6010 Metals 

Aramite EPA 8270 Extractable Organics 

Aroclor-1016 (PCB-1016) EPA 8082 Pesticides-Herbicides-PC B's 

Aroclor-1221 (PCB-1221) EPA 8082 Pesticides-Herbicides-PC B's 

Aroclor-1232 (PCB-1232) EPA 8082 Pesticides-Herbicides-PC B's 

Aroclor-1242 (PCB-1242) EPA8082 Pesticides-Herbicides-PC B's 

Aroclor-1248 (PCB-1248) EPA8082 Pesticides-Herbicides-PC B's 

Aroclor-1254 (PCB-1254) EPA 8082 Pesticides-Herbicides-PCB's 

Aroclor-1260 (PCB-1260) EPA8082 Pesticides-Herbicides-PCB's 

Arsenic EPA6010 Metals 

Bariwn EPA6010 Metals 

Benzene EPA 8260 Volatile Organics 

Benzi dine EPA 8270 Extractable Organics 

Benzo( a)anthracene EPA 8270 Extractable Organics 

Benzo( a)pyrene EPA 8270 Extractable Organics 

Benzo(b )fluoranthene EPA 8270 Extractable Organics 

Benzo(g,h,i)perylene EPA 8270 Extractable Organics 

Benzo(k)fluoranthene EPA 8270 Extractable Organics 

Benzoic acid EPA 8270 Extractable Organics 

Benzyl alcohol EPA 8270 Extractable Organics 

Beryllium EPA6010 Metals 

beta-BHC (beta-Hexachlorocyclohexane) EPA 8081 Pesticides-Herbicides-PCB's 

"STATE" indicates certification for the analyte by the method specified. "NELAP" further 

(615) 345-1119 

Certification 
Type Effective Date 

NE LAP IO/ll/2002 

NELAP 10/11/2002 

NELAP 10/ll/2002 

NE LAP JO/ll/2002 

NELAP 10/11/2002 

NELAP 10/1112002 

NE LAP 10/11/2002 

NELAP 10111/2002 

NE LAP 10/11/2002 

NELAP 10/11/2002 

NE LAP JO/I 1/2002 

NELAP 10/11/2002 

NE LAP 10/11/2002 

NELAP 10/1112002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NE LAP 10/1112002 

NE LAP 10/1112002 

NE LAP 10/1112002 

NE LAP 10/11/2002 

NE LAP 10/11/2002 

NE LAP 10/11/2002 

NELAP 10/11/2002 

NE LAP 10/1112002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 117/2003 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NE LAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NE LAP 10/1112002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NON-TRANSFERABLE 07/02/2003-E87646 
• indicates certification compliant with the NELAC Standards. 
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Tms LISTING OF ACCREDITED ANAL YTES SHOULD BE USED ONLY WHEN 
ASSOCIATED WITH AV ALID CERTIFICATE 

State Laboratory ID: E87646 

E87646 
ELAB of Tennessee, LLC 
227 French Landing Drive 
Nashville, TN 37228 

EPA Lab Code: TN00004 

Matrix: Solid and Chemical Materials 

Analyte Metbodlfech Category 

bis(2.Chloroethoxy )methane EPA 8270 Extractable Organics 

bis(2.chloroethyl) ether EPA8270 Extractable Organics 

bis(2.Chloroisopropyl) ether EPA 8270 Extractable Organics 

bis(2-Ethylhexyl) phthalate (DEHP) EPA 8270 Extractable Organics 

Bromobenzene EPA 8260 Volatile Organics 

Bromochloromethane EPA 8260 Volatile Organics 

Bromodichloromethane EPA 8260 Volatile Organics 

Bromoform EPA8260 Volatile Organics 

Butyl benzyl phthalate EPA 8270 Extractable Organics 

Cadmium EPA6010 Metals 

Calcium EPA 6010 Metals 

Carbazole EPA 8270 Extractable Organics 

Carbon disulfide EPA8260 Volatile Organics 

Carbon tetrachloride EPA 8260 Volatile Organics 

Chlordane (tech.) EPA8081 Pesticides-Herbicides-PC B's 

Chlorobenzene EPA 8260 Volatile Organics 

Chlorobenzilate EPA 8270 Pesticides-Herbicides-PCB's 

Chloroethane EPA8260 Volatile Organics 

Chloroform EPA8260 Volatile Organics 

Chloroprene EPA8260 Volatile Organics 

Chromium EPA60IO Metals 

Chromium VI EPA 7196 Metals.General Chemistry 

Chrysene EPA 8270 Extractable Organics 

cis-1,2-Dichloroethylene EPA 8260 Volatile Organics 

cis-1,3-Dichloropropene EPA8260 Volatile Organics 

Cobalt EPA 6010 Metals 

Copper EPA60IO Metals 

Corrosivity (pH) EPA 9040 General Chemistry 

Dalapon EPA8151 Pesticides-Herbicides-PCB's 

delta-BHC EPA 8081 Pesticides-Herbicides-PCB's 

Diallate EPA8270 Pesticides-Herbicides-PCB's 

Dibenz(a,h) anthracene EPA8270 Extractable Organics 

Dibromochloromethane EPA 8260 Volatile Organics 

Dibromomethane EPA 8260 Volatile Organics 

Dichlorodifluoromethane EPA8260 Volatile Organics 

Dichloroprop (Dichlorprop) EPA8151 Pesticides-Herbicides-PCB's 

"STATE" indicates certification for the analyte by the method specified. "NELAP" further 

(615) 345-1119 

Certification 
Type Effective Date 

NE LAP 10/1112002 

NELAP 10/11/2002 

NEI.AP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NEI.AP 10/11/2002 

NE LAP 10/11/2002 

NEI.AP 10/l 1/2002 

NEI.AP 10/11/2002 

NE LAP 10/I 112002 

NE LAP 10/11/2002 

NELAP 10/11/2002 

NE LAP 10/11/2002 

NE LAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NE LAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/1112002 

NE LAP IO/I 112002 

NELAP 10/11/2002 

NELAP 10/1112002 

NE LAP IO/ll/2002 

NELAP 10/l 1/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/1112002 

NELAP IO/ll/2002 

NE LAP 10/11/2002 

NELAP 10/11/2002 

NE LAP 10/11/2002 

NE LAP 10/11/2002 

NELAP 10/I 1/2002 

NE LAP 10/11/2002 

NELAP 10/11/2002 

NON-TRANSFERABLE 07/02/2003-E87646 
tlMI indicates certification compliant with the NELAC Standards. 
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TIDS LISTING OF ACCREDITED ANALYTES SHOULD BE USED ONLY WHEN 
ASSOCIATED WITH AV ALID CERTIFICATE 

State Laboratory ID: E87646 

E87646 

EPA Lab Code: TN00004 

ELAB of Tennessee, LLC 
227 French Landing Drive 
Nashville, TN 37228 

Matrix: 

Analyte 

Solid and Chemical Materials 

Methodffech 

Dieldrin 

Diesel range organics (ORO) 

Diethyl phthalate 

Dimethoate 

Dimethyl phthalate 

EPA 8081 

EPA8015 

EPA8270 

EPA 8270 

EPA 8270 

Di-n-butyl phthalate EPA 8270 

Di-n-octyl phthalate EPA 8270 

Dinoseb (2-sec-butyl-4 ,6-dinitrophenol, DNBP) EPA 8151 

Dinoseb (2-sec-butyl-4,6-dinitropheno~ DNBP) EPA 8270 

Endosulfan I EPA 8081 

Endosulfan Il 

Endrin 

Endrin aldehyde 

Endrin ketone 

Ethyl methacrylate 

Ethyl methanesulfonate 

Ethylbenzene 

Famphur 

Fluoranthene 

Fluorene 

gamma-BHC (Lindane, 
gamma-Hexachlorocyclohexane) 

gamma-Chlordane 

Gasoline range organics (GRO) 

Heptachlor 

Heptachlor epoxide 

Hexachlorobcnzene 

Hexachlorobutadiene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hcxachloroethane 

Hexachlorophene 

Hexachloropropene 

lgnitability 

EPA 8081 

EPA 8081 

EPA8081 

EPA 8081 

EPA 8260 

EPA 8270 

EPA 8260 

EPA 8270 

EPA 8270 

EPA8270 

EPA 8081 

EPA8081 

EPA 8015 

EPA8081 

EPA8081 

EPA 8270 

EPA 8260 

EPA 8270 

EPA 8270 

EPA 8270 

EPA 8270 

EPA 8270 

EPA 1010 

Category 

Pesticides-Herbicides-PC B's 

Extractable Organics 

Extractable Organics 

Pesticides-Herbicides-PC B's 

Extractable Organics 

Extractable Organics 

Extractable Organics 

Pesticides-Herbicides-PCB's 

Extractable Organics 

Pesticides-Herbicides-PCB's 

Pesticides-Herbicides-PC B's 

Pesticides-Herbicides-PCB's 

Pesticides-Herbicides-PC B's 

Pesticides-Herbicides-PC B's 

Vo la tile Organics 

Extractable Organics 

Volatile Organics 

Pesticides-Herbicides-PC B's 

Extractable Organics 

Extractable Organics 

Pesticides-Herbicides-PCB's 

Pesticides-Herbicides-PCB's 

Extractable Organics 

Pesticides-Herbicides-PC B's 

Pesticides-Herbicides-PCB's 

Extractable 
Organics,Pesticides-Herbicides-PCB' 

Volatile Organics 

Extractable Organics 

Extractable 
Organics,Pesticides-Herbicides-PCB' 

Extractable Organics 

Extractable Organics 

Extractable Organics 

General Chemistry 

Jndeno(l ,2,3-cd)pyrene EPA 8270 Extractable Organics 

(615) 345-1119 

Certification 
Type 

NELAP 

NELAP 

NELAP 

NELAP 

NELAP 

NE LAP 

NELAP 

NELAP 

NELAP 

NE LAP 

NELAP 

NE LAP 

NELAP 

NE LAP 

NE LAP 

NELAP 

NE LAP 

NELAP 

NE LAP 

NE LAP 

NELAP 

NE LAP 

NELAP 

NELAP 

NE LAP 

NELAP 

NELAP 

NELAP 

NELAP 

NELAP 

NELAP 

NE LAP 

NE LAP 

NE LAP 

Effective Date 

10/1112002 

11712003 

10/ll/2002 

1/7/2003 

10/11/2002 

10/1112002 

10/11/2002 

10/1112002 

10/11/2002 

10/1112002 

10/1112002 

10/1112002 

10/11/2002 

1/7/2003 

10/1112002 

10/11/2002 

10/11/2002 

117/2003 

10/11/2002 

10/11/2002 

10/11/2002 

10/11/2002 

117/2003 

10/11/2002 

10/11/2002 

10/11/2002 

10/11/2002 

10/11/2002 

10/11/2002 

10/11/2002 

10/11/2002 

10/11/2002 

10/11/2002 

10/11/2002 

"STATE" indicates certification for the analyte by the method specified. "NELAP" further 
indicates certification compliant with the NELAC Standards. 

NON-TRANSFERABLE 07/02/2003-E87646 
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Tms LISTING OF ACCREDITED ANALYTES SHOULD BE USED ONLY WHEN 
ASSOCIATED WITH AV ALID CERTIFICATE 

State Laboratory ID: E87646 

E87646 
ELAB of Tennessee, LLC 
227 French Landing Drive 
Nashville, TN 37228 

EPA Lab Code: TN00004 

Matrix: Solid and Chemical Materials 

Analyte Methodffech Category 
lodomethane(Methyl iodide) EPA8260 Volatile Organics 

Iron EPA 6010 Metals 

Isobutyl alcohol (2-Methyl-1-propanol) EPA 8260 Volatile Organics 

Isodrin EPA 8270 Pesticides-Herbicides-PCB 's 

Isophorone EPA 8270 Extractable Organics 

Isopropylbenzene EPA 8260 Volatile Organics 

lsosafrole EPA 8270 Extractable Organics 

Kepone EPA8270 Pesticides-Herbicides-PCB's 

Lead EPA6010 Metals 

Magnesium EPA6010 Metals 

Manganese EPA 6010 Metals 

MCPA EPA 8151 Pesticides-Herbicides-PC B's 

MCPP EPA 8151 Pesticides-Herbicides-PCB's 

Mercury EPA 7470 Metals 

Mercury EPA 7471 Metals 

Methacrylonitrile EPA 8260 Volatile Organics 

Methapyrilene EPA 8270 Extractable Organics 

Methoxychlor EPA 8081 Pesticides-Herbicides-PCB's 

Methyl bromide (Bromomethane) EPA8260 Volable Organics 

Methyl chloride (Chloromethane) EPA 8260 Volatile Organics 

Methyl methacrylate EPA 8260 Volatile Organics 

Methyl methanesulfonate EPA 8270 Extractable Organics 

Methyl parathion (Parathion, methyl) EPA 8270 Pesticides-Herbicides-PC B's 

Methyl tert-butyl ether (MTBE) EPA 8260 Vo la tile Organics 

Methylene chloride EPA 8260 Volatile Organics 

Molybdenum EPA 6010 Metals 

Naphthalene EPA 8260 Volatile Organics 

Naphthalene EPA 8270 Extractable Organics 

n-Butylbenzene EPA 8260 Volatile Organics 

Nickel EPA6010 Metals 

Nitrobenzene EPA 8270 Extractable Organics 

Nitroquinoline-1-oxide EPA 8270 Extractable Organics 

n-Nitrosodiethylamine EPA 8270 Extractable Organics 

n-Nitrosodimethylamine EPA 8270 Extractable Organics 

n-N itroso-di-n-butylamine EPA 8270 Extractable Organics 

n-Nitrosodiphenylamine EPA8270 Extractable Organics 

"ST A TE" indicates certification for the analyte by the method specified. "NE LAP" further 

(615) 345-1119 

Certification 
Type Effective Date 

NE LAP 10/ll/2002 

NE LAP 10/1112002 

NE LAP 10'/l 1/2002 

NE LAP 10/ll/2002 

NELAP 10/ll/2002 

NELAP 10/11/2002 

NE LAP 10/1112002 

NELAP 10/1112002 

NELAP 10/1112002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/1112002 

NE LAP 10/11/2002 

NELAP I0/1112002 

NELAP 10/11/2002 

NELAP 1/7/2003 

NE LAP IO/ll/2002 

NE LAP 10/1112002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NE LAP 10/1112002 

NELAP 10/ll/2002 

NE LAP 117/2003 

NE LAP I0/11/2002 

NELAP I0/11/2002 

NE LAP 10/11/2002 

NELAP 10/ll/2002 

NE LAP I0/11/2002 

NELAP 10/1112002 

NE LAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/1112002 

NELAP 10/1112002 

NELAP 10/11/2002 

NE LAP 10/11/2002 

NELAP 10/11/2002 

NON-TRANSFERABLE 07/02/2003-E87646 
• indicates certification compliant with the NELAC Standards. 
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THIS LISTING OF ACCREDITED ANALYTES SHOULD BE USED ONLY WHEN 
ASSOCIATED WITH AV ALID CERTIFICATE 

State Laboratory ID: E87646 

E87646 
ELAB of Tennessee, LLC 
227 French Landing Drive 
Nashville, TN 37228 

EPA Lab Code: TN00004 

Matrix: Solid and Chemical Materials 

Analyte Methodfl'ech Category 

n-Nitrosomethylethylamine EPA 8270 Extractable Organics 

n-Nitrosomorpholine EPA8270 Extractable Organics 

n-Nitrosopiperidine EPA8270 Extractable Organics 

n-Nitrosopyrrolidine EPA8270 Extractable Organics 

n-Propylbenzene EPA8260 Volatile Organics 

o,o,o-Triethyl phosphorothioate EPA 8270 Pesticides-Herbicides-PCB's 

o-Toluidine EPA 8270 Extractable Organics 

Paint Filter Liquids Test EPA 9095 General Chemistry 

Parathion, ethy 1 EPA 8270 Pesticides-Herbicides-PCB's 

Pentachlorobenzene EPA 8270 Extractable Organics 

Pentachloroethane EPA 8260 Volatile Organics 

Pentachloronitrobenzene EPA 8270 Pesticides-Herbicides-PCB's 

Pentachloropheno 1 EPA 8270 Extractable Organics 

Phenacetin EPA 8270 Extractable Organics 

Phenanthrene EPA 8270 Extractable Organics 

Phenol EPA 8270 Extractable Organics 

Phorate EPA 8270 Pesticides-Herbicides-PC B's 

p-lsopropyltoluene EPA8260 Volatile Organics 

Potassium EPA6010 Metals 

Pronamide (Kerb) EPA 8270 Extractable Organics 

Propionitrile (Ethyl cyanide) EPA 8260 Volatile Organics 

Pyrene EPA 8270 Extractable Organics 

Pyridine EPA8270 Extractable Organics 

Reactive sulfide EPA 7.3.4.2 General Chemistry 

Safrole EPA8270 Extractable Organics 

sec-Butylbenzene EPA 8260 Volatile Organics 

Selenium EPA6010 Metals 

Silver EPA 6010 Metals 

Sodium EPA6010 Metals 

Styrene EPA 8260 Volatile Organics 

Sulfate EPA 9038 General Chemistry 

Sulfotepp EPA 8270 Pesticides-Herbicides-PCB's 

Synthetic Precipitation Leaching Procedure EPA 1312 General Chemistry 

tert-Butylbenzene EPA 8260 Volatile Organics 

Tetrachloroethylene (Perchloroethylene) EPA 8260 Volatile Organics 

Thallium EPA6010 Metals 

"STATE" indicates certification for the analyte by the method specified. "NELAP" further 
indicates certification compliant with the NELAC Standards. 

(615) 345-1119 

Certification 
Type Effective Date 

NELAP 10/1112002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NE LAP 10/ll/2002 

NELAP 10/1112002 

NELAP 117/2003 

NELAP 10/ll/2002 

NELAP 10/11/2002 

NELAP 117/2003 

NELAP 10/11/2002 

NE LAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/1112002 

NELAP 10/1112002 

NELAP 117/2003 

NELAP 10/1112002 

NELAP 10/11/2002 

NELAP 10/1112002 

NE LAP 10/11/2002 

NE LAP 10/11/2002 

NELAP 10/11/2002 

NE LAP 10/11/2002 

NELAP 10/1112002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NE LAP 10/11/2002 

NE LAP 10/1112002 

NELAP 10/11/2002 

NE LAP 10/11/2002 

NE LAP 11712003 

NELAP 10/ll/2002 

NELAP 10/11/2002 

NE LAP 10/1112002 

NELAP 10/11/2002 

NON-TRANSFERABLE 07/02/2003-E87646 
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Tms LISTING OF ACCREDITED ANALYTES SHOULD BE USED ONLY WHEN 
ASSOCIATED WITH AV ALID CERTIFICATE 

State Laboratory ID: E87646 

E87646 
ELAB of Tennessee, LLC 
227 French Landing Drive 
Nashville, TN 37228 

Matrix: Solid and Chemical Materials 

EPA Lab Code: TN00004 

Analyte Methodffech Category 
Thionazin (Zinophos) 

Tin 

Toluene 

Total cyanide 

Total Petroleum Hydrocarbons (TPH) 

Toxaphene (Chlorinated camphene) 

Toxicity Characteristic Leaching Procedure 

trans-1,2-Dichloroethylene 

trans-1,3-Dichloropropylene 

Trichloroethene (Trichloroethylene) 

Trichlorofluoromethane 

Vanadium 

Vinyl acetate 

Vinyl chloride 

Xylene (total) 

Zinc 

EPA 8270 

EPA6010 

EPA8260 

EPA9012 

FL-PRO 

EPA8081 

EPA 1311 

EPA 8260 

EPA8260 

EPA8260 

EPA8260 

EPA6010 

EPA 8260 

EPA 8260 

EPA8260 

EPA 6010 

Pesticides-Herbicides-PCB's 

Metals 

Volatile Organics 

General Chemistry 

Extractable Organics 

Pesticides-Herbicides-PCB's 

General Chemistry 

Volatile Organics 

Volatile Organics 

Volatile Organics 

Volatile Organics 

Metals 

Volatile Organics 

Volatile Organics 

Volatile Organics 

Metals 

"STATE" indicates certification for the analyte by the method specified. "NELAP" further 
indicates certification compliant with the NELAC Standards. 

(615) 345-1119 

Certification 
Type Effective Date 

NE LAP 117/2003 

NELAP 10/11/2002 

NE LAP 10/11/2002 

NE LAP 10111/2002 

NE LAP 117/2003 

NE LAP 10/1112002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NE LAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10111/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NELAP 10/11/2002 

NE LAP 10111/2002 

NON-TRANSFERABLE 07/02/2003-E87646 
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SOP for Soil Vapor Sampling February 5, 2004 

1.0 PURPOSE 

The objective of the soil vapor investigation is to collect soil vapor samples in order to assess 
the potential for migration of hydrocarbons into indoor air from the soil. The soil vapor data will 
be used to evaluate the concentration and spatial distribution of volatile organic compounds 
(VOes) in the vadose zone and to assess the potential for exposure to voes via indoor air. 
This document presents a Standard Operating Procedure (SOP) for soil vapor grab sampling 
using the Geoprobe® Post-Run Tubing (PRT) System with 6-Liter Summa® canisters and 
NIOSH tubes. In general, the following samples will be obtained: 

• Soil vapor samples for chemical analysis, 

• Soil samples for chemical analysis, 

• Soil samples for geotechnical parameters analysis, and 

• Ambient air sample for background conditions. 

Soil vapor samples can be obtained using Summa® canisters and NIOSH tubes depending on 
the types of analyses and the detection limits required. The Summa® canisters are used to 
collect soil vapor samples for voes, naphthalene, and total petroleum hydrocarbons 
(calculated) - gasoline range (TPHg) using EPA Method T0-15, and TPHg (calibrated) using· 
EPA Method T0-3. For naphthalene, a humidified tube must be used. NIOSH tubes are used 
to obtain TPH - diesel range (TPHd) using NIOSH Method 1550. For the Summa® canisters, 
there are several reporting limits depending on the cleaning and certification procedures used 
for the canisters. The following generalized detection limits apply to the canisters: 

• SIM certified - low reporting limits, 

• Low Level certified - intermediate reporting limits, and 

• Standard Level (not certified) - high reporting limits. 

This SOP is for the use of humidified Summa® canisters using T0-15 Standard Level reporting 
limits for voes, naphthalene, and TPHg (calculated), T0-3 reporting limits for TPHg 
(calibrated), and NIOSH tubes for TPHd using NIOSH Method 1550. 

Soil vapor sampling is needed to obtain voe source term concentrations for modeling potential 
vapor intrusion into buildings and subsequent health risk assessment for building occupants. A 
soil vapor sampling approach is described in the remainder of this document. The approach 
involves the following: 

2.0 

• first purging the sampling line using a vacuum or pump system, 
• a volume of soil gas is then collected in a container for later laboratory analysis for site

specific constituents (Table 1 ), 
• voe soil vapor concentration results are reported in micrograms per cubic meter 

(ug/m3
), and 

• sampling results can then be used to estimate potential voe concentrations that might 
occur in indoor air due to subsurface vapor intrusion. 

SCOPE 

The methods described are applicable when collecting soil vapor samples in 6-Liter Summa® 

Page 3 of9 
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'SOP for Soil Vapor Sampling February 5; 2004 

canisters and NIOSH tubes using the Geoprobe® Post-Run Tubing (PRT} System. This SOP 
describes specific equipment to be utilized. In some cases, equivalent equipment may be 
successfully substituted . 

3.0 GLOSSARY 

Key definitions are explained in Section 4. 

4.0 RESPONSIBILITIES 

Project Technical Manager (Atul Salhotra)- Responsible for the selection of specific sampling 
locations, sampling depths, and analytical parameters. 

Field Operations Leader (Dave Rizzuto) - Responsible for coordinating sampling activities 
including: site access; subcontractor availability, underground utility clearance, sampling 
supplies, laboratory issues, field equipment, and health and safety plans. This individual will 
also be responsible for the oversight of the soil vapor sampling activities, collection of soil vapor 
samples for laboratory analysis, collection of field soil vapor measurements (if applicable), on
site health and safety, shipment of soil vapor samples to the laboratory, and documentation of 
all field activities. 

Field Geologist (Greg Dill) - Responsible for completing the sampling per the project 
requirements. This person will work with the Geoprobe operator in sample collections. This 
person is also responsible for the completion of all field forms and collection of field data per this 
SOP. 

Geoprobe Operator (Robert Currence) - Responsible for operation of the Geoprobe drill rig and 
all requirements of such to complete the project sampling per this SOP. Will assist the field 
geologist as needed with sampling. 

5.0 PROCEDURES 

5.1 Overview 

Soil vapor samples are collected in 6-Liter Summa® canisters and NIOSH tubes utilizing 
Geoprobe® direct-push boring methodologies and the PRT system. The target soil vapor 
sampling depth is determined prior to sampling at each location. Optional field measurements 
for biogenic gases, such as oxygen, carbon dioxide, and methane, may be collected from each 
sampling location using a handheld landfill gas meter. 

5.2 Direct-Push Geoprobe® Boring and Post-Run Tubing (PRT) Soil Vapor Sampling 

This section describes the field methodology that will be utilized to collect the soil vapor 
samples. Because of site-specific conditions or obstacles, the sampling plan may be modified 
as needed, based on the professional judgment of the Field Operations Leader and Project 
Technical Manager. To sample at multiple depths will require multiple adjacent borings due to 
the emplacement of the expendable points . 

The equipment will be positioned at the sampling location and the drive rod and expendable 
point will be advanced into the subsurface. Once the target sampling depth has been achieved, 

Page 4of9 
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the rod is pulled up about 4 to 6 inches to allow the expendable point to be released and void 
space is created. It may be necessary to use a point popper to disengage the expendable 
point. Then the sampling tube with adapter is pushed down the inside of the drive rod and is 
engaged into the point holder by turning counter-clockwise. Once the tubing is engaged, the 
soil vapor sample can be collected using the PRT system. Detailed information for the PRT 
system is provided in Attachment B. Disposable Teflon® tubing (0.125-inch inside diameter) will 
be used for the collection of the soil vapor samples. Prior to collecting the sample, the sampling 
system will be purged of seven volumes of vapor. All calculations of purge volumes will be 
documented in the field book. The sample train purge volume (one volume) will be calculated 
by the summation of the following volumes (refer to Attachment C for volume calculations): 

1. The volume of Teflon® tubing utilized to extend from the target sampling depth to the 
surface, 

2. The approximate volume of the void space created when the expendable point is 
withdrawn, 

3. Plus an additional 20 milliliters (ml). 

Purging of the sampling system will be performed using a 60 cubic centimeters (cc) (1 cc is 
equivalent to 1 ml) disposable syringe. A new syringe and new Teflon® tubing will be used for 
each sample collected. 

SUMMA@ canisters and NIOSH tubes will be used to collect the samples for laboratory analysis . 
Sections 2.3.1 and 2.3.2 in Attachment A (Guide to Air Sampling and Analysis, Air Toxics Ltd.) 
provide a detailed description of the procedures to be used for Summa® canister grab sampling. 

To confirm that ambient air short-circuiting is not occurring during soil vapor sampling, a leak 
test should be performed. The leak test includes using 2-propanol as a tracer compound. 
Household paper towels will be wetted with 2-propanol immediately prior to purging and 
sampling. The wetted paper towels are placed directly over the top of a bentonite plug located 
at ground surface where the Geoprobe® rod string enters the ground. A second wetted paper 
towel is placed around the Teflon® tubing where the tubing exits the rod string. When this short
circuiting test is conducted, 2-propanol will be added to the list of analytes to be analyzed by the 
laboratory. The procedures will be documented in the field logbook. 

Visual inspection of individual PRT system components, including 0-rings, will be performed 
before and after collection of each soil vapor sample. Documentation of inspection is included 
in the field logbook. Qualitative testing of the equipment will be performed at the end of each 
day after the last sample is collected. The test is conducted by applying a vacuum to the sealed 
assembled system as described in Attachment D. 

Vapor Sample Collection using SUMMA@ Canisters 

The SUMMA@ canisters sampling will be used to determine the concentrations of BTEX, MTBE, 
naphthalene, TPHg (calculated), TPHg (calibrated), and 2-propanol (leak testing). The following 
steps should be followed for vapor sampling using the SUMMA@ canisters: 

• Prior to sampling, the system will be purged of seven volumes of ambient air using a 
GilAir Constant flow pump, 
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• . Upon completion of purging the seventh purge volume, the in-line valve to the GilAir 
Constant flow pump will be closed, 

• Insert the Teflon® tubing into a 5-micron particulate filter attached to a 6 -Liter Summa® 
canister inlet, 

• Then, to collect each sample, the field crew will perform the following steps: 

o First, open the valve on the SUMMA@ canister, with the pressure gauge attached 
and record the canister pressure (should be approximately minus (-) 29 inches 
mercury), 

o The grab sampling period should continue for approximately 3 minutes, 

o Close the sample valve, and record the final canister pressure, 

o If the final pressure is near ambient then remove the SUMMA@ canister from 
pressure gauge and sample tubing, 

o If the final pressure has not reached ambient, then reopen the canister and 
continue to collect soil gas. This procedure may need to be repeated until an 
approximate grab sampling period can be determined for the site specific field 
conditions, which would be used for subsequent sampling locations, 

o Once sampling is completed and the canister has been removed, install Y4 inch 
brass screw-on cap to SUMMA@ canister, 

o Label the canister with the site name, sampling location, date, time, analytical 
parameter, and sampler identification, and 

o Transport the vapor sample canisters to Air Toxics, Ltd laboratory located in 
Folsom, California (phone # 1-800-985-5955) via Federal Express using proper 
chain-of-custody documentation. 

Vapor Sample Collection using NIOSH Tubes 

NIOSH tube sampling is needed to determine the concentration of TPH (diesel range) in the 
vapor samples. The NIOSH tube contains an activated charcoal media. The following steps 
should be followed for obtaining vapor samples using NIOSH Tubes: 

• The NIOSH tubes should be received from the laboratory in a cooler with an inside 
temperature of 2 to 6 degrees Celsius using "Blue Ice" or equivalent, 

• A Gil Air personal sampling pump is needed to obtain the vapor samples. The pump 
should be calibrated prior to use, 

• The sampling tubing is connected to the NIOSH tube, 

• The sample is collected by connecting the opposite end of the NIOSH tube to a personal 
sampling pump and drawing the soil gas through the tube as described in the sampling 
method for Naphthas 1550 (Attachment E). Documentation of flow rate and sampling 
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time should be entered in the field notebook.as it will be needed to calculate the sample 
concentration, 

• The pump is then turned off and the NIOSH tube is disconnected from the pump and 
tubing, the ends of the tube are capped, and the tube is stored for shipping to the 
laboratory in a cooler with an inside temperature of 2 to 6 degrees Celsius, and 

• The tube should be labeled and transported to the Air Toxics, Ltd laboratory in Folsom, 
CA as described above for the SUMMA@ canister sampling. 

Field Documentation 

At a minimum, the following information will be recorded in the field logbook for each soil vapor 
sample collected: 

• Ambient air temperature, 

• Sample ID - Sample ID SV-01(10.5) would designate a sample collected at a depth of 
10.5 feet at location SV-01. The depth will be rounded to the nearest 0.5 foot, 

• Sample depth (with calculations if boring is performed at an angle), 

• Sample location with schematic showing at least two measurements to fixed site 
features, 

• Sample date (e.g. 09/21/02), 

• Sample time in 24-hour format (e.g. 1350 for 1 :50 in the afternoon), 

• Length of sampling time, 

• Beginning and ending canister pressure, and 

• For NIOSH tube sampling, the flow rate and length of sampling time. 

5.3 Ambient Air Sample 

One background air sample should be collected. The location will be selected in the field based 
on observed and forecasted wind directions. The location will be in the vicinity of the property 
line in an upwind position. This sample should be collected in a 6-Liter Summa® canister and 
NIOSH tube, and analyzed for the same parameters as described in Section 6.0 . 
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5.4 Soil Chemistry and Geotechnical Parameters 

Subsurface soil samples should be collected at the same depths in an adjacent boring to those 
used to obtain soil vapor samples. These samples should be split, and half analyzed for 
chemical parameters and the other half analyzed for geotechnical parameters needed to 
develop site-specific target levels. 

We suggest that the following soil chemistry parameters be determined; BTEX, MTBE, 
naphthalene, TPH-GRO (gasoline range), and TPH-DRO (diesel range) . 

We suggest that the following four soil geotechnical parameters be determined; Dry Bulk 
Density, Porosity, Volumetric Water/Moisture Content, and Fractional Organic Carbon. 

5.6 Optional Biogenic Gas Field Measurement 

Following completion of the collection of the sample for laboratory analysis, field measurements 
may be obtained by field personnel using a field-calibrated GEM-500™ multi-function analyzer, 
or equivalent. Measurements (e.g., oxygen, carbon dioxide, and methane) will be recorded in 
the log book. The instrument will be connected directly to the Teflon® tubing and soil vapors 
will be extracted by the instrument's vacuum pump. It is assumed that soil vapor flow to the 
instrument will be sufficient to allow for the collection of the field measurements. If the soil 
vapor flow is not sufficient for direct measurement from the Teflon® tubing, a 60-cc syringe will 
be utilized to extract soil vapor for collection into a Tedlar® bag. Once sufficient soil vapor 
volume has been collected and stored in the Tedlar® bag, the instrument will be connected to 
the Teflon® tubing attached to the Tedlar® bag and the readings will be obtained and recorded. 

6.0 LABORATORY ANALYSIS of SOIL VAPOR SAMPLES 

The laboratory selected for this project to analyze the vapor samples is Air Toxics, Ltd 
laboratory located in Folsom, California. The SUMMA@ canisters and NIOSH tubes will be 
prepared for sampling at Air Toxics, Ltd laboratory (certified laboratory). Prior to sampling, each 
canister will be cleaned and blanked. Following cleaning and blanking, the canisters will be 
evacuated, leak-checked, their vacuum measured, and prepared for field deployment. 

The soil vapor and background air samples will be analyzed for selected volatile organic 
compounds as specified below following guidance outlined in EPA Methods Modified T0-15 and 
T0-3, and NIOSH Method 1550. 

• BTEX and MTBE - Modified T0-15 (Std. Level), 

• Naphthalene - Modified T0-15+Naphthalene (Std. Level), 

• TPH (calculated)- Modified T0-15+TPHg (Std. Level), 

• TPH gasoline range (C5-C10 or C2-C12)- Modified T0-3 (Std. Level), 

• TPH-D (diesel range) - NIOSH 1550, and 
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• 2-propanol (leak test) - Modified T0-15 (low level) . 

The project analyte list is provided in Table 1. 

7.0 REFERENCES 

Air Toxics LTD. Guide to Air Sampling and Analysis. Fourth Edition. 

9.0 ATTACHMENTS 

Table 1 - Target Analyte List 

Attachment A- Guide to Air Sampling and Analysis: Canisters and Tedlar® Bags, Fourth 
Edition, Air Toxics, Ltd. 

Attachment B - Geoprobe® Post-Run Tubing System 
Attachment C - Purge Volume Calculations 
Attachment D - Vacuum Testing Procedure 
Attachment E - NIOSH Method 1550 
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Section 1.0 Introduction 

Air Toxics Ltd. presents this guide as a resomce for individuals engaged in air sampling. Air sampling 
can be more involved than water or soil sampling due to the reactivity of chemical compounds in the 
gas matrix and sample interaction with the sampling equipment and media. Ensuring that air samples 
are collected properly is an important step in acquiring meaningful analytical results. This guide is not 
a substitute for experience and cannot possibly address the multitude of actual field conditions. Note 
that this guide is intended for typical projects involving whole air sampling of volatile organic com
pounds (YOCs) in canisters and Tedlar bags. Air Toxics Ltd. provides the "Guide to Air Sampling and 
Analysis - Sorbents, Solutions, and Filters" for other types of sampling. 

1.1 Whole Air Sampling of VOCs 
There are four general ways to collect compounds in a gas phase sample. A sampler can collect the gas 
in a container or draw the gas through a sorbent, solution, or filter. This guide focuses on collecting a 
sample in the most common air sampling containers, Swuma canisters and Tedlar bags. The sample 
can be collected in the container either passively (i.e., by evacuating the canister prior to sampling) or 
actively (i.e., using a pwnp ). The container is subsequently sealed and transported to the laboratory for 
analysis. The sample is refen·ed to as a "whole air sample" and the compounds remain in the gas 
matrix (e.g., ambient air) inside the container. 

As a general rule, whole air sampling is best when target compounds are volatile, non-polar, and have 
boiling points less than l 70°C .• although exceptions to this rule can be found. Recovery of any given 
compound in a whole air sample is very much dependent upon the humidity of the sample, the chemi
cal activity of the sample matrix, and the degree of inertness of the container. 

1.2 Choosing Between Canisters and Tedlar Bags 
Decidi°iig whether a canister or a Tedlar bag should be used for collecting a whole air sample depends 
on tile type of air sampling application. The Tedlar bag is best used as a "ppmv" (parts per million by 
volume) whole air sample container. In other words, it is best suited for air sampling applications 
involving compound concentrations well above the low ppbv (parts per billion by volume) range. Soil/ 
landfill gas surveys, monitoring soil vapor extraction (SVE) systems, and sampling for atmospheric/ 
fixed gases are applications well suited for Tedlar bag sampling. Ambient and indoor air projects 
driven by risk assessment or litigation are better suited for Summa canisters that are cleaned and 
individually certified free of the target compounds. The different degree of compound inertness 
between the two sample container surfaces is reflected in their suggested hold times for VOCs - 3 days 
from sampling to analysis for a Tedlar bag compared to 14-30 days for a Summa canister. Analyses of 
new Tedlar bags reveal that some VOCs may be present at concentrations in the single digit ppbv 
range (see Section 3). 
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Table 1.2. Comparison of Canisters to Tedlar Bags 

Canisters 
NN~~--~m~-~mNN,~NN,~-~--NWN""----~- ·-·-,~N------

Common Volumes 1 and 6 L 

Ixp_e of Sampl~ Passive (vacuum) ·---------···Active (pume_requirec:!) ____ _ 
§_ample Handling Room temperature Room temperature 

!:'1~~!~. Hold.Ii_r!l_e _____ ~o 30 day~~!l"'mended ·----~~fin~~-·---~···· 

f:l.()!ci..Ii~l'!~()-~_~alys~--· 14-3Q_days ---·------- ___ 3 d;:ry~"--·············-·--· .. --....... . 
Surface Inertness Excellent Fair · 
.. -·········---···--··-··-····--····-·---·--·--··--~---···-·-·-·-~~---·--~·---.---..- .......... ···---· ··---·--·----·-··-·-·--·- ...... -·-····---····· 

Cleanliness 10% or 100% Some VOCs present 
certified to ppbv/pptv levels at 0.5 to 45 ppbv 

Sampling Application 

Rule of Thumb 

Advantages 

Ambient/indoor air, soil/landfill 
gas, stationary source 

"ppbv device" 

Inertness, hold time, 
ruggedness, no pump 

Ambient air (fixed gases 
only), soil/landfill gas, 
~.t.ationary so~_r.~~--
'.:Ppmv device" 

Purchase/shipping cost, 
-~vailabifity, convenienc~---· 

The table above compares the features of canisters and Tedlar bags. Canisters have superior inertness, 
hold time to analysis, ruggedness, and do not require a sampling pump. Tedlar bags can be purchased 
inexpensively in bulk, carried to a sampling site in a briefcase, filled in seconds, and shipped easily to 
the laboratory for analysis. Call Client Services at 800-985-5955 if you have questions regarding· 
sampling media. 

1.3 Organization of this Guide 
The remainder of this guide is divided into three sections: canister sampling, Tedlar bag sampling, and 
special sampling considerations. Section 2 on canister sampling and Section 3 on Tedlar bag sampling 
provide complete sampling media descriptions, practical considerations for sampling, and step-by-step 
sampling procedures. Photographs illustrate the correct way to assemble the various sampling compo
nents. Tables provide detailed information on many operational factors that ultimately influence the 
quality of the data obtained from a canister or Tedlar bag sample. Section 4 provides considerations for 
special sampling configurations such as field duplicates and ambient blanks. This section also provides 
considerations for sampling at altitude .. soil/landfill gas sampling, and sample cylinder (or "sample 
bomb") sampling. 

If you have any questions after reading this guide, please call Client Services at 800-985-5955 before 
proceeding with sampling. Air Toxics Ltd. also provides technical articles on specific air topics in Air 
Topics publications and In the Air quarterly newsletters available upon request or on the Internet at 
1vww.airtoxics. com, 
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Section 2. Canister Sampling 

This section provides a description of air sampling canisters, practical considerations for sampling, and 
step-by-step instructions for collecting a grab and integrated sample. Photographs illustrate the correct 
way to assemble the various sampling components. Tables provide detailed information on many 
operational factors that ultimately influence the quality of the data obtained from a canister sample. 

2.1 Introduction to Canisters 
An ·air sampling canister is a container for collecting a whole air sample for ambient and indoor air 
applications. The canister is best suited for projects involv
ing analysis of compounds in the ppbv range. However, 
canisters can·be used for other applications such as landfill 
and soil gas involving analysis of compounds in the ppmv 
range. 

A canister can be spherical or cylindrical and is constrncted 
of stainless steel. The canister is prepared for sampling by 
evaci.lating the contents to a vacuum of approximately 29.9 
inches of Mercury (in. Hg). Opening the stainless steel 
bellows valve allows the air sample to enter the canister. 
When the target volume of sample is collected, the valve is 
closed and the canister is returned to the laboratory. 

Canisters can range in volume from less than 1 liter (L) to greater than 6 L. At Air Toxics Ltd., 6 L 
canisters are used for ambient air samples and for taking integrated samples. l L canisters are normally 
used for taking high concentration (i.e., greater than 5 ppbv) grab samples, although exceptions to 
these guidelines are common. Variations of air sampling canisters include glass bulbs, sample cylin
ders (or "sample bombs"), and Summa canisters. Glass bulbs are rarely used in field applications due 
to lack of rnggedness. Sample cylinders are DOT-approved, high pressure, thick-walled, stainless steel 
cylinder8 with a valve at each end (see Section 4.4). The remainder of this section focuses on Summa 
canisters. 

@ Affi TOXICS LTD. 

2.1.1 Summa Canister 
A Summa canister is a stainless steel container that has had the internal 
surfaces specially passivated using a "Summa" process. This process combines 
an electropolishing step with a chemical deactivation step to produce a surface 
that is nearly chemically inert. A Summa surface has the appearance of a 
mirror: bright, shiny, and smooth. The degree of chemical inertness of a whole 
air sample container is crucial to minimizing reactions with the sample and 
ma,'<imizing recovery of target compounds from the container. Air Toxics Ltd. 
maintains a large inventory of Summa canisters in 6 and l L volumes. 
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2.1.2 Canister Cleaning and Hold Time 
Canister sampling differs considerably from collecting a water 
sample in a VOA vial or a soil sample in an amber jar in that the 
container (valued at over $450) is cleaned and reused. A canister 
will hold a high vacuum (i.e., greater than 25 in. Hg) for more 
than 30 days. Air Toxics Ltd., however, requires that our canisters 
be returned within 30 days. 

®' Media hold time for a canister is 30 days 

Air Toxics Ltd. provides two types of canister cleaning certifica
tion. 10% and I 00%, depending upon the requirements of the 
project. The 10% certification process is appropriate for routine 
ambient air applications and high concentration applications such 
as soil vapor and landfill gas monitoring. The 10% certification 
process begins by cleaning canisters using a combination of 
dilution, heat, and high vacuum. After completing the cleaning 
steps, 10% of the canisters are certified each day. Canisters are 

I r 1 ( , . I 

certified for approximately 60 VOCs using GC/MS by Modified EPA Method T0-15. The 10"/o 
certification process requires that target compound concentrations be below 0.2 ppbv. Alternati\<ely, 
the 100% certification (i.e., individual certification) process is appropriate for ambient and indoor air 
applications driven by risk assessment or litigation that require pptv (parts per trillion by volume) 
sensitivity. Similar to the 10% certification, the 100% certification also begins with the canister · 
cleaning process. The difference with the 100% certification is that canisters are individually' certified 
for a client-specific list of target compounds using GC/MS by T0-15. The 100% certified catiisters are 
shipped with analytical docun1entation demonstrating that they are free of the target compounds down 
to the project reporting limits. 

l@i" Specify whether your project requires 
10% or 100% canister cleaning certification 

Although 14 days is the most commonly cited hold time for a canister sample, the hold time is com
pound specific. For example, non-polar compounds such as chloroform, benzene, and vinyl ·chloride 
are stable in a canister for at least 30 days. In fact, EPA Method T0-15 states: "Fortunately, ilnder 
conditions of normal usage for sampling ambient air, most VOCs can be recovered from canisters near 
their original concentrations for after storage times of up to thirty days". However, recovery of polar 
compounds such as methanol and acetone begin to drop significantly after 14 days. Analysis cifthese 
samples should be performed within 14 days. 

®' Sample hold time to analysis for a canister is 14-30 days for VOCs 
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2.2 Associated Canister Hardware 
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Associated hardware used with the canister includes the valve, brass cap, particulate filter, and vacuum 
gauge. 

2.2.1 Valve 
An industry standard, 1/4 in. stainless steel bellows valve (manufactured by Nupro) is mounted at the 
top of the canister. The valve allows vacuwn to be maintained in the canister prior to sampling and 
seals off the canister once the sample has been collected. No more than a half tum by hand is required 
to open the valve. Do not over-tighten the valve after sampling or it may become damaged. A damaged 
valve can· leak and possibly compromise the sample. Some canisters have a metal cage near the top to 
protect the valve. 

2.2.2 Brass Cap 
Each canister comes with a brass cap (i.e., Swagelok 1/4 in. plug) secw-ed to the inlet of the valve 
assembly. The cap serves two purposes. First, it ensures that there is no loss ofvacuwn due to a leaky 
valve or valve that is accidentally opened during handling. Second, it prevents dust and other particu
late matter from fouling the valve. The cap is removed prior to sampling and replaced following 
sample collection. 

i& Always replace the brass cap follO\'\'ing canister sampling 

7 Micron 5 Micron 

2.2.3 Particulate Filter 
Each canister comes with a particulate filter provided separately in the packing box. The filter prevents 
particulate matter from fouling the valve (or flow controller) and entering the canister. Particulate 
filters should be cleaned between uses. Air Toxics Ltd. provides two types of particulate filters: 7 
micron and 5 micron. The longer, 7 micron particulate filter is no1mally used with 6 L canisters and 
whenever an integrated sample is being collected. This device filters particulate matter greater than 7 
microns in diameter and does not significantly restrict the flow rate in to the canister. Typical fill times 
for canisters are shown in the following table. The shorter, 5 micron particulate filter is often used to 
slow down grab sampling with 1 L canisters and mini-cans. This device is a fritted stainless steel disk 
that has been pressed into a conventional Swagelok adapter. This device filters particulate matter 
greater than 5 microns in diameter and has a relatively high pressure drop across the fritted disk. It 
restricts ihe flow into the canister and fill times are increased. 

I@' Always use the particulate filter for canister sampling 
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Table 2.2.3 Fill Times for Canisters 

CANISTER VOLUME 1 micron filter 5 micron filter 

6L 16 sec 23min 

1 L 

( I 

~00 ml (mini-c:.an)_ _____ ·-·------:!.:.2 se~----------- .... ~~':'.1Q....~~- . 

2.2.4 Vacuum Gauge 
A vacuum gauge can be used to measure the 
initial vacuum of the canister before sampling 
and the final vacuum upon completion. A gauge 
can also be used to monitor the fill rate of the 
canister when collecting an integrated sample. 
Gauges are generally not used during the brief 
interval for grab sampling. Gauges are used only 
to provide a relative measure of "change". The 
accuracy of gauges provided by Air Toxics Ltd. 
is such that gauge-to-gauge comparisons have no 
merit. Individuals engaged in frequent air 
sampling or air projects driven by risk assess
ment or litigation are highly encouraged to 
purchase and maintain their own gauge. Upon 
request, Air Toxics Ltd. provides two types of 
gauges: vacuum gauges reading 0 to 30 in. Hg 
and vacuum-pressure gauges reading 30 in. Hg 
to 30 psig (pounds per square inch gage). 

"' 

i& Air Toxics Ltd. provides gauges only ifrequested 

2.3 Grab Sampling with Canisters 

....... · 

There are two basic modes of canister sampling: grab and integrated. A grab sample is taken over a 
sh011 interval (i.e., 1-5 minutes) while an integrated sample is taken over an extended period (e.g., 0.5-
2 hours for a 1 L canister and 0.5-24 hours for a 6 L canister). In both modes the canister vacuw11 is 
used to draw sample into the canister. This is commonly referred to as passive sampling. Active 
sampling utilizes a pump to fill the canister. The most common hardware configuration used to take a 
grab sample are illustrated in the following figure. A particulate filter is used to prevent particulate 
matter from fouling the valve and entering the canister. 
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2.3. 1 Considerations for Grab Sampling With Canisters 
The following are some considerations for collecting a grab sample in a canister. 

• Avoid Leaks in Sampling Train: All fittings on the sampling hardware are 114 in. Swagelok. A 
9116 in. crescent wrench is used to assemble the hardware. It is not necessary to over tighten the 
fittings; finger tight plus 1/4 tum with the wrench is adequate. In practice this should be tight 
enough so that the various pieces of equipment, when assembled, cannot be rotated by hand. 

Verify Gauge Operation: If the indicator does not read "zero" upon arrival, the gauge either 
.•needs to equilibrated or the gauge may be damaged and unusable. Equilibrate the gauge by 

"cracking" the rubber plug on top of the gauge. For more details on the equilibration procedure, 
see instructions included with the gauge or call Client Services at 800-985-5955. 

• Verify Initial Vacuum of Canister: Prior to shipment, each canister is checked for mechanical 

r 

. integrity. However, it is still important to check the vacuum of the canister prior to use and record 
the initial vacuum on the chain-of-custody. The initial vacuun1 of the canister should be greater 
than 25 in. Hg. If the canister vacuum is less than 25 in. Hg, do not use it. Call Client Services at 
800-985-5955 and aiTange for a replacement canister. If sampling at altitude, there are special 
considerations for gauge readings and sampling (see Section 4.2). The procedure to verify the 
initial vacuum of a canister is simple, but unforgiving. 
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1. Confirm that valve is closed (knob should already be tightened clockwise) 
2. Remove the brass cap 
3. Attach gauge 
4. Attach brass cap to side of gauge tee fitting 
5. Open and close valve quickly (a few seconds) 
6. Read vacuum on the gauge 
7. Record gauge reading on "Initial Vacuum" column of chain-of-custody 
8. Verify that canister valve is closed and remove gauge 
9. Rep lace the brass cap 

Leave Residual Vacuum: A grab sample can be collected either by allowing the canister to reach 
ambient conditions or by leaving some residual vacuum (e.g., 5 in. Hg) in the canister. In either 
case, the final vacuum should be noted on the "Final Vacuum" column on the chain-of-custody. 
This will enable the laboratory to compare the final vacuum with the receipt vacuum (i.e., the 
vacumn measured upon anival at the laboratory). If the two readings differ significantly, Client 
Services will contact you for instrnctions on how to proceed. 

2.3.2 Step-by-Step Procedures for Canister Grab Sampling 
These procedures are for a typical ambient air sampling application and actual field conditions and 
procedures may vary. " 

Before you get to the field: 
1. Verify contents of the shipped package (e.g., chain-of-custody, canister, particulate filter; ancl 

gauge - ifrequested) · 
2. Verify that gauge is working properly (see Section 2.3.1) 
3. Verify and record initial vacuum of canister (see Section 2.3. l) 

When ready to sample: 
4. Remove brass cap 
5. Attach particulate filter to canister 
6. Open valve 1/2 turn (6 L canister normally takes about 16 sec to fill) 
7. Close valve by hand tightening knob clockwise 
8. Verify and record final vacuum of canister (repeat steps used to verify initial vacuum) 
9. Replace brass cap 
10. Fill out canister sample tag 
11. Return canister in box provided 

- Unreturned canister charge of $450 each 
12. Return sample media in packaging provided. Unreturned equipment charges: 

- $45 per particulate filter 
- $45 per gauge 

13. Fill out chain-of-custody and relinquish samples properly 
14. Place chain-of-custody in box and retain pink copy 
15. Tape box shut and affix custody seal (if applicable) across flap 
16. Ship accordingly to meet method holding tin1es 
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2.4 Integrated Sampling with Canisters and Flow Controllers 
An air sample collected over more than a few minutes is referred to as an integrated sample and can 
provide information on compound concentrations in air averaged or composited over time. An 8- or 
10-\lour integrated sample can be used to determine indoor air quality in the workplace. Similarly, a 
24-bour integrated sample can be an economical and practical approach to determine residential 
exposure to indoor or outdoor air sources. The most common hardware configurations used to take an 
integrated sample are illustrated below. 

Flow controllers are devices that regulate the flow of air during sampling into an 
evacuated canister. Also known as flow restrictors, these devices enable a sampler to 
achieve a desired flow rate and thus, a sampling interval. Air Toxics Ltd. provides 
two general types of flow controllers: mass flow controllers and critical orifice 
devices. Both devices are driven by differential pressure between ambient conditions 
and vacuum in the canister. 

Flow controller by 
Entech 

Flow controller 
by Veritlo 

2.4. 1 Mass Flow Controller 
A mass flow controller employs a diaphragm that actively compensates to maintain a constant mass 
flow rate. As the differential pressure decreases, the flow rate tends to decrease and the diaphragm 
responds by opening up to allow more air to pass through. Mass flow controllers can be adjustable or 
fixed and can provide integrated samples with intervals ranging from hours to days. Air Toxics Ltd. 
provides a fixed mass flow controller that is calibrated at the laboratory for 24-hour sampling. Adjust
able mass flow controllers have a knob that can be adjusted in the field to provide integrated samples 
with intervals ranging from one to 24 hours. The rugged conditions of field sampling are not usually 
compatible with adjustable mass flow controllers and Air Toxics Ltd. designed a more reliable flow 
controller based on a critical orifice design. 

2.4.2 Critical Orifice Device 
Air Toxics Ltd. designed a critical orifice flow restrictor to provide integrated samples with intervals 
from 0.5 to 8 hours. The device restricts air flow by forcing the sample to enter a capillary column of 
minute radius: This device is passive compared to an actively compensating diaphragm and the flow 
rate decreases as the driving force (differential pressure) decreases. For sampling intervals from 0.5 to 
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8 hours, however, the flow rate is relatively constant. The 
main advantages of the Air Toxics Ltd. flow restrictors are 
improved ruggedness and cleanliness. With no moving or 
adjustable parts, the Air Toxics Ltd. design is unlikely to 
lose its flow setting. In addition, a vacuun1 gauge is built 
in to the device to monitor sampling progress. To ensure 
there are no contamination issues from previous use, the 
capillary column is replaced before shipping to the field. 

f 

2.4.3 Sampling Interval and Flow Controller Setting 

J ' I r I 

When you request canisters and flow controllers from Air Toxics Ltd., you will be asked for the 
sampling interval, and the flow controllers will be pre-set prior to shipment according to the table 
below. The flow controller is set to collect 5 L of sample over the san1ple interval. Final canister 
vacuum is targeted at 5 in. Hg. The flow rate is set at standard atmospheric conditions (approximately 
sea level). If the air sample is a process (pressurized or under vacuum) or is collected at elevation, the 
canisters will fill faster or slower depending on the sampling conditions. If you specify the pressure of 
the source at project set-up, we can set the flow controller accordingly. See Section 4 for a discussion 
of collecting a sample at elevation. The 24-hr flow controllers should not be used for proces~ or source 
samples. 

Table 2.4.3 Flow Rates for Selected Sampling Intervals 
(ml/min) 

§.1:1!!!e!i_r:!~_1.'!!.~~-i:t!Jh.~~L ... 0.5 2 4 8 12 24 
-·-··---···-··----··-··---· 

6 l Canister 167 83.3 41.7 20.8 11.5 7.6 3.5 

1 l Canister 26.6 13.3 6.7 

Note: Target fill volumes for 6 land 1 l canisters are 5,000 ml and 800 ml, respectively. 

Flow Rate(mL/min) = Target Fill Volume (ml) 
Sampling Interval (min) 

2.4.4 Final Canister Vacuum and Flow Controller Performance 
Ideally the final vacuum of a 6 L canister should be 5 in. Hg or greater. As long as the differential 
pressure is greater than 4 in. Hg ambient pressure, then the flow through the device will remain 
approximately constant as the canister fills. If there is insufficient differential pressure, the flow · 
through the controller will decrease as the canister pressure approaches ambient. Because of the nomial 
fluctuations in the flow rate (due to changes in ambient temperature, pressure, and diaphragm instabili
ties) during sampling, the final vacuum will range between 2 and I 0 in. Hg. 
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If the residual canister vacuum is greater than 5 in. Hg (i.e., more vacuwn), the flow rate was 
low and less than 5 L of sample was collected. When the canister is pressurized to 5 psig prior to 
analysis,. sample dilution will be greater than nmmal. This will result in elevated reporting limits. 

• If the residual canister vacuum is less than 5 in. Hg (i.e., less vacuum), the initial flow rate was 
high .. Once the vacuum decreases below 5 in. Hg, the flow rate begins to drop significantly. This 
scenario indicates that the sample is skewed in favor of the first portion of the san1pling interval. 

If the final vacuum is near ambient (i.e., less than 1 in. Hg}, there is inadequate differential 
pressure to drive the flow controller. The sampler cannot be ce1tain the desired sampling interval 
was achieved before the canister arrived at ambient conditions. The sample could have been 
acquired over a I-hour interval (which would be the case ifthe connection between the canister 
and flow controller leaked or if the flow controller malfunctioned) or a 24-hour interval. Although 
the a£tual sampling interval is uncertain, the canister still contains sample from the site. 

Table 2.4.4 Relationship Between Final Canister Vacuum, Volume 
Sampled, and Dilution Factor (6 L Canister) 

E_inal Y,~~um l.'!:. . .':iJ!L~.--"~:? ___ ,~ __ I:~. 10 12.5 15 17.5 20 

Volume Sampled (L) 6 5.5 5 4.?_.. 4 3.5 3 2.5 2 

Dilution Factor• 1.34 1.46 1.61 1.79 2.01 2.30 2.68 3.22 4.02 ·----

Final 
Reporting = 
Limit 

Dilution 
Factor 

·(Canister 

Pressurization) 

Method 
Reporting X 
Limit 

Pressurization 
for Analysis 
Receipt Vacuum 

,,,, _____ _ 
• Canister pressurized to 5 psig for analysis 

Dilution 
Factor 
(Canister 

Pressurization) 

Dilution 
X Factor 

(Sample 

Concentration) 

14.7 psig +Press. for Analysis (psig) 

7 
. [ Rec. Vac. (in. Hg) ] 

14. ps19 1 ---2-9-.9-in ..... -H-g""""" 

2.4:5 Considerations for Integrated Sampling with Canisters 
Collecting an integrated air sample is more involved than collecting a grab sample. Sampling consider
ations include verifying that the media is ready, monitoring the integrated sampling progress, and 
avoiding contamination. 

Avoid Leaks in the Sampling Train: See Section 2.3.1 for instructions on how to securely 
assemble sampling hardware. A leak in any one of these connections means that some air will be 
pulled in through the leak and not through the flow controller. A final pressure near ambient is one 
.indkation that there may have been a leak. 
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Verify Initial Vacuum of Canister: See Section 2.3.1 for instructions on verifying initiiLI canister 
vacuwn. If you are using an Air Toxics Ltd. critical orifice flow controller, note that you can use 
the built-in gauge. It is important to note both the canister and flow controller serial nwnbers ":m 
the chain-of-custody. 

• Monitor Integrated Sampling Progress: It is a good idea to monitor the progress of the inte
grated sampling during the sampling interval. The volume of air sampled is a linear function .of 
canister vacuum. For example, halfway (4 hours) into an 8-hour sampling interval, the canister 
should be half filled (2.5 L) and the gauge should read approximately l 7 in. Hg. More vacuuin 
than 17 in. Hg indicates that the canister is filling too slowly; less than 17 in. Hg and the canister is 
filling too quickly. If the canister is filling too slowly, a valid sample can still be collected (see 
Section 2.4.4 ). If the canister is filling too quickly because of a leak or incorrect flow controller 
setting, corrective action can be taken. Ensuring all connections are tight may eliminate a leak. It 
is possible to take an intermittent sample. The time interval need not be continuous. Eight !-hour 
increments, taken by opening and closing the canister valve, will yield a valid sample. 

Table 2.4.5 Gauge Readings for an 8-Hour Sampling Interval 

~-'!'.!I.Pl ing J!!!4!l~~JJ-~!.:>L .. "_" __ .. "---~" .. ·-·· 4 8 

Canister Vacuum (in. Hg) 29.9 17.4 5 

Volume Sampled (l) 0 2 .. 5 5 

Avoid Contamination: Flow controllers should be cleaned between uses. This is nonnally 
accomplished by returning them to the laboratory. For large air sampling projects, Air Toxics Ltd. 
has designed a field conditioning program for 24-hour flow controllers involving a purge mani
fold. This arrangement provides the sampler with scheduling flexibility, inventory control, and 
convenience in the field. Air Toxics Ltd. will provide the 24-hour flow controllers, a purge 
manifold, Teflon tubing, rubber ferrules, vacuum pump, and flow meter. The sampler will need to 
provide the certified nitrogen cylinder and the certified high pressure regulator. Call Clie!J.t 
Services at 800-985-5955 if you are interested in the field conditioning program. 

Keep Sampling Train Out of Direct Sunlight: The sampling train should be kept out of direct 
sunlight during sampling. There will be some flow rate drift if the temperature of the controllers is 
allowed to vary significantly. 

2.4.6 Step-by-Step Procedures for Integrated Sampling 
These procedures are for a typical ambient air sampling application and actual field conditions arid 
procedures may vary. 
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Before you get to the field: 

1. Verify contents of the shipped package (e.g., chain-of-custody, canister, particulate filter, and flow 
controller) 

2. Verify initial vacuum of canister (see Section 2.3 .1) 

When ready to sample: 

3. Remove brass cap 

4. Attach flow controller to canister 

5. Attach particulate filter to flow controller 

6. Open valve 1/2 turn 

7. Monitor integrated sampling progress periodically (see Section 2.4.5) 

At end of sampling interval: 

8 ... Verify and record final vacuum of canister (for 24-hr flow controller repeat steps used to verify 
· initial vacuum and for critical orifice device simply read built-in gauge) 

9. Close valve by hand tightening knob clockwise 

10 .. Replace brass cap 

11. Fill out canister sample tag 

12 ... Return canisters in boxes provided 

· - Unreturned canister charge of $450 each 

13. Return sample media in packaging provided. Unreturned equipment charges: 

• $45 per particulate filter 

· • $50-500 per flow controller 

14. Fill out chain-of-custody and relinquish samples properly 

15. Place chain-of-custody in box and retain pink copy 

16. Tape box shut and affix custody seal (if applicable) across flap 

17. Ship accordingly to meet method holding times 
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Section 3. Tedlar Bag Sampling 

This section provides a description ofTedlar bags, 
practical considerations for sampling, and step-by-step 
instructions for collecting a grab sample. Photographs 
illustrate the correct way to assemble the various sam
pling components. 

3.1 Introduction to Tedlar Bags 
A Tedlar bag is a container used to collect a whole air 
sample for landfill gas, soil gas, and stationary source 
applications. The Tedlar bag is best suited for projects 
involving analysis of compounds in the ppmv range. 
However, Tedlar bags can be used for other applications 
such as ambient air monitoring for atmospheric/fixed 
gases. They can be used to collect sulfur compounds, but 
only ifthe fittings are non-metallic (e.g., polypropylene, 
Teflon, or Nylon): 

A Tedlar bag is made of two plies ofTedlar film sealed 

' I I 

together at the edges and features a valve that allows the interior to be filled. Sample collection 
requires a pressurized sampling port, a low flow rate pump, or a lung sampler. The bag expands as 
sample enters. When the target volume of sample is collected, the valve is closed and the Tedlar Jiag is 
returned to the laboratory. Air Toxics Ltd. maintains a limited inventory ofTedlar bags in 1 L, 3 L, 
and 5 L volumes. 

3.1.1 Tedlar Film 
Tedlar is a trade name for polyvinyl fluoride film developed by DuPont Corporation in the J960's. 
This patented fluoropolymer has been used in a wide variety of applications including protective 
surfacing for signs, exterior wall panels, and aircraft interiors. Tedlar film is tough. yet flexible and 
retains its impressive mechanical properties over a wide range of temperatures (well below freezip.g to 
over 200" F). Tedlar exhibits low permeability to gases, good chemical inertness, good weathering 
resistance, and low off-gassing. 

3.1.2 How "Active" is the Surface of a Tedlar Bag? 
The surface of a Tedlar bag is a work in progress. The surface of a new bag is essentially free ofVOCs 
at the single digit ppbv level. Compounds detected from analyzing new Tedlar bags include methylene 
chloride, toluene, acetone, ethanol, and 2-propanol. Note that 2-propanol has been detected-in some 
new bags up to 45 ppbv. Once the Tedlar bag is used, however, the surface has been exposed'to 
moisture and possibly VOCs. It may irreversibly adsorb many VOCs at the low ppbv level. A series of 
purges with certified gas will not remove the VOCs from the surface. $15 for a new bag is a small 
ptice to pay for peace of mind. 

@ AIR TOXICS LTD. 

15 

r 1 



! I I I I I I ' I I I I f I I I I 

irnr- Never reuse a Tedlar bag when sampling for trace level compounds 

3.1.3 Hold Time for a Tedlar Bag 
The media hold time for a Tedlar bag is indefinite if stored out of sunlight in a cool, dry location. 
Tedlar bags can be used to collect samples containing common solvents, hydrocarbons, chlorinated 
solvents, sulfur compounds, and many other classes of compounds. The sample hold time to analysis 
varies for different classes of compounds: 

1 Day: Sulfur compounds (e.g., hydrogen sulfide and methyl mercaptan) and chemically active 
compmmds (e.g., 1,3-butadiene). 
3 Days: Chlorinated solvents, aromatic compounds, and 
atmospheric/fixed gases (oxygen, nitrogen, carbon 
dioxide). 

3.2 Tedlar Bag Sampling 
Using a Tedlar bag to collect an air sample nonnally involves 
"active".sampling, unlike an evacuated canister that can be 
filled "passively" by simply opening the valve. There are two 
methods commonly used to fill a Tedlar bag: using a pump or a 
lung sampler. 

Sampling with a Pump: The most common method to fill a Tedlar bag is to 
use a small pump with low flow rates (50-200 mL/min) and tubing to fill the bag. 
Air Toxics Ltd. does not provide pumps but they can be rented from equipment 
providers or purchased from manufacturers such as Neuberger or Gilian. 

Chan'tber 

@ AtR TOXICS LTD. 

• Sampling with a Lung Sampler. Alternatively to using a 
pump, a "lung sampler" can be used to fill a Tedlar bag. 
Although a little more complicated than simply using a pump, 
the main advantage to using a lung sampler is that it avoids 
potential pwnp contamination. A Tedlar bag with attached 
tubing is placed in a small airtight chamber (even a 5-gallon 
bucket can work) with the tubing protruding from the 
chamber. The sealed chamber is then evacuated mth a pump 
causing the bag to expand and dramng the sample through 
the protruding tube into the bag. The sample air never 
touches the wetted surfaces of the pump. Air Toxics Ltd. 
does not provide lung samplers, but they can be rented from 
equipment suppliers or purchased by manufacturers such as 

SKC Inc. 
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3.2.1 Considerations for Tedlar Bag Sampling 
The following are some considerations for collecting a Tedlar bag sample. 

Fill the Tedlar bag no more than 2/3 full: Allow for possible expansion due to an increase in 
temperature or decrease in atmospheric pressure (e.g., the cargo hold of a plane). 

Keep the Tedlar bag out of sunlight: Tedlar film is transparent to ultraviolet light (although 
opaque versions are available) and the sample should be kept out of sunlight to avoid any photo
chemical reactions. 

Protect the Tedlar bag: Store and ship the Tedlar bag samples in a protective box at room 
temperature. An ice chest can be used, but DO NOT CHILL. 

Fill out the Tedlar bag label: It is much easier to write the sample information on the label before 
the Tedlar bag is inflated. 

Provide a second Tecllar bag: Consider filling two bags per location in the rare occasion that a 
defective bag deflates before analysis. 

Avoid Contamination: Care should be taken to avoid contamination introduced by the pump or 
tubing. Begin sampling at locations with the lowest compoimd concentrations (e.g., sample the 
SVE effluent before the influent). Decontaminate the pwnp between uses by purging mth certified 
air for an extended period; better yet, use a lung sampler. Use shortest length possible of Teflon 
tubing or other inert tubing. Do not reuse tubing. If long lengths of tubing are used, cqnslder 
purging the tubing with several volumes worth before sampling. If you are concerned about· 
sampling for trace compounds, you shouldn't be using a Tedlar bag (see Section 1.2). · 

Don't Sample Dangerous Compounds in a Tedlar Bag: Do not ship any explosive substances, 
radiological or biological agents, corrosives, or extremely hazardous materials to Air Toxics Ltd. 
Tedlar bag rupture during transit to the laboratory is possible and the sampler assumes full 
liability. 
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3.2.2 Step-by-Step Procedures for Tedlar Bag Sampling (Pump) 
Note: These procedures are for a typical stationary source (e.g., SVE system) sampling application; 
actual field conditions and procedures may vary. See additional sampling considerations in Section 4.3 
for sampling soil gas or landfill gas. 

Before you get to the field: 
1. .·Verify contents of the shipped package (e.g., chain-of-custody, Tedlar bag, and tubing/fittings - if 

requested) 

2. Verify pump cleanliness and operation (Air Toxics Ltd. does not provide pumps) 

When ready to sample: 
3. Purge sample port 

4. Attach new Teflon tubing from sample port or probe to low flow rate pump 

5. Purge tubing 

6. . Fill out Tedlar bag sample tag 

7. Attach additional new Teflon tubing from the pwnp outlet to the Tedlar bag valve 

8. Open Tedlar bag valve 

9. Collect sample (FILL NO MORE THAN 2/3 FULL) 

10. Close Tedlar bag valve by hand tightening valve clockwise 

11. .Return Tedlar bag in boxes provided (DO NOT CHILL) 

12. Fill out chain-of-custody and relinquish samples properly 

13. Place chain-of-custody in box and retain pink copy 

14 .. Tape box shut and affix custody seal (if applicable) across flap 

15: Ship priority overnight to meet method holding times. 3 DAY HOLD TIME TO AKALYSIS 
(most analyses) 
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Section 4. Special Sampling Considerations 

This section provides considerations for special sampling configurations that a sampler may collect in 
the field such as a field duplicates or an ambient blank. This section also provides considerations for 
sampling at altitude, soil/landfill gas sampling, and sample cylinder sampling. 

4.1 Special Sampling Configurations 
Special sampling configurations include a field duplicate, field split, field blank, ambient blank, trip 
blank, and an equipment rinse. Call Client Services at 800-985-5955 if your project involves any of 
these special sampling configurations. 

4.1.1 Field Duplicate 
A field duplicate is a second sample collected in the field simultaneously with the primary sample at 
one sampling location. The results of the duplicate sample can be compared (e.g., calculate relative 
percent difference) with the primary sample to provide information on consistency and reproducibili'ty 
of field sampling procedures. Due to the nature of the gas phase, duplicate samples should be collected 
from a common inlet. The configuration for collecting a field duplicate includes stainless steel or 
Teflon tubing connected to a Swagelock "tee". It is imperative that individually certified (i.e., 100'% 
certification process) canisters be used to collect a field duplicate. 
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4. 1.2 Field Split 
A field split is similar to a field duplicate in that two samples are collected in the field simultaneously 
at one sampling location. The main difference is that the samples are sent to separate analytical 
laboratories. The results of the split samples can be compared (e.g., calculate relative percent differ
ence) to provide infom1ation on consistency and reproducibility of analytical procedures between the 
laboratories. However, due to the nature of air sampling canisters (different surface conditions, 
cleaning/certification procedures) and differences in analytical laboratory procedures (common in air 
analysis) the results are almost always meaningless. Please note that Air Toxics Ltd. does not recom
mend field splits and does not allow Air Toxics Ltd. canisters or other media to be sent to 3"' parties 
without obtaining prior written consent of Air Toxics Ltd. 

4.1.3 Field Blank 
A field blank is a sample collected in the field from a certified air source. Analysis of the field blank 
can provide information on the decontamination procedures used in the field. Clean stainless steel or 
Teflon tubing and a certified regulator should be used. It is imperative that individually certified 
canisters (the sample canister and the source canister/cylinder, if applicable) be used to collect a field 
blank. 

4. 1.4 Ambient Blank 
An ambient blank is an ambient air grab sample collected in the field nonnally used in conjunction 
with soil gas or stationary source (e.g., SVE system) sampling. Analysis of the ambient blank can 
provide information on the ambient levels of site contaminants. It is imperative that an individually 
certified canister be used to collect an ambient blank. 

4.1.5 Trip Blank 
When san1pling for contaminants in water, the laboratory prepares a trip blank by filling a VOA vial 
with clean, de-ionized water. The trip blank is sent to the field in a cooler with new sample vials. After 
sampling, the filled sample vials are placed back in the cooler next to the trip blank and returned to the 
laboratory. Analysis of the trip blank provides information on decontamination and sample handling 
pr()Cedures in the field as well as the cleanliness of the cooler and packaging. 

When sampling for compounds in air, a trip blank provides little, if any, of the information above. A 
trip blank canister can be individually certified, evacuated, and sent to the field in a box with the 
sample canisters. Since the valve is closed and the brass cap tightened, it is questionable if the trip 
blank canister contents are ever "exposed" to sampling conditions. At the laboratory, the trip blank 
canister will be pressurized prior to analysis with dry, zero air- a matrix that may be entirely different 
than the sampled air. The recovery of target compounds can vary by matrix (e.g., moisture, carbon 
dioxide) rendering the trip blank results meaningless. Air Toxics Ltd. does not recommend analyzing a 
trip blank for air sampling. 

4.1.6 Equipment Rinse 
When sampling for contaminants in water, an equipment rinse is accomplished in the field by rinsing 
the. decontaminated sampling equipment (e.g., bailer, submersible pump, tubing) with clean, de-ionized 
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water. A portion of the rinse water is collected in a VOA vial for analysis. The equipment rinse is 
similar to a field blank in that it provides information on decontamination procedures of sampling· 
equipment. 

When sampling for compounds in air, an equipment rinse can be used to determine if a sampling train 
has been properly decontaminated. Certified air is connected to the sampling train and fills an individu
ally certified canister. 

4.2 Considerations for Sampling at Altitude 
Sampling at altitudes significantly above sea level is similar to sampling a stationary source under 
vacuum (see Section 4.3) in that target fill volumes may be difficult to achieve. The figure beiow 
illustrates the relationship between increasing altitude and decreasing atmospheric pressure. Ambient 

Altitude I Standard 
Atmospheric 
Pressure 

10,000ft/ 10.1 psi --1 

5,000 ft/ 12.2 psi --

4,000 ft I 12.7 psi ·-

3,000ft/ 13.2psi --

2,000ft/ 13.7 psi -

1,000ft/14.2psi --

Oft/14.7psi -

~
Vacuum gauge reading 

25 in. Hg (calibrated at sea level) 
of evacuated canister 

-1 
Maximum fill volume of 

5L max fill ~tandard air assuming canister 
(5 ooo ft) 1s allowed t'? reach ambient 

' cond1t1ons (1.e .. final gauge 1 reading of O in. Hg) 

Altitude above mean 
sea level of sample 
collection 

20.6 in. Hg 

e 
4.1Lmaxfill 
(10,000ft). 

Rule of Thumb: Initial vacuum 
gauge reading is off by 1 in. Hg 
and max fill volume is reduced 
by 1/5 L per 1,000 ft of ~levation. 
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conditions in Denver at 5,000 ft altitude are quite different than ambient conditions at sea level. 
Canister sampling is driven by the differential pressure between ambient conditions and the vacuum in 
the canister. There is less atmospheric pressure in Denver and 5 L is the maximum fill volume of 
standard air assuming the canister is allowed to reach ambient conditions (i.e., final gauge reading of 0 
in. Hg). Theoretically, if you sample high enough (e.g., in space), no sample would enter the canister 
because there is no pressure difference between the evacuated canister and ambient conditions. To fill 
a canister to 6 Lin Denver, you would need to use an air pump. 

Sampling at altitude also affects gauge readings. The gauges supplied by Air Toxics Ltd. (see Section 
2.2.4) measure canister vacuum relative to atmospheric pressure and are calibrated at approximately 
sea level. Before sampling at altitude, the gauges should be equilibrated (see Section 2.3.1). But even 
after equilibrating the gauge, verifying the initial vacuum of a canister at altitude is misleading. In 
Denver at 5,000 ft, expect the gauge to read 25, not 29.9 in. Hg. You do not have a bad canister (i.e., 
leaking or not evacuated properly). The canister is ready for sampling and the gauge is working 
properly. 

ll@" Rule of Thumb: For every 1,000 ft of elevation, the gauge will be 
off by 1 in. Hg and the fill volume will be reduced by 115 L 

lfyou have questions about sampling at altitude, please call Client Services at 800-985-5955. 

4.3 Considerations for Soil/Landfill Gas Sampling 
There are some additional sampling considerations for collecting grab samples (canister or Tedlar bag) 
from a soil boring, landfill boring, SVE system, or landfill gas (LFG) collection system. The general 
challenge with these samples arises from the need to employ long lengths of tubing to direct the soil 
gas, landfill gas, or process air to the canister or Tedlar bag. Tubing introduces the potential for 
contamination and diluting the sample. A good source of detailed information on soil gas sampling is 
contained in the ASTM D 5314 Standard Guide for Soil Gas Monitoring in the Vadose Zone. 

• Use Inert tubing. Teflon tubing is recommended. Tubing with an outer diameter of 1/4 in. works 
. best with the fittings on the particulate filter. 

: Do not reuse tubing. $2 per foot for new tubing is a small price to pay for peace of mind. 

Purge tubing adequately. A Jong length of tubing has significant volwne of"dead air" inside. 
··Without.purging, this air will enter the canister and dilute the sample. Consider using a hand-held 
PID/FID to confirm that you have purged the tubing and are drawing sample air through the 
tubing. 

A void leaks In the sampling train. Leaks of ambient air through fittings between pieces of the 
sampling train (e.g., tubing to particulate filter) will dilute the sample. 

@AIR TOXICS LTD. 
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Don't sample too fast. There is no established flow rate for collecting a soil gas or LFG sample, 
but san1pling slower has advantages. First, any leaks in the sampling train will be less pwmi.nent at 
lower flow rates due to less differential pressure across the leaking connection. Second, sampling 
slower may allow the conditions in the vadose zone or landfill to equilibrate better and produce a 
more representative grab sample. Consider using a needle valve or even a 5 micron particulate 
filter (see Section 2.2.3) to reduce the flow rate into the canister or Tedlar bag. 

Purge the sample port. A sample port on a SVE system or LFG collection system can accumu
late solids or liquids depending upon the location of the port in the process and the orientation of 
the port. An influent sample port located upstream of a filter or moisture knock-out can be laden 
with particulates or saturated with water vapor. Heavy particulate matter can clog the particulate 
filter and foul the canister valve. It is important to prevent liquids from entering the cani~ter. The 
presence of water in a canister sample will significantly lower the recovery of both non-polar and 
polar compounds. A sample port oriented downward may have liquid standing in the valve. Purge 
the sample port adequately before connecting the sampling train. · · 

Consider the effects of sampling a process under vacuum or pressure. When collecting a grab 
sample from a stationary source such as an SVE system or LFG collection system, some·sample 
ports may be under vacuum or pressure relative to ambient conditions. When the sample port is 
under vacuum, such as the header pipe from the extraction well network, it may be difficult to fill 
the canister with the desired volume of sample. A vacuum pump can be used to collect a ~anister 
grab sample from a sample port under considerable vacuum. See the related discussion on sam
pling at altitude in Section 4.2. When the sample port is under pressure, such as the effluent stack 
downstream of the blower and treatment system, you may inadvertently pressurize the canister. 
Only a DOT-approved sample cylinder should be used to transport pressurized air samples (see 
Section 4.4 ). Under no circumstances should an Air Toxics Ltd. canister be pressurized more than 
5 psig for a 6 L canister and 15 psig for a I L canister. Bleed off excess pressure by opening the 
valve temporarily while monitoring the canister with a pressure gauge. 

4.4 Considerations for Sample Cylinder Sampling 
Sample cylinders, also known as "sample bombs", are DOT-approved, high pressure, thick-walled, 
stainless steel cylinders with a valve at each end. They were intended for collecting a pressurized · 
sample for petrolewn gas applications. Sample cylinders differ from sample canisters in that they do 
not have a Summa-passivated interior surface and are not evacuated prior to shipment. Sample 
cylinders are not suitable for analysis of hydrocarbons at ppbv levels. Sample cylinders can be used for 
analysis ofnatural gas by ASTM D-1945 and calculation of Btu by ASTM D-3588. Air Toxics Ltd .. 

& 
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assumes that clients requesting a sample cylinder have a pressurized process and sample port with a 
built-in gauge and 1/4 in. Swagelock fitting to attach to the sample cylinder. Air Toxics Ltd. has an 
inventory of 500 mL sample cylinders that are particularly suited for landfill gas collection systems 
(i.e., LFG to energy applications). This section provides step-by-step procedures for sampling with a 
sample cylinder. 

Step-by-Step Procedures for Sample Cylinder Sampling 

I 

These procedures are for a typical stationary source sampling application and actual field conditions 
and procedures may vary. Follow all precautions in the site Health and Safety Plan when dealing with 
a pressurized sample port and sample cylinder. 

I. Verify contents of the shipped package (e.g., chain-of-custody, sample cylinder, particulate filter) 

2. : Verify that gauge on sample port is working properly 

3. Purge sample port 

4. Remove brass caps on either end of cylinder 

5. Attach particulate filter to upstream valve 

6. Attach filter/cylinder assembly directly to the sample port 

7. Open both valves 1/2 turn 

8 .. Allow sample air to flow through sample cylinder (approximately 10 L for a 500 mL cylinder) 

9. Close downstream valve of sample cylinder by hand tightening knob clockwise 

10. Allow sample cylinder to pressurize to process pressure (max 100 psig) 

11. Close upstream valve of sample cylinder and sample port 

12. Detach filter/cylinder assembly from sample port and remove particulate filter 

13. Replace brass caps 

14. Fill out sample cylinder sample tag 

15, Return sample cylinder in box provided 
- Unreturned sample cylinder charge of $650 each. 

16: Return sample media in packaging provided. Unreturned equipment charges: 
- $45 per particulate filter 

11: Fill out chain-of-custody and relinquish samples properly 

l 8. Place chain-of-custody in box and retain pink copy 

19. Tape box shut and affix custody seal (if applicable) across flap 

20. Ship accordingly to meet method holding times 

@ AIR TOXICS LTD. 
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Geoprobe® Soil Gas Sampling 

Ge·oprobe Tools 
I Sampling: ~ - Groundwater -~ - Manual I GW Monitoring I Hydraulic Conductivity I Geotechnical I Direct Sensing I Augers/Drills I Probe Rods I 

""Main Info 

Here'. 11ow 
ltWoik.L 

• PHT Active Sampling 

The Post Run Tubing System (PRT) is an 
ideal tool for locating and delineating 
contaminated areas when used properly. 
It allows the user to collect soil vapor 
samples quickly and easily at the desired 
sampling depth WITHOUT the time
consuming complications associated with 
rod leakage and contamination. 0-ring 
connections enable the PRT system to 
deliver a vacuum-tight seal that prevents 
sample contamination from UP hole, and 
assures that the sample is taken from the 
desired depth at the BOTIOM of the hole. 
The sample is drawn through the point 
holder, through the adapter, and into the 
sample tubing. The tubing can be replaced 
after each sample, thus eliminating sample 
carryover problems and the need to decontaminate the probe rods. The resulting time
savings translates into a higher productivity rate for you and your client. 

The PRT is inserted AFTER the probe rods are driven to depth. 
Advantages include ... 

• Increases speed and accuracy of soil gas sampling. 
• Eliminates problems associated with rod leakage and sample carryover. 
• Utilizes simple design for ease of use and vacuum-tight probing. 
• Sampling train and all connections can be checked to verify leak-free status . 
• Requires no management of inner tubing during probing. 

PRT Applications: 

• Rapidly define the extent of VOe contamination in the subsurface, under 
appropriate conditions. 

• Rapidly define potential source areas of voe contamination over large or small 
areas. 

• Determine the types of voe contamination present in the subsurface at a facility. 
• Rapidly define the potential extent of groundwater contamination and down gradient 

migration of voe·s under appropriate conditions. 
• Determine presence, extent, concentration, and types of landfill gasses (methane, 

carbon dioxide, et.) present in the subsurface at active and abandoned landfills. 
• Locate potential sources and delineate plumes of perchloroethylene (PeE) 

associated with active or abandoned dry cleaning facilities. 
• Locate potential source and delineate plumes of carbon tetrachloride (CC14) 

associated with active or abandoned grain storage facilities. 
• Locate potential sources and delineate plumes of benzene, toluene, ethyl benzene, 

and xylenes (BTEX) associated with active or abandoned gasoline storage facilities 
[both underground storage tanks (UST) and aboveground storage tanks (AST)]. 

• Locate potential sources and delineate plumes of chlorinated solvents, including 
compounds such as trichloroethane, trichloroethylene, dichloroethane, and 
dichloroethylene, associated with active or abandoned facilities where degreasing 
or metal plastic parts cleaning operations were conducted. 

Copyright@ 2003 Kejr. Inc .. 

A cross section of 
the PRT System 
showing how soil 
gas (arrows) is 
drawn through the 
inner tubing system. 

-. http://www.geoprobe.com/products/tools/soil__gas/prtdesc.htm 
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>Here's How 
It Works ... 

Ge-oprobe Tools 
I Sampling: SQi!- Groundwater -~-~I GW Monitoring I Hydraulic Conductivity I Geotechnical I Direct Sensing I 
Augers/Drills I Probe Rods I 

• PRT Active Sampling 

! 
l 
I 
f 

"'$EA 
ProbeRods g 

I 
I 
I 
I 

Field technicians can use a PRT Expendable Point 
Holder to sample soil gas with 1.25-inch probe 
rods. This point holder accepts 1.1-inch OD 
Expendable Drive Points at the lower end (Figure 
A). These points are used because their 1.1-inch 
OD is smaller than the 1.25-inch probe rods and 
therefore does not provide an annulus when driven 
to depth. This size difference also means that a 
PRT Point Popper may be required to push the 
expendable drive point out of the point holder before 
a vapor sample is collected (Figure B) . 

EJpelldable ~ bteMIOR. -~ ~ 
-- \J -~ 

PRT 
Point 

Popper 

A Retractable Drive Point Assembly (AT21 B) may 
be used in place of the conventional expendable 
drive point. A PRT Retractable Point Holder 
(PR21 B) is used to attach the retractable point to 
the tool string and also requires an AT1226 
adapter. The retractable point extends upon pull
back to allow gas sampling, but remains attached 
to the holder for further probing (Figure C). 

Adapter 
Geaprobe 

l.2S11.Pinx 
1.0-1n.Box 

Copyright© 2003 Kejr. Inc. 

http://www.geoprobe.com/products/tools/soil _gas/prtdwg.htm 
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02/03/04 TUE 16:33 FAX 9702571251 
Feb 02 D4.D7:5Dp 

JODY GARDNER 

Purge Volume Calculations 

17131784-6105 

Total Purge Volume = Tubing Volume + Pull Back Vold Volume+ 20 mL 

1. Tubing Volume for 1/8-lnch Inside Diameter Tubing 

Volume= TT x r2 x h. where: "= 3.14. r =inside radius of tubing, and h =length of tubing. 
For r in inches and h in feet: Volume in ml (cubic centimeters) = 3.14 x r2 x h x 196.64 

[4]008 

p.8 
i _; : 

Length Volume Length Volume Length Volume 
(feet) (ml) {feet) (mL) (feet) 

1 2 19 46 37 
2 5 20 48 36 
3 7 21 51 39 
4 10 22 53 40 
5 12 23 55 41 
6 14 24 58 42 
7 17 25 60 43 
B 19 26 63 44 
9 22 27 65 45 

10 24 28 67 46 
11 27 29 70 47 
12 29 30 72 48 
13 31 31 75 49 
14 34 32 77 50 
15 36 33 BO 51 
16 39 34 82 52 
17 41 35 84 53 
18 43 36 87 54 

2. Void space behind tip based on pull back 

Volurne;;; TT x r2 x h, where: "= 3.14, r =Inside radius of tubing. and h =length of tubing. 
The table below was calculated based on rod/tip outside diameter of 3 cm. 
Tip shafUrod inside diameter not included in calculation 

Pull Back Volume Pull Sack Volume 

inches £!!! cc or ml Inches £!!! cc or ml 
0.5 1.27 9 5.5 13.97 99 
1 2.54 18 6 15.24 108 

1.5 3.81 27 6.5 16.51 117 
2 5.06 36 7 17.78 126 

(ml) 
89 
92 
94 
96 
99 

101 
104 
106 
106 
111 
113 
116 
118 
121 
123 
125 
128 
130 

2.5 6.35. 45 7.5 19.05 135 
3 7.62 54 8 20.32 144 

3.5 8.69 63 8.5 21.59 153 

LJ 
} Pull Back 

9 4 10.16 72 9 22.86 162 
4.5 11.43 81 9.5 24.13 170 
5 12.7 90 10 25.4 179 

02/03/2004 TUE 16:32 [TX/RX NO 9132] 
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Green Services, Inc. 
Geoprobe® Soil Gas Sampling 

Prior to the introduction of Post Run Tubing (PRT) soil gas sampling there were less 
effective ways to collect soil gas samples with a Geoprobe®. An expendable point was 
driven to the sampling depth and detached by withdrawing the drive rods far enough to 
create an opening for gas to move into the drive rods from the base of the hole (this has 
not changed). Then soil gas samples were withdrawn by attaching tubing to the top of 
the drive rods and applying a vacuum. The large inside diameter (ID) of the drive rods 
required a large purge volume, and produced samples that were not uniformly 
representative of contaminant concentrations in the subsurface. Small ID tubing was 
needed to reduce the purge volume, and was incorporated into the sampling system with 
an inflatable packer to provide the seal at depth and insure the collection of representative 
samples·. The packer system functioned well, however it was cwnbersome in the field, 
and had problems with carryover contamination and possible leaks in the pressurized 
system. 

When Geoprobea;i introduced the PRT system there was doubt that the seal created with 

""' ff-"n 
'tr . ~ 
US·in<llProbe~od. ~ 

I 
I 

' I 
. ,~, hpoi161bl1 B 

Poftit Hcldtr 

'•• tll~n<h 
Probd.6dt .•• . · .. 

I . 

the O~ring was reliable. A test was designed and repeated 
to determine the reliability of the seal. A drive rod was 
attached to the point holder, and a PRT adapter with tubing 
was assembled and installed, as if to collect a sample (as 
shown). The annular space between the tubing and drive 
rod ID was then filled with water. A vacuum was t}ien 
applied to the tubing (as if collecting a sample), and even 
with the open end of the point holder blocked (where soil 
gas would enter the system to fill the vacuum), no water 
was forced through the 0-ring seal. 

On site this test can be repeated without the water. The 
assembled system will he sealed (open end of the point 
bolder bloc~ed) and a vacuum applied with a syringe. 
When the syringe is released, any gases leaked will displace 
the syringe plunger from its original position. Close 

attention to detail wilt be needed when performing this test to prevent leakage of air into 
the system from the blocked end of the point holder, and not to exc~ed reasonable 
vacuum levels that are used to collect samples. 

• Prn,~ilurc !'tom Target Environmental Se1'\'ices . 

Expen'encec/ Hiinc/5 
Green Services, Inc. PO Box 929, Bel Air, MD 21014 Phone 410-836;5581 Fax 410-836-5981 

02/03/2004 TUE 16:32 [TX/RX NO 9132) 
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NAPHTHAS 1550 

Table 1 MW: Table 1 CAS: Table 1 RTECS: Table 1 

METHOD: 1550, Issue 2 EVALUATION: FULL Issue 1: 15 February 1984 
Issue 2: 15 August 1994 

OSHA: Table 1 
NIOSH: Table 1 
ACGIH: Table 1 

PROPERTIES: Table 1 

SYNONYMS: Petroleum ether (benzin), rubber solvent, petroleum naphtha, VM&P naphtha, mineral spirits, Stoddard solvent, 
kerosene (kerosine), coal tar naphtha. 

SAMPLER: 

FLOW RATE: 

VOL-MIN: 
-MAX: 

SHIPMENT: 

SAMPLE 
STABILITY: 

BLANKS: 

SAMPLING 

SOLID SORBENT TUBE 
(coconut shell charcoal, 100 mg/50 mg) 

0.01 to 0.2 Umin 

1.3 L@400 mg/m 3
; 0.2 L@2500 mg/m 3 

20 L@ 400 mg/m 3
; 3.2 L@ 2500 mg/m 3 

routine 

at least 1 week @ 25 ·c 

2 to 10 field blanks per set 

BULK SAMPLE: required; 5 to 10 ml 

ACCURACY 

RANGE STUDIED: see EVALUATION OF METHOD 

BIAS: see EVALUATION OF METHOD 

OVERALL PRECISION (SrT): 0.05 [1] 

ACCURACY: see EVALUATION OF METHOD 

MEASUREMENT 

TECHNIQUE: GAS CHROMATOGRAPHY, FID 

ANALYTE: naphtha hydrocarbons 

DESORPTION: 1 ml CS2; stand 30 min 

INJECTION VOLUME: 5 µL (packed column); 0.1 to 1 µL 
(capillary column) 

TEMPERATURE-INJECTION: 
-DETECTOR: 

-COLUMN: 

200 to 250 ·c 
250 to 300 ·c 
50 to 250 ·c @ 8 °/min 

CARRIER GAS: N2 or He, 30 ml/min 

COLUMN: glass, 3 m x 6-mm, 10% SP-2100 on 
Supelcoport 80/100 or 30-m fused silica 
capillary, 0.325-mm ID, 1.0-µm DB-1 or 
equivalent 

CALIBRATION: solutions of bulk naphtha in CS 2 

RANGE: 0.5 to 10 mg per sample (2,3,4] 

ESTIMATED LOO: 0.1 mg per sample 

PRECISION (S,): 0.01 [1] 

APPLICABILITY: The working range is 100 to 2000 mg/m 3 for a 5-L air sample. This is a general procedure for analysis of 
various types of hydrocarbon mixtures called "naphthas" which are used as thinners in paints and varnishes and as genera I 
purpose solvents . 

INTERFERENCES: Most naphthas are quite complex. The components elute over a wide temperature range by gas 
chromatography, making interferences from other substances possible. Columns and conditions must be chosen to obtain the 
desired degree of separation for a given mixture. 

OTHER METHODS: This method combines and replaces Methods S86 (2], S380 (3] and S382 [4]. A similar method appears 
in the criteria document [5]. 

NIOSH Manual of Analytical Methods (NMAM), Fourth Edition, 8/15/94 
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NAPHTHAS: METHOD 1550, Issue 2, dated 15 August 1994 - Page 2 of.5 

. REAGENTS: 

1. Eluent: Carbon disulfide*, chromatographic 
quality, containing 0.1 % (v/v) octane, 0.5% 
(v/v) hexadecane or other suitable internal 
standard. 
NOTE 1: Use an internal standard which is 

not a major constituent of the 
sample. 

NOTE 2: Use toluene in place of carbon 
disulfide for low-boiling analytes 
[5]. 

2. Naphtha bulk sample. 
3. Nitrogen or helium, purified. 
4. Hydrogen, prepurified. 
5. Air, filtered. 

* See SPECIAL PRECAUTIONS. 

EQUIPMENT: 

1. Sampler: glass tube, 7 cm long, 6-mm OD, 4-
mm ID, flame-sealed ends, containing two 
sections of activated (600 °C) coconut shell 
charcoal (front = 100 mg; back = 50 mg) 
separated by a 2-mm urethane foam plug. A 
silylated glass wool plug precedes the front 
section and a 3-mm urethane foam plug 
follows the back section. Pressure drop 
across the tube at 1 Umin airflow must be 
less than 3.4 kPa. Tubes are commercially 
available. 

2. Personal sampling pump, 0.01 to 0.2 Umin, 
with flexible connecting tubing. 

3. Gas chromatograph, FID, integrator and 
column (page 1550-1). 

4. Vials, glass, 2-mL, PTFE-lined crimp caps. 
5. Syringe, 10-µL (1-µL syringe for capillary 

columns) and other convenient sizes for 
preparing standards, readable to 0.1 µL. 

6. Volumetric flasks, 10-mL. 
7. Pipet, delivery, 1.0-mL, with pipet bulb. 

SPECIAL PRECAUTIONS: Carbon disulfide is toxic and an acute fire and explosion hazard (flash point 
= -30 °C); work with it only in a hood . 

SAMPLING: 

1. Calibrate each personal sampling pump with a representative sampler in line. 
2. Break the ends of the sampler immediately before sampling. Attach sampler to personal 

sampling pump with flexible tubing. 
3. Sample at an accurately known flow rate between 0.01 and 0.2 Umin for a total sample size 

which contains between 0.5 and 8 mg naphtha. 
4. Cap the samplers with plastic (not rubber) caps and pack securely for shipment. Ship a bulk 

sample (5 to 10 ml) in a separate container from the sorbent tubes. 

SAMPLE PREPARATION: 

5. Place the front and back sorbent sections of the sampler tube in separate vials. Discard the 
glass wool and foam plugs. 

6. Add 1.0 ml eluent to each vial. Attach crimp cap to each vial. 
7. Allow to stand 30 min with occasional agitation. 

CALIBRATION AND QUALITY CONTROL: 

8. Calibrate daily with at least six working standards over the range 0.1 to 10 mg naphtha per 
sample. 
a. Add known amounts of naphtha bulk sample to eluent in 10-mL volumetric flasks and dilute 

to the mark. 

NIOSH Manual of Analytical Meth.ods (NMAM), Fourth Edition, 8/15/94 



..... 

.... 

------
--
--
-
--.... --
-
..... 

-
11111 

-
-
---

NAPHTHAS: METHOD 1550, Issue 2, dated 15 August 1994 - Page 3 of 5 

b. Analyi:e together with samples· and blanks (steps 11 ·and 12) .. · 
c. Prepare calibration graph (ratio of peak area of analyte to peak area of internal standard vs. 

mg naphtha). 
9. Determine desorption efficiency (DE) at least once for each batch of charcoal used for sampling 

in the calibration range (step 8). Prepare three tubes at each of five levels plus three media 
blanks. 
a. Remove and discard back sorbent section of a media blank sampler. 
b. Inject a known amount of naphtha bulk sample directly onto front sorbent section with a 

microliter syringe. 
c. Cap the tube. Allow to stand overnight. 
d. Desorb (steps 5 through 7) and analyze together with working standards (steps 11 and 12). 
e. Prepare a graph of DE vs. mg naphtha recovered. 

10. Analyze three quality control blind spikes and three analyst spikes to insure that the calibration 
graph and DE graph are in control. 

MEASUREMENT: 

11. Set gas chromatograph according to manufacturer's recommendations and to conditions given 
on page 1550-1. Inject sample aliquot manually using solvent flush technique or with 
autosampler. 
NOTE 1: The columns and conditions given provide moderate to good separation of 

components. If less resolution is needed, use shorter, less efficient columns as 
were used in validation of Methods S86 [2], S380 [3] and S382 [4]. 

NOTE 2: If peak area is above the linear range of the working standards, dilute with eluent, 
reanalyze and apply the appropriate dilution factor in calculations. 

12. Measure peak area. Divide the peak area of analyte by the peak area of internal standard on 
the same chromatogram. 

CALCULATIONS: 

13. 

14. 

Determine the mass, mg (corrected for DE) of naphtha found in the sample front 0/lf 1) and back 
(W b) sorbent sections, and in the average media blank front (B 1) and back (B b) sorbent sections. 
NOTE: If W b > W /10, report breakthrough and possible sample loss. 
Calculate concentration, C, of naphtha in the air volume sampled, V (L): 

c _ c w1 + wb - s, - Bb) · 1~ Q/ 3 - V , m m. 

EVALUATION OF METHOD: 

Methods S86 (Naphtha, Coal Tar), S380 (Petroleum distillate) and S382 (Stoddard Solvent) were issued 
on March 14, 1975 [2,3,4]. They were validated at 24 °C and approximately 755 mm Hg using 10-, 4-
and 3-L air samples, respectively, of 2-50-W Hi-Flash Solvent (Neville Chemical Co.; BP 154 to 195 °C; 
d 0.893 g/ml), VM&P Naphtha (Amsco Product 1101; BP 120 to 147 °C; d 0.743 g/ml) and Stoddard 
Solvent (Fisher Scientific Co.; BP 159 to 176 °C; d 0.774 g/ml) [1]. Overall precision and recovery 
were as shown below, representing a non-significant bias in each method. Breakthrough tests in dry air 
showed a capacity of 20 to 25 mg of each solvent tested. Capacity at high relative humidity was not 
determined. 

NIOSH Manual of Analytical Methods (NMAM), Fourth Edition, 8/15/94 
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Method 

S86(b) 
S380(a) 
S382(b) 

NAPHTHAS: METHOD .1550, Issue 2, dated 15 August 1994 - Page 4 of 5. 

Overall Range· Studied 
Precision ( S,r) Bias Accuracy mg/m 3 mg per sample 

0.051 5.99% ±15.0% 193 to 809 2 to 8 
0.052 -4.37% ±12.5% 937 to 3930 4 to 16 
0.052 -3.10% ±11.4% 1417 to 5940 4.5 to 18 

Avg. 
DE 

0.88 
0.96 
0.95 

NOTES: (a) Data based on experiments using an internal standard method with a 10 ft., 1/8" 
stainless steel column packed with 10% OV-101 on 100/120 mesh Supelcoport. 

Ref. 

[1,2] 
[1,3] 
[1,4] 

(b) Data based on experiments using an internal standard method with a 6 ft., 1/8" stainless 
steel column packed with 1.5% OV-101 on 100/120 mesh Chromosorb W. 

REFERENCES: 

[1] 

[2] 

[3] 

[4] 
[5] 

Documentation of the NIOSH Validation Tests, S86, S380, S382, U.S. Department of Health, 
Education, and Welfare, Publ. (NIOSH) 77-185 (1977) . 
NIOSH Manual of Analytical Methods, 2nd ed., V. 2, Method S86, U.S. Department of Health, 
Education, and Welfare, Publ. (NIOSH) 77-157-B (1977). 
Ibid, V. 3, S380, U.S. Department of Health, Education, and Welfare, Publ. (NIOSH) 77-157-B 
(1977). 
Ibid, S382. 
Criteria for a Recommended Standard ... Occupational Exposure to Refined Petroleum Solvents, 
U.S. Department of Health, Education, and Welfare, Publ. (NIOSH) 77-192 (July, 1977). 

METHOD REVISED BY: 

Ardith A. Grote, NIOSH/DPSE; 886, 8380 and 8382 originally validated under NI08H Contract 
CDC-99-7 4-55. 

NIOSH Manual of Analytical Methods (NMAM), Fourth Edition, 8/15/94 
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Table 1. General information. 

Exposure 

Umjts mg/m3 

NAME 
OSHA 

CAS# 
Predominant 

RETECS 
Hydrocarbon Species 

Petroleum ether (a) 

8032-32-4 
016180000 

Rubber solvent (a) 

SE7449000 
8030-30-6 

Petroleum naphtha (b) 

(Petroleum distillates mixture) 

8002-05-9 
SE7449000 

VM&P naphtha (a) 

8032-32-4 
016180000 

Mineral spirits (a) 

8052-41-3 

WJ89250000 

Stoddard solvent (a) 

8052-41-3 

WJ8925000 

Kerosene (a) 

8008-20-6 

OA5500000 

Coal tar naphtha (b) 

Boiling 
NIOSH 

Range (°C) 
ACGIH 

30 to 60 
c.-c. 

45 to 125 
c.-c. 

30 to 238 
c.-c. 

95 to 160 
C1-C11 

150 to 200 
c.-c12 

150 to 210 
c0-c12 

175 to 325 

c.-c, • 

110 to 190 

c.-c10 

Vapor 

Pressure, kPa 

(mm Hg) @ 20 °C 

13 (100) 

(13 °C) 

(c) 
2000 (500 ppm) 

5 (40) 
2000 (500 ppm) 

0.3 to 3 (2 to 20) 

0.2758(2) 
2900 (500 ppm) 

0.2758 (2) 
2900 (500 ppm) 

(c) 

<0.7 (<5) 
400 (100 ppm) 

Liquid Density 

(g/mL @ 15 °C) 

0.63 to 0.66 

aliphatic 350; C 1800 

0.67 to 0.85 

aliphatic 350; C 1800 

1590 (400 ppm) 

0.6 to 0.8 

350; c 1800 

0.72 to 0.76 

<20% aromatic350, C 1800 
1370 (300 ppm) 

0.77 to 0.81 

<20% aromatic 
350; c 1800 
525 (100 ppm) 

0.75 to 0.80 

<20% aromatic 
350; c 1800 
525 (100 ppm) 

0.8 

<20% aromatic 
100 

0.86 to 0.89 
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8030-30-6 

DE3030000 (NIOSH) 

(a) As defined by NIOSH Criteria Document [5]. 
(b) As defined for OSHA PEL. 
(c) Not available . 

NIOSH Manual of Analyatical Methods (NMAM), Fourth Edition, 8/15/94 

aromatic 
400 (100 ppm) 

NIOSH Manual of Analytical Methods (NMAM), Fourth Edition, 8/15/94 
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SOIL GAS SAMPLING 
SOP#: 2042 

DATE: 06/01/96 
REV.#: 0.0 

1.0 SCOPE AND APPLICATION 

Soil gas monitoring provides a quick means of waste 
site evaluation. Using this method, underground 
contamination can be identified, and the source, 
extent, and movement of the pollutants can be traced. 

This standard operating procedure (SOP) outlines the 
methods used by U.S. EPA/ERT in installing soil gas 
wells; measuring organic vapor levels in the soil gas 
using a Photoionization Detector (PIO), Flame 
Ionization Detector (FID) and/or other air monitoring 
devices; and sampling the soil gas using Tedlar bags, 
Tenax sorbent tubes, and/or Summa canisters. 

These are standard (i.e., typically applicable) 
operating procedures which may be varied or changed 
as required, dependent on site conditions, equipment 
limitations or limitations imposed by the procedure . 
In all instances, the ultimate procedures employed 
should be documented and associated with the final 
report. 

Mention of trade names or commercial products does 
not constitute U.S. EPA endorsement or 
recommendation for use. 

2.0 METHOD SUMMARY 

A 3/8" diameter hole is driven into the ground to a 
depth of four to five feet using a commercially 
available slam bar. Soil gas can also be sampled at 
other depths by the use of a longer bar or bar 
attachments. A 114" O.D. stainless steel probe is 
inserted into the hole. The hole is then sealed around 
the top of the probe using modeling clay. The gas 
contained in the interstitial spaces of the soil is 
sampled by pulling the sample through the probe 
using an air sampling pump. The sample may be 
stored in Tedlar bags, drawn through sorbent 
cartridges, or analyzed directly using a direct reading 
instrument. The air sampling pump is not used for 
Summa canister sampling of soil gas. Sampling is 

achieved by soil gas equilibration with the evacuated 
Summa canister. 

Other field air monitoring devices, such as the 
combustible gas indicator (MSA CGI/02 Meter, 
Model 260) and the Organic Vapor Analyzer (Foxboro 
OVA, Model 128), can also be used dependent on 
specific site conditions. Measurement of soil 
temperature using a temperature probe may also be 
desirable. Bagged samples are usually analyzed in a 
field laboratory using a portable Photovac GC. 

Power driven sampling probes may be utilized when 
soil conditions make sampling by hand unfeasible 
(i.e., frozen ground, very dense clays, pavement, etc.). 
Commercially available soil gas sampling probes 
(hollow, 1/2 = O.D. steel probes) can be driven to the 
desired depth using a power hammer (e.g., Bosch 
Demolition Hammer or Geoprobe™). Samples can be 
drawn through the probe itself, or through Teflon 
tubing inserted through the probe and attached to the 
probe point. Samples are collected and analyzed as 
described above. 

3.0 SAMPLE PRESERVATION, 
CONTAINERS, HANDLING, 
AND STORAGE 

3.1 Tedlar Bags 

Soil gas samples are generally contained in 1.0-L 
Tedlar bags. Bagged samples are best stored in dark 
plastic bags placed in coolers to protect the bags from 
any damage that may occur in the field or in transit. 
In addition, coolers insure the integrity of the samples 
by keeping them at a cool temperature and out of 
direct sunlight. Samples should be analyzed as soon 
as possible, preferably within 24 - 48 hours. 

3.2 Tenax Tubes 

Bagged samples can also be drawn onto Tenax or 



other sorbent tubes to undergo lab GC/MS analysis. 
IfTenax tubes are to be utilized, special care must be 
taken to avoid contamination. Handling of the tubes 
should be kept to a minimum and only while wearing 
nylon or other lint-free gloves. After sampling, each 
tube should be stored in a clean, sealed culture tube; 
the ends packed with clean glass wool to protect the 
sorbent tube from breakage. The culture tubes should 
be kept cool and wrapped in aluminum foil to prevent 
any photodegradation of samples (see Section 7.4.). 

3.3 Summa Canisters 

The Summa canisters used for soil gas sampling have 
a 6 liter sample capacity and are certified clean by 
GC/MS analysis before being utilized in the field. 
After sampling is completed, they are stored and 
shipped in travel cases. 

4~ INTERFERENCES AND 
POTENTIAL PROBLEMS 

4.1 PID Measurements 

A number of factors can affect the response of a PIO 
(such as the HNu PI 101). High humidity can cause 
lamp fogging and decreased sensitivity. This can be 
significant when soil moisture levels are high, or 
when a soil gas well is actually in groundwater. High 
concentrations of methane can cause a downscale 
deflection of the meter. High and low temperature, 
electrical fields, FM radio transmission, and naturally 
occurring compounds, such as terpenes in wooded 
areas, will also affect instrument response. 

Other field screening instruments can be affected by 
interferences. Consult the manufacturers manuals. 

4.2 FID Measurements 

A number of factors can affect the response of an FID 
(such as the OVA model 128). High humidity can 
cause the FID to flame out or not ignite at all. This 
can be significant when soil moisture levels are high, 
or when a soil gas well is actually in groundwater. 
The FID can only read organic based compounds 
(they must contain carbon in the molecular structure). 
The FID also responds poorly to hydrocarbons and 
halogenated hydrocarbons (such as gasoline, propane 
fuel). High and low temperature, electrical fields and 
FM radio transmission will also affect instrument 
response. 

2 

4.3 Factors Affecting Organic 
Concentrations in Soil Gas 

Concentrations in soil gas are affected by dissolution, 
adsorption, and partitioning. Partitioning refers to the 
ratio of component found in a saturated vapor above 
an aqueous solution to the amount in the solution; this 
can, in theory, be calculated using the Henry's Law 
constants. Contaminants can also be adsorbed onto 
inorganic soil components or "dissolved" in organic 
components. These factors can result in a lowering of 
the partitioning coefficient. 

Soil "tightness" or amount of void space in the soil 
matrix, will affect the rate of recharging of gas into 
the soil gas well. 

Existence of a high, or perched, water table, or of an 
impermeable underlying layer (such as a clay lens or 

·layer of buried slag) may interfere with sampling of 
the soil gas. Knowledge of site geology is useful in 
such situations, and can prevent inaccurate sampling. 

4.4 Soil Probe Clogging 

A common problem with this sampling method is soil 
probe clogging. A clogged probe can be identified by 
using an in-line vacuum gauge or by listening for the 
sound of the pump laboring. This problem can usually 
be eliminated by using a wire cable to clear probe (see 
Section 7.1.3.). 

4.5 Underground Utilities 

Prior to selecting sample locations, an underground 
utility search is recommended. The local utility 
companies can be contacted and requested to mark the 
locations of their underground lines. Sampling plans 
can then be drawn up accordingly. Each sample 
location should also be screened with a metal detector 
or magnetometer to verify that no underground pipes 
or drums exist. 

5.0 EQUIPMENT/ APPARATUS 

5.1 Slam Bar Method 

C Slam Bar (1 per sampling team). 
C Soil gas probes, stainless steel tubing, 114" 

O.D., 5 ft length. 
C Flexible wire or cable used for clearing the 

.. 
l 
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5.2 

c 
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c 
c 
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tubing during insertion into the well. 
"Quick Connect" fittings to connect sampling 
probe tubing, monitoring instruments, and 
Gilian pumps to appropriate fittings on 
vacuum box. 
Modeling clay. 
Vacuum box for drawing a vacuum around 
Tedlar bag for sample collection (1 per 
sampling team). 
Gilian pump Model HFS113A adjusted to 
approximately 3.0 L/min (1 to 2 per sample 
team). 
114" Teflon tubing, 2 ft to 3 ft lengths, for 
replacement of contaminated sample line. 
1/4" Tygon tubing, to connect Teflon tubing 
to probes and quick connect fittings. 
Tedlar bags, 1.0 L, at least 1 bag per sample 
point. 
Soil Gas Sampling labels, field data sheets, 
logbook, etc. 
PID/FID, or other field air monitoring 
devices, (1 per sampling team). 
Ice chest, for carrying equipment and for 
protection of samples (2 per sampling team). 
Metal detector or magnetometer, for 
detecting underground utilities/pipes/drums 
(1 per sampling team). 
Photovac GC, for field-lab analysis of 
bagged samples: 
Summa canisters (plus their shipping cases) 
for sample, storage and transportation. 
Large dark plastic garbage bags 

Power Hammer Method 

Bosch demolition hammer. 
112" O.D. steel probes, extensions, and 
points. 
Dedicated aluminum sampling points. 
Teflon tubing, 1/4". 
"Quick Connect" fittings to connect sampling 
probe tubing, monitoring instruments, and 
Gilian pumps to appropriate fittings on 
vacuum box. 
Modeling clay. 
Vacuum box for drawing a vacuum around 
Tedlar bag for sample collection (1 per 
sampling team). 
Gilian pump Model HFS113A adjusted to 
approximately 3.0 L/min (1to2 per sample 
team). 
114" Teflon tubing, 2 ft to 3 ft lengths, for 

3 

replacement of contaminated sample line. 
C 1/4" Tygon tubing, to connect Teflon tubing 

to probes and quick connect fittings. 
C Tedlar bags, 1.0 L, at least 1 bag per sample 

point. 
C Soil Gas Sampling labels, field data sheets, 

logbook, etc. 
C HNu Model Pl 101, or other field air 

monitoring devices, (1 per sampling team). 
C lee chest, for carrying equipment and for 

protection of samples (2 per sampling team). 
C Metal detector or magnetometer, for 

detecting underground utilities/pipes/drums 
(1 per sampling team). 

C Photovac GC, for field-lab analysis of 
bagged samples. 

C Summa canisters (plus their shipping cases) 
for sample, storage and transportation. 

C Generator w/extension cords. 
C High lift jack assembly for removing probes. 

5.3 Geoprobe™ Method 

The Geoprobe is a hydraulically-operated sampling 
device mounted in a customized four-wheel drive 
vehicle. The sampling device can be deployed from 
the truck and positioned over a sample location. The 
base of the sampling device is positioned on the 
ground. The weight of the vehicle is hydraulically 
raised on the base. As the weight of the vehicle is 
transferred to the probe, the probe is pushed into the 
ground. A built-in hammer mechanism allows the 
probe to be driven past some dense stratigraphic 
horizons. When the probe reaches the sample depth, 
up to 50 feet under favorable geologic situations, 
samples can be collected. 

Soil gas can be collected from specific depths in two 
general ways. One method involves withdrawing a 
sample directly from the probe rods, after evacuating 
a sufficient volume of air from the probe rods. The 
other method involves collecting a sample through 
tubing attached by an adaptor to the bottom probe rod 
section. Correctly used, this method provides more 
reliable results. Manufacturer's instructions and the 
SOP for the Model 5400 Geoprobe™ Operation 
should be followed when using this method. 

6.0 REAGENTS 

C PID/FID or calibration gases for field air 
monitoring devices (such as methane and 



c 

c 
c 

c 
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7.0 

7.1 

I. 

2. 

3. 

4. 

5. 

isobutylene ). 
Deionized organic-free water, for 
decontamination. 
Methanol, HPLC grade, for decontamination. 
Ultra-zero grade compressed air, for field 
blanks. 
Standard gas preparations for Photovac GC 
calibration and Tedlar bag spikes. 
Propane Torch (for decontamination of steel 
probes) 

PROCEDURES 

Soil Gas Well Installation 

Initially a hole slightly deeper than the 
desired depth is made. For sampling up to 5 
feet, a 5-ft single piston slam bar is used. 
For deeper depths, a piston slam bar with 
threaded 4-foot-long extensions can be used. 
Other techniques can be used, so long as 
holes are of narrow diameter and no 
contamination is introduced. 

After the hole is made, the slam bar is 
carefully withdrawn to prevent collapse of 
the walls of the hole. The soil gas probe is 
then inserted. 

It is necessary to prevent plugging of the 
probe, especially for deeper holes. A metal 
wire or cable, slightly longer than the probe, 
is placed in the probe prior to inserting into 
the hole. The probe is inserted to full depth, 
then p.ulled up three to six inches, then 
cleared by moving the cable up and down. 
The cable is removed before sampling. 

The top of the sample hole is sealed at the 
surface against ambient air infiltration by 
using modeling clay molded around the 
probe at the surface of the hole. 

If conditions preclude hand installation of the 
soil gas wells, the power driven system may 
be employed. The generator powered 
demolition hammer is used to drive the probe 
to the desired depth (up to 12 Ft may be 
attained with extensions). The probe is 
pulled up 1-3 inches ifthe retractable point is 
used. No clay is needed to seal the hole. 
After sampling, the probe is retrieved using 

6. 

7.2 

1. 

2. 

3. 

7.3 

1. 

2. 

4 

the high lift jack assembly. 

If semi-permanent soil gas wells are 
required, the dedicated aluminum probe 
points are used. These points are inserted 
into the bottom of the power driven probe 
and attached to the Teflon tubing. The probe 
is inserted as in step 5. When the probe is 
removed, the point and Teflon tube remain in 
the hole, which may be sealed by backfilling 
with clean sand, soil, or bentonite. 

Screening with Field Instruments 

The well volume must be evacuated prior to 
sampling. Connect the Gilian pump, 
adjusted to 3.0 L/min, to the sample probe 
using a section of Teflon tubing as a 
connector. The pump is turned on, and a 
vacuum is pulled through the probe for 
approximately 15 seconds. Longer time is 
required for sample wells of greater depths. 

After evacuation, the monitoring 
instrument(s) (i.e. HNu or OVA) is 
connected to the probe using a Teflon 
connector. When the reading is stable, or 
peaks, the reading is recorded on soil gas 
data sheets. 

Of course, readings may be above or below 
the range set on the field instruments. The 
range may be reset, or the response recorded 
as a greater than or less than figure. 
Recharge rate of the well with soil gas must 
be considered when resampling at a different 
range setting. 

Tedlar Bag Sampling 

Follow step 7.2.1 to evacuate well volume. 
If air monitoring instrument screening was 
perfonned prior to sample taking, evacuation 
is not necessary. 

Use the vacuum box and sampling train 
(Figure 1) to take the sample. The sampling 
train is designed to minimize the introduction 
of contaminants and losses due to adsorption. 
All wetted parts are either Teflon or stainless 
steel. The vacuum is drawn indirectly to 
avoid contamination from sample pumps. 

.. .. 
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The Tedlar bag is placed inside the vacuum 
box, and attached to the sampling port. The 
sample probe is attached to the sampling port 
via Teflon tubing and a "Quick Connect" 
fitting. 

A vacuwn is drawn around the outside of the 
bag, using a Gilian pump connected to the 
vacuum box evacuation port, via Tygon 
tubing and a "Quick Connect" fitting. The 
vacuum causes the bag to inflate, drawing 
the sample. 

Break the vacuum by removing the Tygon 
line from the pump. Remove the bagged 
sample from the box and close valve. 
Record data on data sheets or in logbooks. 
Record the date, time, sample location ID, 
and the PID/FID instrument reading(s) on 
sample bag label. 

CAUTION: Labels should not be pasted directly onto 
the bags, nor should bags be labeled directly using a 
marker or pen. Inks and adhesive may diffuse through 
the bag material, contaminating the sample. Place 
labels on the edge of the bags, or tie the labels to the 
metal eyelets provided on the bags. Markers with inks 
containing volatile organics (i.e., permanent ink 
markers) should not be used. 

Chain of Custody Sheets must accompany all samples 
submitted to the field laboratory for analysis. 

7.4 Tenax Tube Sampling 

Samples collected in Tedlar bags may be adsorbed 
onto Tenax tubes for further analysis by GC/MS. 

7.4.1 Additional Apparatus 

A. Syringe with a luer-lock tip capable of 
drawing a soil gas or air sample from a 
Tedlar bag onto a Tenax/CMS sorbent tube. 
The syringe capacity is dependent upon the 
volume of sample begin drawn onto the 
sorbent tube. 

B. Adapters for fitting the sorbent tube between 
the Tedlar bag and the sampling syringe. 
The adapter attaching the Tedlar bag to the 
sorbent tube consists of a reducing union 
(1/4" to 1/16" O.D. -- Swagelok cat. # 

C. 

D. 

E. 
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SS-400-6-ILV or equivalent) with a length of 
l/4" 0.D. Teflon tubing replacing the nut on 
the l/6" (Tedlar bag) side. A 114" I.D. 
silicone 0-ring replaces the ferrules in the 
nut on the 114" (sorbent tube) side of the 
union. 

The adapter attaching the sampling syringe to 
the sorbent tube consists of a reducing union 
(l/4" to 1/16" O.D. -- Swagelok Cal # 
SS-400-6-ILV or equivalent) with a 1/4" l.D. 
silicone 0-ring replacing the ferrules in the 
nut on the 114" (sorbent tube) side and the 
needle of a luer-lock syringe needle inserted 
into the 1/16" side. (Held in place with a 
1/16" ferrule.) The luer-lock end of the 
needle can be attached to the sampling 
syringe. It is useful to have a luer-lock 
on/off valve situated between the syringe and 
the needle. 

Two-stage glass sampling cartridge (1/4" 
O.D. x 1/8" I.D. x 5 1/8") contained in a 
flame-sealed tube (Manufacturer: Supelco 
Custom Tenax/Spherocarb Tubes) containing 
two sorbent sections retained by glass wool: 

Front section: 150 mg ofTenax-GC 
Back section: 150 mg of CMS (Carbonized 

Molecular Sieve) 

These tubes are prepared and cleaned in 
accordance with EPA Method 
EMSL/RTP-SOP-EMD-013 by the vendor. 
The vendor sends ten tubes per lot made to 
the REAC GC/MS Laboratory and they are 
tested for cleanliness, precision, and 
reproductability. 

Teflon-capped culture tubes or stainless steel 
tube containers for sorbent tube storage and 
shipping. These containers should be 
conditioned by baking at 120 degrees C for at 
least two hours. The culture tubes should 
contain a glass wool plug to prevent sorbent 
tube breakage during transport. 
Reconditioning of the containers should 
occur between uses or after extended periods 
of disuse (i.e., two weeks or more). 

Nylon gloves or lint-free cloth. (Hewlett 
Packard Part# 8650-0030 or equivalent) 



7.4.2 Sample Collection 

Handle sorbent tubes with care, using nylon gloves (or 
other lint-free material) to avoid contamination. 

Immediately before sampling, break one end of the 
sealed tube and remove the Tenax cartridge. 

Connect the valve on the Tedlar bag to the sorbent 
tube adapter. Connect the sorbent tube to the sorbent 
tube adapter with the Tenax (white granular) side of 
the tube facing the Tedlar bag. Connect the sampling 
syringe assembly to the CMS (black) side of the 
sorbent tube. Fittings on the adapters should be 
finer-tight. Open the valve on the Tedlar bag. Open 
the on/off valve of the sampling syringe. Depending 
on work plan stipulations, at least I 0% of the soil gas 
samples analyzed by this GC method must be 
submitted for confirmational GC/MS analysis 
(according to modified methods TO-I (Tenax 
absorbent] and T0-2 [Carbon Molecular Sieve (CMS) 
absorbent]). Each soil gas sample must be absorbed on 
replicate Tenax/CMS tubes. The volume absorbed on 
a Tenax/CMS tube is dependent on the total 
concentration of the compounds measured by the 
photovac/GC or other applicable GC: 

Total Concentration (ppm) 

>IO 
10 
5 
l 

Sample Volume <mL) 

Use Serial Dilution 
IO - 50 
20-100 

100-250 

After sampling, remove the tube from the sampling 
train with gloves or a clean cloth. DO NOT LABEL 
OR WRITE ON THE TENAX/CMS TUBE. 

Place the sorbent tube in a conditioned stainless steel 
tube holder or culture tube. Culture tube caps should 
be sealed with Teflon tape. 

7.4.3 Sample Labeling 

Each sample tube container (not tube) must be labeled 
with the site name, sample station number, date 
sampled, and volume sampled. 

Chain of custody sheets must accompany all samples 
to the laboratory. 
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7.4.4 Quality Assurance (QA) 

Before field use, a QA check should be performed on 
each batch of sorbent tubes by analyzing a tube by 
thermal desorption/cryogenic trapping GC/MS. 

At least one blank sample must be submitted with 
each set of samples collected at a site. This trip blank 
must be treated the same as the sample tubes except 
no sample will be drawn through the tube. 

Sample tubes should be stored out of UV light (i.e., 
sunlight) and kept on ice until analysis. Samples 
should be taken in duplicate, when possible. 

7.5 Summa Canister Sampling 

I. Follow step 7.2.l to evacuate well volume. 
If PID/FID readings were taken prior to 
taking a sample, evacuation is not necessary. 

2. Attach a certified clean, evacuated 6-liter 
Summa canister via the 1/4" Teflon tubing. 

3. Open valve on Summa canister. The soil gas 
sample is drawn into the canister by pressure 
equilibration. The approximate sampling 
time for a 6 liter canister is 20 minutes. 

4. 

8.0 

8.1 

Site name, sample location, number, and date 
must be recorded on a chain of custody form 
and on a blank tag attached to the canister. 

CALCULATIONS 

Field Screening Instruments 

Instrument readings are usually read directly from the 
meter. In some cases, the background level at the soil 
gas station may be subtracted: 

Final Reading = Sample Reading - Background 

8.2 Photovac GC Analysis 

Calculations used to determine concentrations of 
individual components by Photovac GC analysis are 
beyond the scope of this SOP and are covered in ERT 
SOP #2109, Photovac GC Analysis for Soil Water 
and Air/Soil Gas. 
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9.0 CALIBRATION 

9.1 Field Instruments 

It is recommended that the manufacturers' manuals be 
consulted for correct use and calibration of all 
instrumentation. 

9.2 Gilian Model HFS113A Air 
Sampling Pumps 

Flow should be set at approximately 3.0 L/min; 
accurate flow adjustment is not necessary. Pumps 
should be calibrated prior to bringing into the field. 

10.0 QUALITY ASSURANCE/ 
QUALITY CONTROL 

10.1 Sample Probe Contamination 

Sample probe contamination is checked between each 
sample by drawing ambient air through the probe via 
a Gilian pump and checking the response of the 
FID/PID. If readings are higher than background, 
replacement or decontamination is necessary. 

Sample probes may be decontaminated simply by 
drawing ambient air through the probe until the HNu 
reading is at background. More persistent 
contamination can be washed out using methanol and 
water, then air drying. For persistent volatile 
contamination, use of a portable propane torch may be 
needed. Using a pair of pliers to hold the probe, run 
the torch up and down the length of the sample probe 
for approximately 1-2 minutes. Let the probe cool 
before handling. When using this method, make sure 
to wear gloves to prevent bums. Having more than 
one probe per sample team will reduce lag times 
between sample stations while probes are 
decontaminated. 

10.2 Sample Train Contamination 

The Teflon line forming the sample train from the 
probe to the Tedlar bag should be changed on a daily 
basis. If visible contamination (soil or water) is 
drawn into the sampling train, it should be changed 
immediately. When sampling in highly contaminated 
areas, the sampling train should be purged with 
ambient air, via a Gilian pump, for approximately 30 
seconds between each sample. After purging, the 
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sampling train can be checked using an FID or PID, or 
other field monitoring device, to establish the 
cleanliness of the Teflon line. 

10.3 FID/PID Calibration 

The FID and PIDs should be calibrated at least once 
a day using the appropriate calibration gases. 

10.4 Field Blanks 

Each cooler containing samples should also contain 
one Tedlar bag of ultra-zero grade air, acting as a field 
blank. The field blank should accompany the samples 
in the field (while being collected) and when they are 
delivered for analysis. A fresh blank must be 
provided to be placed in the empty cooler pending 
additional sample collection. One new field blank per 
cooler of samples is required. A chain of custody 
sheet must accompany each cooler of samples and 
should include the blank that is dedicated to that group 
of samples. 

10.5 Trip Standards 

Each cooler containing samples should contain a 
Tedlar bag of standard gas to calibrate the analytical 
instruments (Photovac GC, etc.). This trip standard 
will be used to determine any changes in 
concentrations of the target compounds during the 
course of the sampling day (e.g., migration through 
the sample bag, degradation, or adsorption). A fresh 
trip standard must be provided and placed in each 
cooler pending additional sample collection. A chain 
of custody sheet should accompany each cooler of 
samples and should include the trip standard that is 
dedicated to that group of samples. 

10.6 Tedlar Bag Check 

Prior to use, one bag should be removed from each lot 
(case of 100) ofTedlar bags to be used for sampling 
and checked for possible contamination as follows: 
the test bag should be filled with ultra-zero grade air; 
a sample should be drawn from the bag and analyzed 
via Photovac GC or whatever method is to be used for 
sample analysis. This procedure will ensure sample 
container cleanliness prior to the start of the sampling 
effort. 



10. 7 Summa Canister Check 

From each lot of four cleaned Summa canisters, one 
is to be removed for a GC/MS certification check. If 
the canister passes certification, then it is re-evacuated 
and all four canisters from that lot are available for 
sampling. 

If the chosen canister is contaminated, then the entire 
lot of four Summas must be recleaned, and a single 
canister is re-analyzed by GC/MS for certification. 

10.8 Options 

10.8.1 Duplicate Samples 

A minimum of 5% of all samples should be collected 
in duplicate (i.e., if a total of 100 samples are to be 
collected, five samples should be duplicated.) In 
choosing which samples to duplicate, the following 
criteria applies: if, after filling the first Tedlar bag, 
and, evacuating the well for 15 seconds, the second 
HN (or other field monitoring device being used) 
reading matches or is close to (within 50%) the first 
reading, a duplicate sample may be taken. 

10.8.2 Spikes 

A Tedlar bag spike and Tenax tube spike may be 
desirable in situations where high concentrations of 
contaminants other than the target compounds are 
found to exist Oandfills, etc.). The additional level of 
QA/QC attained by this practice can be useful in 
determining the effects of interferences caused by 
these non-target compounds. Summa canisters 
containing samples are not spiked. 

11.0 DATA VALIDATION 

11.1 Blanks (Field and Tedlar Bag 
Check) 

For each target compound, the level of concentration 
found in the sample must be greater than three times 
the level (for that compound) found in the field blank 
which accompanied that sample to be considered 
valid. The same criteria apply to target compounds 
detected in the Tedlar bag pre-sampling contamination 
check. 
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12.0 HEAL TH AND SAFETY 
CONSIDERATIONS 

Due to the remote nature of sampling soil gas, special 
considerations can be taken with regard to health and 
safety. Because the sample is being drawn from 
underground, and no contamination is introduced into 
the breathing zone, soil gas sampling usually occurs in 
Level D. Ambient air is constantly monitored using 
the HNu PIIOI to obtain background readings during 
the sampling procedure. As long as the levels in 
ambient air do not rise above background, no upgrade 
of the level of protection is needed. 

When conducting soil gas sampling, leather gloves 
should be worn, and proper slam bar techniques 
should be implemented (bend knees). Also, an 
underground utility search should be performed prior 
to sampling. (See Section 4.5). 

13.0 REFERENCES 

Gilian Instrument Corp., Instruction Manual for Hi 
Flow Sampler: HFS113, HFS 113 T, HFS 113U, 
HFS I 13 UT, 1983. 

HNu Systems, Inc., Instruction Manual for Model PI 
101 Photoionization Analyzer, 1975. 

N.J.D.E.P., Field Sampling Procedures Manual, 
Hazardous Waste Programs, February, 1988. 

Roy F. Weston, Inc., Weston Instrumentation Manual, 
Volume I, 1987. 

U.S.E.P.A., Characterization of Hazardous Waste 
Sites - A Methods Manual: Volume II, Available 
Sampling Methods, 2nd Edition, EPA-600/4-84-076, 
December, 1984. 
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APPENDIXB 

HNu Field Protocol 

Field Procedure 

The following sections detail the procedures that are to be followed when using the HNu in the field. 

Startup Procedure 

a. 

b. 

c. 

d. 

Before attaching the probe, check the function switch on the control panel to ensure that it is in the 
off position. Attach the probe by plugging it into the interface on the top of the readout module. 
Use care in aligning the prongs in the probe cord with the plug in; don't force. 

Turn the function switch to the battery check position. The needle on the meter should read within 
or above the green battery are on the scale. If not, recharge the battery. If the red indicator light 
comes on, the battery needs recharging. 

Turn the function switch to any range setting. Look into the end of the probe for no more than two 
to three seconds to see if the lamp is on. Ifit is on, it will give a purple glow. Do not stare into the 
probe any longer than three seconds. Long term exposure to UV light can damage eyes. Also, 
listen for the hum of the fan motor. 

To ZERO the instrument, tum the function switch to the standby position and rotate the zero 
adjustment until the meter reads zero. A calibration gas is not needed since this is an electronic 
zero adjustment If the span adjustment setting is changed after the zero is set, the zero should be 
rechecked and adjusted, if necessary. Wait 15 to 20 seconds to ensure that the zero reading is 
stable. If necessary, readjust the zero. 

Operational Check 

a. 

b. 

Follow the startup procedure. 

With the instrument set on the 0-20 range, hold a solvent-based major market near the probe tip. 
If the meter deflects upscale, the instrument is working. 

Field Calibration Procedure 

a. 

b. 

c. 

d. 

Follow the startup procedure and the operational check. 

Set the function switch to the range setting for the concentration of the calibration gas. 

Attach a regulator (HNu 101-351) to a disposable cylinder of isobutylene gas (HNu 101-351). 
Connect the regulator to the probe of the HNu with a piece of clean Tygon tubing. Tum on the 
value on the regulator. 

After fifteen seconds, adjust the span dial until the meter reading equals the concentration of the 
calibration gas used. Be careful to unlock the span dial before adjusting it. If the span has to be 
set below 3.0, calibration internally or return to equipment maintenance for repair. 

IO 
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e. Record in the field logbook: the instrument ID no. (EPA decal or serial number if the instrument 
is a rental); the initial and final span settings; the date and time; concentration and type of 
calibration has used; and the name of the person who calibrated the instrument. 

Operation 

a. 

b. 

c. 

d. 

e. 

Follow the startup procedure, operational check, and calibration check. 

Set the function switch to the appropriate range. If the concentration of gases or vapors is unknown, 
set the function switch to the 0-20 ppm range. Adjust it if necessary. 

While taking care not to permit the HNu to be exposed to excessive moisture, dirt, or 
contamination, monitor the work activity as specified in the Site Health and Safety Plan. 

When the activity is completed or at the end of the day, carefully clean the outside of the HNu with 
a damp disposable towel to remove any visible dirt. Return the HNu to a secure area and place on 
charge. 

With the exception of the probe's inlet and exhaust, the HNu can be wrapped in clear plastic to 
prevent it form becoming contaminated and to prevent water from getting inside in the event of 
precipitation. 

11 



-
- .. 

--
•• 
.... 

.... -
.... 

..... 

... 

.... 

... 
-

..... 

-
•• 

-
•• 
--
..... 

-----
..... 

-· 

DATA ACQUISfHON PLAN FOR 
. . : PRELll\tlNARY RISK ASSESSMENT 

HOLLOMAN A,FB, NI\1 
SITE SS~57 

APPENDIX F 

USEPA SOP NO. 1704 

SUMMA CANISTER SAMPLING 

JULY 27, 1995 

REV. NO. 0.1 

Revision Date: February 2004 Revision No. 00 Appendix F 



-

----
-
-----

-
-
-
-.. 
---
• -
..... 

"""' 

SUMMA CANISTER SAMPLING 
SOP#: 1704 

DATE: 07/27/95 
REV.#: 0.1 

1.0 SCOPE AND APPLICATION 

The purpose of this standard operating procedure 
(SOP) is to describe a procedure for sampling of 
volatile organic compounds (VOCs) in ambient air. 
The method is based on samples collected as whole 
air samples in Summa passivated stainless steel 
canisters. The VOCs are subsequently separated by 
gas chromatography (GC) and measured by 
mass-selective detector or multidetector techniques. 
This method presents procedures for sampling into 
canisters at final pressures both above and below 
atmospheric pressure (respectively referred to as 
pressurized and subatmospheric pressure sampling). 

This method is applicable to specific voes that have 
been tested and determined to be stable when stored in 
pressurized and subatmospheric pressure canisters. 
The organic compounds that have been successfully 
collected in pressurized canisters by this method are 
listed in the Volatile Organic Compound Data Sheet 
(Appendix A). These compounds have been measured 
at the parts per billion by volume (ppbv) level. 

These are standard (i.e., typically applicable) 
operating procedures which may be varied or changed 
as required, dependent on site conditions, equipment 
limitations or limitations imposed by the procedure or 
other procedure limitations. In all instances, the 
ultimate procedures employed should be documented 
and associated with the final report. 

Mention of trade names or commercial products does 
not constitute U.S. EPA endorsement or 
recommendation for use. 

2.0 METHOD SUMMARY 

Both subatmospheric pressure and pressurized 
sampling modes use an initially evacuated canister . 
Both modes may also use a mass flow 
controller/vacuum pump arrangement to regulate flow. 
With the above configuration, a sample of ambient air 

is drawn through a sampling train comprised of 
components that regulate the rate and duration of 
sampling into a pre-evacuated Summa passivated 
canister. Alternatively, subatmospheric pressure 
sampling may be performed using a fixed orifice, 
capillary, or adjustable micrometering valve in lieu of 
the mass flow controller/vacuum pump arrangement 
for taking grab samples or short duration 
time-integrated samples. Usually, the alternative 
types of flow controllers are appropriate only in 
situations where screening samples are taken to assess 
for future sampling activities. 

3.0 SAMPLE PRESERVATION, 
CONTAINERS, HANDLING, 
AND STORAGE 

After the air sample is collected, the canister valve is 
closed, an identification tag is attached to the canister, 
and the canister is transported to a laboratory for 
analysis. Upon receipt at the laboratory, the canister 
tag data is recorded. Sample holding times and 
expiration should be determined prior to initiating 
field activities. 

4.0 INTERFERENCES AND 
POTENTIAL PROBLEMS 

Contamination may occur in the sampling system if 
canisters are not properly cleaned before use. 
Additionally, all other sampling equipment (e.g., 
pump and flow controllers) should be thoroughly 
cleaned . 

5.0 EQUIPMENT/ APPARATUS 

The following equipment/apparatus (Figure 1, 
Appendix B) is required: 



5.1 Subatmospheric Pressure Sampling 
Equipment 

1. voe canister sampler - whole air sampler 
capable of filling an initially evacuated 
canister by action of the flow controlled 
pump from vacuum to near atmospheric 
pressure. (Andersen Samplers Inc., Model 
87-100 or equivalent). 

2. Sampling inlet line - stainless steel tubing to 
connect the sampler to the sample inlet. 

3. Sample canister - leak-free stainless steel 
pressure vessels of desired volume with 
valve and Summa passivated interior 
surfaces (Scientific Instrumentation 
Specialist, Inc., ID 83843, Andersen 
Samplers, Inc., or equivalent). 

4. Particulate matter filter - 2-µm sintered 
stainless steel in-line filter {Nupro Co., 
Model SS-2F-K4-2, or equivalent). 

5. Chromatographic grade stainless steel tubing 
and fittings - for interconnections (Alltech 
Associates, Cat. #8125, or equivalent). All 
materials in contact with sample, analyte, 
and support gases should be chromatographic 
grade stainless steel. 

6. Fixed orifice, capillary, or adjustable 
micrometering valve - used in lieu of the 
electronic flow controller/vacuum pump for 
grab samples or short duration 
time-integrated samples. 

5.2 

I. 

2. 

3. 

Pressurized Sampling Equipment 

voe canister sampler - whole air sampler 
capable of filling an initially evacuated 
canister by action of the flow controlled 
pump from vacuum to near atmospheric 
pressure. (Andersen Samplers Inc., Model 
87-100). 

Sampling inlet line - stainless steel tubing to 
connect the sampler to the sample inlet. 

Sample canister - leak-free stainless steel 
pressure vessels of desired volume with 
valve and Summa passivated interior 

2 

surfaces (Scientific Instrumentation 
Specialist, Inc., ID 83843, Andersen 
Samplers, Inc., or equivalent). 

4. Particulate matter filter - 2-µm sintered 
stainless steel in-line filter (Nupro Co., 
Model SS-2F-K4-2, or equivalent). 

5. Chromatographic grade stainless steel tubing 
and fittings - for interconnections (Alltech 
Associates, Cat. #8125, or equivalent). All 
materials in contact with sample, analyte, 
and support gases should be chromatographic 
grade stainless steel. 

6.0 REAGENTS 

This section is not applicable to this SOP. 

7.0 PROCEDURE 

7.1 Subatmospheric Pressure Sampling 

7.1.1 Sampling Using a Fixed Orifice, 
Capillary, or Adjustable 
Micrometering Valve 

l. Prior to sample collection, the appropriate 
information is completed on the Canister 
Sampling Field Data Sheet (Appendix C). 

2. A canister, which is evacuated to 0.05 mm 
Hg and fitted with a flow restricting device, 
is opened to the atmosphere containing the 
voes to be sampled. 

3. 

4. 

5. 

6. 

The pressure differential causes the sample 
to flow into the canister. 

This technique may be used to collect grab 
samples (duration of IO to 30 seconds} or 
time-integrated samples (duration of 12 to 24 
hours). The sampling duration depends on 
the degree to which the flow is restricted. 

A critical orifice flow restrictor will have a 
decrease in the flow rate as the pressure 
approaches atmospheric. 

Upon sample completion at the location, the 
appropriate information is recorded on the 
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Canister Sampling Field Data Sheet. 

7.1.2 Sampling Using a Mass Flow 
Controller/Vacuum Pump 
Arrangement (Andersen Sampler 
Model 87-100) 

1. Prior to sample collection the appropriate 
information is completed on the Canister 
Sampling Field Data Sheet (Appendix C). 

2. A canister, which is evacuated to 0.05 mm 
Hg and connected in line with the sampler, is 
opened to the atmosphere containing the 
voes to be sampled. 

3. A whole air sample is drawn into the system 
through a stainless steel inlet tube by a direct 
drive blower motor assembly. 

4. A small portion of this whole air sample is 
pulled from the inlet tube by a specially 
modified inert vacuum pump in conjunction 
with a mass flow controller. 

5. The initially evacuated canister is filled by 
action of the flow controlled pump to near 
atmospheric pressure. 

6. A digital time-program is used to pre-select 
sample duration and start and stop times. 

7. Upon sample completion at the location, the 
appropriate information is recorded on the 
Canister Sampling Field Data Sheet. 

7.2 Pressurized Sampling 

7.2.1 Sampling Using a Mass Flow 
Controller/Vacuum Pump 
Arrangement (Anderson Sampler 
Model 87-100) 

l. Prior to sample commencement at the 
location, the appropriate information is 
completed on the Canister Sampling Field 
Data Sheet. 

2. A canister, which is evacuated to 0.05 mm 
Hg and connected in line with the sampler, is 
opened to the atmosphere containing the 

3 

3. 

4. 

5. 

6 . 

7. 

8.0 

1. 

voes to be sampled. 

A whole air sample is drawn into the system 
through a stainless steel inlet tube by a direct 
drive blower motor assembly. 

A small portion of this whole air sample is 
pulled from the inlet tube by a specially 
modified inert vacuum pump in conjunction 
with a mass flow controller. 

The initially evacuated canister is filled by 
action of the flow controlled pump to a 
positive pressure not to exceed 25 psig. 

A digital time-programmer is used to 
pre-select sample duration and start and stop 
times. 

Upon sample completion at the location, the 
appropriate information is recorded on the 
Canister Sampling Field Data Sheet. 

CALCULATIONS 

A flow control device is chosen to maintain 
a constant flow into the canister over the 
desired sample period. This flow rate is 
determined so the canister is filled to about 
88.l kPa for subatmospheric pressure 
sampling or to about one atmosphere above 
ambient pressure for pressurized sampling 
over the desired sample period. The flow 
rate can be calculated by: 

where: 

F 
p 

v 

T 

F I 
(P)(Jl) 

(1)(60) 

flow rate (cm3/min) 
final canister pressure, 
atmospheres absolute 

volume of the canister 
(cm3

) 

sample period (hours) 

For example, if a 6-L canister is to be filled to 202 
kPa (two atmospheres) absolute pressure in 24 hours, 
the flow rate can be calculated by: 



F ' (2)(6000) ' 8.3cm 3/min 
(24)(60) 

2. If the canister pressure is increased, a 
dilution factor (DF) is calculated and 
recorded on the sampling data sheet. 

where: 

Xa 

Ya 

DF ' Ya 
Xa 

canister pressure 
psia) absolute 
dilution. 
canister pressure 
psia) absolute 
dilution. 

(kPa, 
before 

(kPa, 
after 

After sample analysis, detected VOC concentrations 
are multiplied by the dilution factor to determine 
concentration in the sampled air. 

9.0 QUALITY ASSURANCE/ 
QUALITY CONTROL 

The following general quality assurance procedures 
apply: 

I. All data must be documented on standard 
chain of custody records, field data sheets, or 
site logbooks. 

2. All instrumentation must be operated in 
accordance with operating instructions as 
supplied by the manufacturer, unless 
otherwise specified in the work plan. 
Equipment checkout and calibration 
activities must occur prior to 
sampling/operation, and they must be 
documented. 

10.0 DATA VALIDATION 

This section is not applicable to this SOP. 
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11.0 HEALTH AND SAFETY 

When working with potentially hazardous materials, 
follow U.S. EPA, OSHA, and corporate health and 
safety practices. Specifically, pressurizing of Summa 
canisters should be performed in a well ventilated 
room, or preferably under a fume hood. Care must be 
taken not to exceed 40 psi in the canisters. Canisters 
are under pressure, albeit only 20-30 psi, and should 
not be dented or punctured. They should be stored in 
a cool dry place and always be placed in their plastic 
shipping boxes during transport and storage. 
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APPENDIX A 

Volatile Organic Compound Data Sheet 

TNIL£ 1. VOLATILE OOGNllC CDMPOUND DATA SHEET 

COl1f'OUHD f SYNDNYNl 
l'IUl.EWLAK P~~~

1

1'!c1 FORMULA WEIGHT 

Freon 12 (Dlchlorodi fluormoethane) Cl2CF2 120.91 -29.8 
Hetll)'l chloride (Chlorooethane) Ot3Cl 50,49 -24.2 
Freon 114 (1,2-Dlchloro-1,1,2,2- ClCF2CClFz 170.93 4.1 

tetr af 1 uoroethane I 
Vinyl chloride 'Chloroetl\Ylene) CH2-cHCl 62.50 -13.4 
Hetliyl brOllllde er-thane) Ot3Br 94.94 3,6 
Ethyl chloride (Chloroethane) CH3CH2Cl 64.52 12.3 
Freon II (Trichlorofluoraeth1ne) CCl3F 137.36 23.7 
Ylnylldene chloride (1,1-0lcMoroethene) c2112c12 96.95 31.7 
Dlchlor0111ethane (Metllylene chloride) CNzClz 84.94 39.8 
Freon 113 U,1,2-Trlchloro-1,2,2- CF2ClCCl2F 187.36 41.1 

trlfluoroethalM!) 
l,l·Dlehloroetha11e (Etllylldene chloride) ~f~1 98.96 57.3 
cl s-1,2-Dlch loroetlly le11e 96.94 60.3 
Chlorofora (Trlclllor-th1ne) C11Cl3 119,36 61,7 

I l.2·0lchloroetuM (£tlwlene dichloride) ClCHzCHzCl 98.96 83.5 
j Methyl chlorofora ( 1,1,1-Trlchloroethane) Clf3CCl3 133.41 74.1 
, Benzene (Cycloheutrlene) C6ffti 78.12 80.1 
I C1rllon tetr1ehlorlde (retr1ehlol't1llethane) CCl4 153.82 76.5 
! l ,Z-Dtch lar:ra, .. e (Propylene CH3CHCl012Cl 112.99 96.4 

dichloride 
, Trlchloroetl!ylene (Trlchloraethene) C1CH-CC12 131.29 87 
I cl s-t,3-0khlorap:rne (cls-1,3- Clt3CCl•CHCl 110.97 76 

dlchlor...........,lene 

troflS·l,3-Dlchloraprape"' (cis-1,3-
Ulch loropropylene) 

ClC112CH•CHC I 110.97 112.0 

1,1,2-Trichloroethane (Yinyl trichlorlde) CHzCICHClz 133.41 113,8 
Toluene (Methyl benzene) C6H5Clf3 92.15 110.6 
l ,2·01br01110eth1ne (Etl!ylene dlbr..,lde) BrCHzCHiBr 187.88 131.3 
Tetrach loroethy lue (Perchloroethy lene) ClzC•CC z 165.83 121.1 
Chlorobenzelie (Phenyl dllorldel CfiffsCl 112.56 132.0 
Ethyl benzene 

1~~~~~2C61f4 106,17 136.2 
11-Xylene ll,l·Olnethylbenzene) 106.17 139.1 
p-Xylene l ,4-0i11ethylxylene) 1,4-(C113)zC6ff4 106,17 138.3 
styrene (Vinyl. benzene) Cfi~CH•CH2 104.16 145.2 
1,1,2 ,2-Tetrachloroethane CHC 2Dlct 2 167.85 146.2 
o-Xylene (l ,2-ol .. th1lbenzene) 1,2-(C113)zC6ff4 106.17 144.4 
1,3,5-Trl .. ttirlbenzene l"es ltylene) l ,3,5-(CH3IJC6"6 120.20 164.7 
1,Z,4-lrl .. th1lbenzeAe Pseudoc-ne) 1,2,4-(013IJCfi"6 120.20 169.3 
•Dlchlorobenzene (1,3-0lchlorobeniene) l,3-Cl2Cc;"4 141.0l 113.0 
Benzyl chloride (.-Chlorotoluene) CfilfsCH2CI 126.59 179.J 
o-Dlchlorobenzeoe ·p,2-oichlarobeniene) l,2·C12Cfilf4 147 .01 IBQ.5 
p-Dlchlorobenzene 1,4-Dfchlorobenzene) 1,4-ClzCfi"4 147.0I 174.0 
1,2 ,4-Trlchlorobenzene 1,2 ,4-C I 3Cfill3 181.45 213.5 
Heochlorobutadlene (1,1,2,3,4,4-

Rexach loro-1,3-butadtene) 

6 

ll:L Tiii; 
POINT f 'Cl 

-158.0 
-97 .1 
-94.0 

-1538,0 
-93.6 

-136.4 
-111.0 
-122.5 

-95.,l 
-36.4 

-97.0 
-80,5 
-63.5 
-35.3 
-30.4 

5,5 
-23.0 

-100.4 

-73.0 

-36.5 
-%.0 

9.8 
-19.0 
-45.6 
-'15.0 
-41.9 
11•3 

.30;6 
-36.0 
-25.2 
-44.7 
-U.8 
-24.7 
-39.0 
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CAS 
NUMBER 
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·15-01-4 
14-83-9 
75-00-3 
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14.34.3 
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11-43-2 
56-23-5 
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108-88-3 
106-93-4 
127-18-4 
108-90-7 
100-41-4 

100-42-5 
79-34-5 

108-67-8 
95-63-• 

541-73-1 
100-44-1 
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106-46-7 
120-82-1 
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APPENDIXB 

FIGURE 1. Subatmospheric/Pressurized Sampling Equipment 
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Canister Sampling Field Data Sheet 
Page_of_ 

SUMMA AIR SAMPLING WORK SHEET 

Site:-----------
Samplers:-----
Date:------------

Site#:----------
Work Assignment Manager: _________ _ 

Project Leader: _________ _ 

Sample# 

Location 

SUMMA ID 

Orifice Used 

Analysis/Method 

Time (Start) 

Time (Stop) 

Total Time 

SUMMA WENT TO YES/NO YES/NO YES/NO YES/NO YES/NO 
AMBIENT 

Pressure Gauge 

Pressure Gauge 

Flow Rate (Pre) 

Flow Rate (Post) 

Flow Rate (Average) 

MET Station On-site? Y I N 

General Comments: 
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.. 
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