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Drain and Septic Systems (DSS) Area of
National Concern (AOC) Sites 1006, 1007, 1010, 1015
1020, 1024, 1028, 1029, 1083, 1086, 1108, and 1110

Laboratories

This work supported by the
United States Department of Energy
under contract DE-AC04-94AL85000.

Environmental Restoration Project

Site Histories Constituents of Concern Recommended Future Land Use
+ VOCs, SVOCs, PCBs, HE compounds, metals, cyanide, and radionuclides. + Industrial land use was established for these twelve DSS AOC sites.

Resul'rs of Risk Analysis

InVCSfIgGTIOnS Risk assessment results for the residential scenario are calculated per NMED risk assessment guid-
Drain and septic system site histories for the twelve DSS AOCs are as follows: A backhoe was used to positively locate buried components (drainfield drain lines, drywells) for ance as presented in "Supplemental Risk Document Supporting Class 3 Permit Modification Process”
AOC | Site Name Loca- | Year | Year Drain | Year(s) Septic | Year Septic placement of soil-vapor samplers and soil borings. (SNL October 2003).

Nurmber | W] | e | S p:.:;:d Passive soil-vapor samples were collected in drainfield and seepage pit areas to screen for VOCs. Because COCs were present in concentrations greater than background-screening levels or because
System | Abandoned s For the Soil samples were collected from directly beneath drainfield drain lines, seepage pits, and drywells to constituents were present that did not have background screening numbers, it was necessary to per-
S T e e ?::s' o T serees '-'T'qg;'"f ‘ determine if COCs were released to the environment from drain systems. form risk assessments for these twelve DSS sites. The risk assessment analyses evaluated the
System ) | | potential for adverse health effects for the residential land-use scenario.

Bldg 6730 Septic A- [ 1964 | Early 1990s | 1992, 1995 1996 | 2 - L . . | As shown in the table below, the total Hls and estimated excess cancer risks for six of the twelve

& | The years that site-specific characterization activities were conducted, and soil sampling . S . . .
System | | < < 2 plng =
S : o T o deptlis at eachiof these twelve AOC sites are as follows: DSS sites are below NMED guidelines for the residential land-use scenario.

System and 1992, 1995 DSS Site Name Buried Soil Sampling | Type(s) of Drain System, | Passive For five additional sites, the Hls are below the residential guideline, but the total estimated excess
Scepage Pit | Site Components Beneath and Soil Sampling Soil cancer risks are slightly above the residential guideline. However, the incremental excess cancer risk
Former MO 231~ [ TA-V 199071991, . | | Number (DrainLines; | -Dratilinies, Depths (ft bes) VApor values for these five sites are below the NMED residential guideline.

234 Septic Syste | 1992, 1995 | Drywells S Pits. S i 5 » e . "
iy | T : 199071991 ] Tt i T,‘:_:f:e,,;* i For one of the twelve sites (DSS Site 1029), the total HI and estimated excess cancer risk are slightly

|

|
T-40 Septic System | 1995 | A Backhoe | above the NMED guidelines for the residential land-use scenario due to an isolated detection of
pozas T et ' 3 L E';f N Lk DR Drainfield: 7. 12 2002 | asphalt-like SVOCs in a single sample. With the removal of these SVOCs from the risk assessment,
Septic System . 2; 5 ) Septic System | - : : . . .
Bldg 6560 Septic | TA-I1I 955 199071991, 1007 | Bldg 6730 1997 19981999 |  Drainficld: 45,95 2002 the mcremen}al values are belo‘f" the residential scenario guideline. ]
System and 1992, 1995 | | Septic System o= The residential land-use scenario TEDEs ranged from none to 0.18 mrem/yr, all of which are
Seepage Pit = S . | 1010 | Bldg 6536 None 2002 Septic System Seepage 2002 | substantially below the EPA guideline of 75 mrem/yr. Therefore, these DSS sites are eligible for
Bldg 6584 North | TA-TTI 3 199071991, | 1996 | Septic System Pit: 15,20 icted radislogicalire)
Septic System 1992, 1995 | | and Seepage Pit 2™ Seepage Pit: 23, 28 unrestricted radiological release.

Bldg 6570 Septic | TA-III 056 | 1990/1991 Unknown | 5| Former MO 1998, 1999 Drainfield: 5. 10 7 | Using the SNL predictive ecological risk assessment methodology, four of the twelve AOCs were

System _(t;yckt}gsc:) | ‘ 531—234 Septic evaluated for ecological risk based on the depth of the available data (i.e., 0 to 5 feet bgs). The
s | before b . ystem : s 5 %
Bldg 6523 Septic - 5 1990/1991 | Unknown 2 | MO-146. MO- 1998, 1999 Drainfield: 5.5, 10.5 N | ecologlcal'nsk for all of these sites is acs:eptz-{ble. P
System (backfilled | 235, T-40 In conclusion, human health and ecological risks are acceptable per NMED guidance. Thus, these
| before 1995) Septic System | sites are proposed for CAC without institutional controls.
Bldg 6531 Seepage A- 1991 No septic tank NA 2: MO 242-245 1998, 1999 Drainfield: 5, 10 |
Pits B at this site. | | Septic System
Bldg 6536 Drain A- 7 Early No septic tank | NA Bldg 6560 N 2002 Septic System Seepage
System 1990s? at this site | I Septic System Pit: 14,19
| and Seepage Pit ™ Seepage Pit: 7,12
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= 297 s | Residential land use scenano risk assessment valucs tor COCs at the twelve AOCs are as
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Bldg 6570 02 2002 Scepage Pit 9, 14 [ i Land Use Scenario

Septic Syst ) o N ' i DSS Site Excess Cancer
Septic System o = | Number DSS Site Name Hazard Index Risk

Bldg 6523 2003 2002 Seepage Pit: 10, 15 | 1006 Bidg 6731 Septic Sysiem 0.26 155 Total 2.62E-7
Septic System

= | = Incremental
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e e . - Summary of Data Used for NFA Justification [ B0 s 7 S0
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1010 Bldg 6536 Septic System and Seepage Pit E 487 VOCs, and no significant VOC contamination was identified at any of the seven sites. AS‘“““" (after ',f;‘:’s‘;‘,‘(;(”,""“‘ '“"‘a‘;‘fh’:;‘_ ;&?:(ﬁ“jl BF
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1028 Bldg 6560 Septic System and Seepage Pit TA- 482 and cyanide was identified at six of the sites. HE compounds were not detected at any of these sites. ey d 6336 Drain Syvem Ba— 22
1029 Bldg 6584 North Septic System 3 482 Arsenic was detected above background at six sites, and barium was detected above background at Guidance &
1083 Bldg 6570 Septic System z 493 | one site. No other metals were detected above background concentrations.
1086 Bldg 6523 Septic System (A- 492 | Either U-235 or U-238 was detected at an activity slightly above the background activity at three of the
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sites. U.S. Department of Energy Sandia National Laboratories
All confirmatory soil sample analytical results were used for characterizing the sites, for performing the Sandia Site Office Environmental Restoration Project
risk screeniné assessments, and as justification for the NFA proposals for these sites. | Environmental Restoration Task Leader: Brenda Langkopf
Mr. John Gould Telephone (505) 284-3272
Telephone (505) 845-6089
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PR T = National Nuclear Security Administration
N ‘d@! Sandia Site Office
Jediionsd Nodebt Sacurily Awbeiatiatién P.C. Box 5400 '
Albuquerque, New Mexico 87185-5400
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CERTIFIED MAIL-RETURN RECEIPT REQUESTED

Mr. John E. Kieling, Manager

Permits Management Program
Hazardous Waste Bureau

New Mexico Environment Department
2905 Rodeo Park Rd., Building E
Santa Fe, NM 87505

Dear Mr. Kieling:

On behalf of the Depariment of Energy (DOE) and Sandia Corporation, DOE is
submitting the enclosed SWMU Assessment Reports and Proposals for No
Further Action {(NFA) for Drain and Septic Systems (DSS) Sites 1006, 1007,
1015, 1020, 1024, 1029, 1108, and 1110 at Sandia National Laboratories, New
Mexico, EPA ID No. NM58S0110518.

This submittal includes descriptions of the site characterization work, soil
characterization data, and risk assessments for DSS Sites 1006, 1007, 1015,
1020, 1024, 1029, 1108, and 1110. The risk assessments conclude that for
these eight sites (1) there is no significant risk to human health under both the
industrial and residential land-use scenarios, and {2) that there are no ecological
risks associated with these sites.

DOE and Sandia are requesting a determination that these DSS sites are
- acceptable for No Further Action.

if you have any guestions, please contact John Gould at (505) 845-6089.

Sincerely,

Patly Wagner Lo
Manager

Enclosure



J. Kieling 2)

cc wienclosure:

L. King, EPA, Region 8 (2 copies, via Certified Mail)
W. Moats, NMED-HWB (via Certified Mail)

M. Gardipe, NNSA/SC/ERD

C. Voorhees, NMED-OB {Santa Fe)

D. Bierley, NMED-OB

cc w/o enclosure:

K. Thomas, EPA, Region ©
S. Martin, NMED-HWB

F. Nimick, SNL, MS 1089

D. Stockham, SNL, MS 1087
P. Freshour, SNL, MS 1087
M. Sanders, SNL, MS 1087
R. Methvin, SNL MS 1089

J. Pavletich, SNL MS 1087
A. Villareal, SNL, MS 1035
A. Blumberg, SNL, MS 0141
M. J. Davis, SNL, MS 108¢
ESHSEC Records Center, MS 1087

MAR 2 3 2004



Sandia National Laboratories/New Mexico
Environmental Restoration Project

SWMU ASSESSMENT REPORT AND
PROPOSAL FOR NO FURTHER ACTION
DRAIN AND SEPTIC SYSTEMS SITE 1006,
BUILDING 6741 SEPTIC SYSTEM

March 2004

United States Department of Energy
Sandia Site Office
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1.0 PROJECT BACKGROUND

Environmental characterization of Sandia National Laboratories/New Mexico (SNL/NM) Drain
and Septic Systems (DSS) started in the early 1990s. These units consist of either septic
systems (one or more septic tanks plumbed to either drainfields or seepage pits), or other types
of miscellaneous drain units without septic tanks (including drywells or french drains, seepage
pits, and surface outfalls). Initially, 23 of these sites were designated as Solid Waste
Management Units {SWMUSs) under Operable Unit (OU) 1295, Septic Tanks and Drainfields.
Characterization work at 22 of these 23 SWMUs has taken place since 1994 as part of SNL/NM
Environmental Restoration (ER) Project activities. The twenty-third site did not require any
characterization, and an administrative proposal for no further action (NFA) was granted in July
1995.

Numerous other DSS sites that were not designated as SWMUs were also present throughout
SNL/NM. An initial list of these non-SWMU sites was compiled and summarized in an SNL/NM
document dated July 8, 1996; the list included a total of 101 sites, facilities, or systems (Bleakly
July 1996). For tracking purposes, each of these 101 individual DSS sites was designated with
a unigue four-digit site identification number starting with 1001. This numbering scheme was
devised to clearty differentiate these non-SWMU sites from existing SNL/NM SWMUs, which
have been designated by one- to three-digit numbers. As work progressed on the DSS site
evaluation project, it became apparent that the original 1996 list was in need of field verification
and updating. This process included researching SNL/NM'’s extensive library of facilities
engineering drawings and conducting field verification inspections jointly with SNL/NM ER
personnel and New Mexico Environment Department (NMED)/Hazardous Waste Bureau (HWB)
regulatory staff from July 1999 through January 2000. The goals of this additional work
included the following:

+ Determine to the degree possible whether each of the 101 systems included on
the 1996 list was still in existence, or had ever existed.

» For systems confirmed or betieved to exist, determine the exact or apparent
locations and compcenents of those systems (septic tanks, drainfields, seepage
pits, etc.).

« ldentify which systems would, or would not, need initial shallow investigation work
as required by the NMED.

+ For systems requiring characterization, determine the specific types of shallow
characterization work (including passive soil-vapor sampling and/or shallow soil
borings) that would be required by the NMED.

A number of additional drain systems were identified from the engineering drawings and fieid
inspection work. It was also determined that some of the sites on the 1996 list actually
contained more than one individual drain or septic system that had been combined under one
four-digit site number. In order to reduce confusion, a decision was made to assign each
individual system its own unique four-digit number. A new site list containing a total of

121 individual DSS sites was generated in 2000. Of these 121 sites, the NMED required
envirorumental assessment work at a total of 61. No characterization was required at the
remaining 60 sites because the sites either were found not 1o exist, were the respensibility of
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other non-SNL/NM organizations, were already designated as individual SWMUs, or were
considered by the NMED to pose no threat to human health or the environment. Subsequent
backhoe excavation at DSS Site 1091 confirmed that the system did not exist, which decreased
the number of DSS sites requiring characterization to 60.

Concurrent with the field inspection and site identification work, NMED/HWB and SNL/NM ER
Project technical personnel worked together to reach consensus on a staged approach and
specific procedures that would be used to characterize the DSS sites, as well as the remaining
OU 1295 Septic Tanks and Drainfield SWMUs that had not been approved for NFA. These
procedures are described in detail in the “Sampling and Analysis Plan [SAP] for Characterizing
and Assessing Potential Releases to the Environment From Septic and Other Miscellaneous
Drain Systems at Sandia National Laboratories/New Mexico” (SNL/NM October 1999), which
was approved by the NMED/HWB on January 28, 2000 (Bearzi January 2000). A follow-on
document, “Field Implementation Plan [FIP], Characterization of Non-Environmental Restoration
Drain and Septic Systems” (SNL/NM November 2001), was then written to formally document
the updated DSS site list and the specific site characterization work required by the NMED for
each of the 60 DSS sites. The FIP was approved by the NMED in February 2002 (Moats
February 2002).
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2.0 DSS SITE 1006: BUILDING 6741 SEPTIC SYSTEM

2.1 Summary

The SNL/NM ER Project conducted an assessment of DSS Site 1006, the Building 6741 Septic
System. There are no known or specific environmental concerns at this site. The assessment
was conducted to determine whether environmental contamination was released to the
environment via the septic system present at the site. This report presents the results of the
assessment and, based upon the findings, recommends a risk-based proposal for NFA for
DSS Site 1006. This NFA proposal provides documentation that the site was sufficiently
characterized, that no significant releases of contaminants to the environment occurred via the
Building 6741 Septic System, and that it does not pose a threat to human health or the
environment under either industrial or residential land-use scenarios. Current operations at the
site are conducted in accordance with applicable laws and regulations that are protective of the
environment, and septic system discharges are now directed to the City of Albuquerque sewer
system.

Review and analysis of all relevant data for DSS Site 1006 indicate that concentrations of
constituents of concern (COCs) at this site were found to be below applicable risk assessment
action levels. Thus, DSS Site 1006 is proposed for an NFA decision based upon sampling data
demonstrating that COCs released from the site into the envirenment pose an acceptable level
of risk under current and projected future land uses as set forth by Criterion 5, which states:
“The SWMU/AQC [Area of Concern] has been characterized or remediated in accordance with
current applicable state or federal regulations, and the available data indicate that contaminants
pose an acceptable level of risk under current and projected future land use” (NMED March
1998).

2.2 Site Description and Operational History

2.2.1 Site Description

DSS Site 1006 is located in SNL/NM Technical Area (TA)-lll on federally owned land controlled
by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department of Energy. The site is
located at the north end of the long sled track, approximately 5,000 feet west of the entrance to
TA-HI (Figure 2.2.1-1). The original septic system consisted of a septic tank and distribution box
that emptied to a T-shaped drainfield, with a 40-foot-wide lateral at the end of a 65-foot-long
drain line. The system was later expanded, probably when the building was modified in

the early 1980s, and six additional drain lines, each 100 to 110 feet long, were added

(Figure 2.2.1-2). Construction details are based upon engineering drawings (SNL/NM July
1967), site inspections, and backhoe excavations of the system. The system received
discharges from Building 6741, approximately 90 feet to the northeast.

The surface geology at DSS Site 1006 is characterized by a veneer of aeclian sediments
underiain by Upper Santa Fe Group alluvial fan deposits that interfinger with sediments of the
ancestral Rio Grande west of the site. These deposits extend to, and probably far below, the
water table at this site. The alluvial fan materials originated in the Manzanita Mountains east of
DSS Site 1006, typically consist of a mixture of silts, sands, and gravels that are poorly sorted,
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and exhibit moderately connected lenticular bedding. Individual beds range from 1 to 5 feet in
thickness with a preferred east-west orientation and have moderate to low hydraulic
conductivities (SNL/NM March 1996). Site vegetation primarily consists of desert grasses,
shrubs, and cacti.

The ground surface in the vicinity of the site is flat or slopes slightly to the west. The

closest major drainage is the Arroyo del Coyote, located approximately 1.5 miles northeast of
the site. No perennial surface-water bodies are present in the vicinity of the site. Average
annual rainfall in the SNL/NM and KAFB area, as measured at Albuquerque International
Sunport, is 8.1 inches (NOAA 1990). Infiltration of precipitation is almost nonexistent as virtually
all of the moisture subsequently undergoes evapotranspiration. The estimates of
evapotranspiration rates for the KAFB area range from 95 to 99 percent of the annual rainfall
(SNL/NM March 1996).

The site lies at an average elevation of approximately 5,343 feet above mean sea level
(SNL/NM April 2003). Depth to groundwater is approximately 460 feet below ground surface
(bgs) at the site. Groundwater flow is thought to be generally to the west-northwest in this area
(SNL/NM March 2002). The production wells nearest to DSS Site 1006 are KAFB-4 and
KAFB-2, which are approximately 2.5 and 3.3 miles north and northwest of the site,
respectively. The nearest groundwater monitoring wells are in the northwest corner of TA-II,
approximately 1,200 feet west of the site.

222 Operational History

Available information indicates that Building 6741 was constructed in 1968 (SNL/NM March
2003) as a control building for the long sled track, and it is assumed that the septic system was
constructed at the same time. Because operational records were not available, the site
investigation was planned to be consistent with other DSS site investigations and to sample for
the COCs most commonly found at similar facilities. In 1994, the septic system discharges
were routed to the City of Albuquerque sanitary sewer system (Aas April 1994). The old septic

system line would have been disconnected, capped, and the system abandoned in place
concurrent with this change (Romero September 2003).

23 Land Use

2.3.1 Current Land Use

The current land use for DSS Site 10086 is industrial.

2.3.2 Future/Proposed Land Use

The projected future land use for DSS Site 1006 is industrial (DOE et al. September 1995).
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3.0 INVESTIGATORY ACTIVITIES

3.1 Summary

Four assessment investigations have been conducted at this site. In 1992 and 1995,

waste characterization samples were collected from the septic tank (Investigation 1). In June
1997, a backhoe was used to physically locate the buried drainfield drain lines at the site
(Investigation 2). In June 1998 and August 1999, near-surface soil samples were collected from
three borings in the drainfield (Investigation 3). In April and May 2002, a passive soil-vapor
survey was conducted to determine whether areas of significant volatile organic compound
(VOC) contamination were present in the soil around the drainfield (Investigation 4).
Investigations 2, 3, and 4 were required by the NMED/HWB to adequately characterize the site
and were conducted in accordance with procedures presented in the SAP (SNL/NM October
1999) and FIP (SNL/NM November 2001) described in Chapter 1.0. These investigations are
discussed in the following sections.

3.2 Investigation 1—Septic Tank Sampling

Investigation 1 consisted of sampling efforts to characterize the waste contents of all SNL/NM
septic tanks for chemical and radiological contamination. The primary goal of the sampling was
to identify types and concentrations of potential contaminants in the waste within the tanks so
that the appropriate waste disposal and remedial activities could be planned.

On June 30, 1992, and July 10, 1995, as part of the SNL/NM Septic System Monitoring
Program, aqueous and sludge samples were collected from the Building 6741 septic tank
(SNL/NM June 1993, SNL/NM December 1995). During the June 30, 1992 sampling, duplicate
samples of the aqueous and sludge phases were also collected. Aqueous samples were
analyzed at an off-site laboratory for VOCs, semivolatile organic compounds (SVOCs),
pesticides, polychlorinated biphenyls (PCBs), total metals, phenolic compounds, nitrates/nitrites,
formaldehyde, fluoride, cyanide, oil and grease, gross alpha/beta activity, tritium, and
radionuclides by gamma spectroscopy. The sludge sample and duplicate were analyzed at an
off-site laboratory for metals and gross alpha/beta activity, tritium, and radionuclides by gamma
spectroscopy. The 1995 aqueous sample was analyzed for VOCs, SVOCs, pesticides, PCBs,
total metals, phenolics, nitrates/nitrites, formaldehyde, fluoride, oil and grease, gross alpha/beta
activity, tritium, and radionuclides by gamma spectroscopy. The 1995 sludge sample was
analyzed for VOCs, SVOCs, pesticides, PCBs, isotopic plutonium, isotopic strontium, isotopic
thorium, and isotopic uranium. The analytical results are presented in Annex A. A fraction of
each sample was also submitted to the SNL/NM Radiation Protection Sample Diagnostics
(RPSD) Laboratory for gamma spectroscopy analysis prior to off-site release. On February 1
and 13, 1996, the residual contents, approximately 903 gallons of waste and added water, were
pumped out and managed according to SNL/NM policy (Shain August 1996).

3.3 Investigation 2—Backhoe Excavation
On June 2, 1997, a backhoe was used to determine the location, dimensions, and average

depth of the original and modified DSS Site 1006 drainfield system (Figure 2.2.1-2). The
original drain lines were located at a depth of 6.5 feet bgs. The depths of the six laterals in the
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new drainfield ranged from 5 feet bgs for the northwest drain lines to 6.5 feet bgs for the
southeast drain lines. No visible evidence of stained or discolored soil or odors indicating
residual contamination were observed during the excavation. No samples were collected during
the backhoe excavation at the site.

3.4 Investigation 3—Soil Sampling

Once the system drain lines were located, soil sampling was conducted in accordance with the
rationale and procedures in the SAP (SNL/NM October 1999) approved by the NMED. On June
29, 1998, and again on August 18, 1999, soil samples were collected from three drainfield
boreholes. Soil boring locations are shown on Figure 2.2.1-2. Figure 3.4-1 shows soil samples
being collected at DSS Site 1006. A summary of the boreholes, sample depths, sample
analyses, analytical methods, laboratories, and sample dates is presented in Table 3.4-1.

3.4.1 Soil Sampling Methodology

An auger drill rig was used to sample all boreholes at two depth intervals. In drainfields, the top
of the shallow interval started at the bottom of the drain line trenches, as determined by the
backhoe excavation, and the lower (deep) interval started at 5 feet beneath the top sample
interval. Once the auger rig had reached the top of the sampling interval, a 3- or 4-foot-long by
1.5-inch inside diameter Geoprobe™ sampling tube lined with a butyl acetate (BA) sampling
sleeve was inserted into the borehole and hydraulically driven downward 3 or 4 feet to fill the
tube with soil.

Once the sample tube was retrieved from the borehole, the sample for VOC analysis was
immediately collected by slicing off a 3- to 4-inch section from the lower end of the BA sleeve
and capping the section ends with Teflon® film, then a rubber end cap, and finally sealing the
tube with tape.

For the non-VOC analyses, the soil remaining in the BA liner was emptied into a
decontaminated mixing bowl, and aliquots of soil were transferred into appropriate sample
containers for analysis. On occasion, the amount of soil recovered in the first sampling run was
insufficient for sample volume requirements. In this case, additional sampling runs were
completed until an adequate soil volume was recovered. Soil recovered from these additional
runs was emptied into the mixing bowl and blended with the soil already collected. Aliquots of
the blended soil were then transferred into sample containers and submitted for analysis.

All samples were documented and handled in accordance with applicable SNL/NM operating
procedures and transported to on- and off-site laboratories for analysis.

AL/3-04/WP/SNLO4:r5479.doc 3-2 B40857.03.01 03/12/04 3:06 PM



Figure 3.4-1
Collecting soil samples with the Geoprobe™ at DSS Site 1006,
the Building 6741 drainfield. View to the northeast. August 18, 1999
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DSS Site 1006, Building 6741 Septic System Soil Samples

Table 3.4-1
Summary of Area Sampled, Analytical Methods, and Laboratories Used for

Top of
Sampling
Number of Intervals in
Borehole | each Borehole | Total Number of | Analytical Parameters and Analytical Date Samples
Sampling Area Locations (it bgs) Soil Samples EPA Methods? Laboratory Collected
Drainfield 3 7,12 6 VOCs GEL 08-18-99
EPA Method 8260
3 7,12 6 plus 1 Duplicate |SVOCs GEL 06-29-98
EPA Method 8270
3 7,12 6 PCBs GEL 08-18-89
EPA Method 8082
3 7,12 6 plus 1 Duplicate {HE Compounds GEL, ERCL 06-29-98
EPA Method 8330; MEKC at
ERCL
3 7, 12 6 plus 1 Duplicale |RCRA Metals GEL, ERCL 06-29-98
EPA Methods 6000/7000
3 7,12 6 Hexavalent Chromium GEL 08-18-99
EPA Method 7196A
3 7,12 3] Total Cyanide GEL 08-18-99
EPA Method 9012A
3 7,12 6 plus 1 Duplicate |Gamma Spectroscopy GEL, RPSD 06-29-98
EPA Method 9011
3 7,12 6 Gross Alpha/Beta Activity GEL 06-29-98
EPA Msthod 800.0

4EPA November 1986.
bgs = Below ground surface.

DSS = Drain and Septic Systems,

EPA = U.S. Environmental Protection Agency.
ERCL = Environmental Restoration Chemistry Laboratory.

ft = Foot (feet).

GEL = General Engineering Laboratories, Inc.
HE = High explosive(s).

MEKC = Micellar Electro-Kinetic Chromatography.

PCB = Polychlorinated biphenyl.
RCRA = Resource Conservation and Recovery Act.
RPSD = Radiation Protection Sample Diagnostics Laboratory.

SVOC = Semivolatile organic compound.

VOC = Volatile organic compound.




3.4.2 Soil Sampling Results and Conclusions

Analytical results for the soil samples collected at DSS Site 1006 are presented and discussed
in this section.

VOCs

VOC analytical results for the six scil samples collected from the drainfield boreholes are
summarized in Table 3.4.2-1. Method detection limits (MDLs) for the VOC soil analyses are
presented in Table 3.4.2-2. Toluene was detected in every soil sample; 2-butanone was
detected in all but one of the samples. These compounds were not detected in the trip blank
(TB) associated with these samples. They are common faboratory contaminants and may not
indicate soil contamination at this site.

SVOCs

SVOC analytical results for the six soil samples and one duplicate collected from the drainfield
boreholes are summarized in Table 3.4.2-3. MDLs for the SVOC soil analyses are presented in
Table 3.4.2-4. The SVOC, bis-2(ethylhexyl) phthalate, was detected only in the 7-foot sample
from borehole BH2. This compound is a common contaminant found in plastics and may not
indicate soil contamination at this site.

PCBs
PCB anatytical results for the six soil samples collected from the drainfield boreholes are

summarized in Table 3.4.2-5. MDLs for the PCB soil analyses are presented in Table 3.4.2-6.
No PCBs were detected in any sample collected at this site.

HE Compounds

High explosive (HE) compound analytical results for the six soil samples and one duplicate
collected from the drainfield boreholes are summarized in Table 3.4.2-7. MDLs for the HE soil
analyses are presented in Table 3.4.2-8. No HE compounds were detected in any sample
collected at this site.

RCRA Metals and Hexavalent Chromium

Resource Conservation and Recovery Act (RCRA) metals and hexavalent chromium analytical
results for the six soil samples and one duplicate collected from the drainfield boreholes are
summarized in Table 3.4.2-9. MDLs for the metals in soil analyses are presented in

Table 3.4.2-10. Arsenic was only detected slightly above the NMED-approved background in
the 7-foot sample from borehole BH3. Barium was only detected slightly above the NMED-
approved background in the 7-foot duplicate sample from borehole BH3.
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Table 3.4.2-1
Summary of DSS Site 1006, Building 6741 Septic System
Confirmatory Soil Sampling, VOC Analytical Results
August 1999

(OH-Site Laboratory)
VOCs
{EPA Method 82602)
Sample Attributes (1g/kg)
Record Sample
Number® ER Sample ID Depth (1) | 2-Butanone Toluene
602762 |[6741-DF1-BH1-7-S 7 1 3.2
602762 |6741-DF1-BH1-12-§ 12 22 3.2
602762 | 6741-DF1-BH2-7-S 7 1 3.7
602762 | 6741-DF1-BH2-12-S 12 21 5.
602762 |6741-DF1-BH3-7-S 7 ND (3.2) 1.6
602762 |[6741-DF1-BH3-12-S 12 6.1 1.4
Quality Assurance/Quality Control Sample (ug/L)
602762 |6620-SP1-TB° | NA | ND(GBS | ND(05

Note: Values in bold represent detected analytes,

agPA November 1936.

bAnalysis request/chain-of-custody record.

¢ER sample |D reflects the final site for VOC samples included in this shipment.
BH = Borehole.

DF = Drainfield.

DSS = Drain and Septic Systems.

EPA =U.S. Ervironmental Protection Agency.

ER = Environmental Restoration.
ft = Foot (feet).
D = [dentification.

MDL = Method detection limit.
pg/kg = Microgram(s) per kilogram.
umg/l = Microgram(s) per liter.

NA = Not applicable.

ND ()} = Notdetected above the MDL, shown in parentheses.
S = Soil sample.

SP = Seepage pit.

B = Trip blank.

VOC = Volatile organic compound.
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Table 3.4.22
Summary of DSS Site 1006, Building 6741 Septic System
Confirmatory Soil Sampling, VOC Analytical MDLs

August 1989
(Off-Site Laboratory}
EPA Method 82602
Detection Limit
Anabgte (uglkg)
Acetone 10.3
Benzene (0.5
Bromadichloromethane 0.1 ]
Bromoform 0.3 |
Bromomelhane 0.3
2-Butanona - 32
Carbon disulfide 0.3
Carbon tetrachloride 0.5
Chiorobenzene 0.3
| Chloroethane 0.3
Chloroform 0.1
Chloromethane 0.2
Dibromochioromethans 0.2
1,1-Dichloroethane 0.1
1,2-Dichloroethane 0.2
i.1-Oichloroathena 0.3
cis-1,2-Dichloroethene (.1
trans-1,2-Dichloroethene 0.4
1,2-Dichloropropane ] 0.2
cis-1,3-Dichloropropene 0.2
trans-1,3-Dichloropropene 0.3
Ethylbenzene 0.3
2-Hexanone 2.8
Methylene chloride 1.4 —
4-Methyl-2-pentanone 31
. Styrene 3
1,1,2,2-Tetrachloreethane 05
Tetrachloroethene B 0.4 L
Toluene 0.2 ]
1,1,1-Trichloroethane D1
1,1,2-Trichloroethane 0.3
Trichloroethene 0.3
Viny! acetate 2.1
Vinyi chloride 0.4
Xylene 0.7 ]
2EPA November 1986.

DSS = Drain and Septic Systems.
EPA = U.S. Environmental Protection Agency.

MDL = Method detection limit.

pg’kg = Microgram(s} per kilogram.
VOC = Volatile organic compound.
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Table 3.4.2-3
Summary of DSS Site 1006, Building 6741 Septic System
Confirmatory Soil Sampling, SVOC Analytical Results
June 1998
{Off-Site Laboratory)

SVOCs
(EPA Method 82707)
Sample Attributes {ug’kg)
Record Sample
NumberP ER Sample ID Depth (ft) 1 bis(2-Ethylhexyl) phthalate
600423 [6741-DF1-BH1-7-S 7 ND {170}
600423 |6741-DF1-BH1-12-S 12 ND {(170)
600423 |6741-DF1-BH2-7-S 7 210 J (349
600423 6741-DF1-BH2-12-8 12 ND (170)
600423 |6741-DF1-BH3-7-8 7 ND (170)
600423 | 6741-DF1-BH3-7-DU 7 ND (170)
600423 |[6741-DF1-BH3-12-S 12 ND (170}
Note: Values in bold represent detected analytes.
2EPA November 1986.
bAnalysis request/chain-of-custody record.
BH = Borehole.
DF = Drainfield.
DU = Dupficate sample.
DSS = Drain and Septic Systems.
EPA = U.S. Environmental Protection Agency.
ER = Environmental Restoration.
ft = Foot (feet).
ID = |dentification.
JO) = The repotted value is greater than or equal to the MDL but is less than the
practical quantitation limit, shown in parentheses.
MDL = Method detection limit.

ug’kg = Microgram(s) per kilogram.

ND () = Not detected above the MDL, shown in parentheses.
S = Soil sample.

SVOC = Semivolatile organic compound.
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Table 3.4.2-4

Summary of DSS Site 1006, Building 6741 Septic System

Confirmatory Soif Sampling, SYOC Analytical MDLs

June 1998
(Oft-Site Laboratory)
EPA Method 82702
Detection Limit
Analyle {pg/ka)
Acenaphthene 170
Acenaphthylene 170
Anthracens 170
Banzoic acid 33¢
Benzo{a)anthracena 170
Benzol(a)pyrene 170
Benzo(b)luoranthene 170 R
Benzo(g.h,jperylene 170
Benzo{ktlucranthene 170
Benzyl alcohol 170
4-Bromophenyl phenyl ether 170 ]
Butylbenzyl phthalate 170
4-Chlorobenzenamineg 330
bis(2-Chloroethoxy)methane 170
bis(2-Chloroethyl)ether 170
bis-Chloroisopropyl ether 170
4-Chloro-3-methylphenol 170
2-Chloronaphthalene 170
2-Chlorophenol 170
4-Chlorophenyl phenyl ether 170
Chrysene 170 —
0-Cresol 170
m,p-Cresol 170
Dibenz[a,hlanthracene 170
Dibenzofuran 170
1,2-Dichlorobenzene 170 T
1,3-Dichlorobenzene 170
t.4-Dichlorobenzene 170
3,3-Dichlorobenzidine 830
2, 4-Dichiorophenol 170
Diethyiphihalate 170
2. 4-Dimethyiphenol 170
Dimethyiphthalate 170
Di-n-butyl phthalate 170
Dinitro-o-cresol 170
2,4-Dinitrophenol 330
2, 4-Dinitratoluene 170
2,6-Dinitrotolusne 170
Di-n-octyl phihalate 170
1,2-Diphenylhydrazine 170
bis(2-Ethylhexyl) phthalate 170
Fluoranthene 170

Refer to fooinotes at end of table.
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Table 3.4.2-4 (Concluded)
Summary of DSS Site 1006, Building 6741 Septic System

Confirmatosy Soil Sampling, SVOC Analytical MDLs

June 1998
(Off-Site Laboratory)
EPA Method 82702
Detection Limit
Analyte {na/kg)

Fluorene 170
Hexachlorobenzene 170
Hexachlorobutadiene 170
Hexachlorocyclopentadiene 170
Hexachloroethane 170
Indeno(1,2,3-cd)pyrene 170
Isophorone 170
2-Mgthyinaphthalene 170
Naphthalene 170
2-Nitroaniline 170
3-Nitroaniline 170
4-Nitroaniltine 170
Nitrobenzene 170
2-Nitrophenaol 170
4-Nitrophenol 330
n-Nitrosodiphenylamine 170
n-Nitrosodipropylamine 170
Pentachlcrophenol 170
Phenanthrene 170
Phenol 170
Pyrene 170
1,2,4-Trichlorobenzene 170
2,4,5-Trichlorophenol 170
2,4.6-Trichlorophenol 170

aEPA November 1986.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.

MDL = Method detection limit.
ug’kg = Microgram{s) per kilogram.
SVOC = Semivolatile organic compound.
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Table 3.4.2-5
Summary of DSS Site 1006, Building 6741 Septic System
Confirmatory Soil Sampling, PCB Analytical Results
August 1999
(Off-Site Laboratory)

Sample Attributes PCBs
Record Sample (EPA Method 80822)
Number? ER Sample ID Depth (it} (ug/’kg)
602762 | 6741-DF1-BH1-7-S 7 ND
602762 |B6741-DF1-BH1-12-S 12 ND
602762 |6741-DF1-BH2-7-5 7 ND
602762 |6741-DF1-BH2-12-S 12 ND
602762 | 6741-DF1-BH3-7-S 7 ND
602762 | 6741-DF1-BH3-12-S 12 ND
aEPA November 1986.

bAnalysis request/chain-of-custody record.

BH = Borehole.

DF = Drainfield.

DSS = Drain and Septic Systems.

EPA =U.8. Environmental Protection Agency.

ER = Environmental Restoration.
ft = Foot (fest).
D = ldentification.

ug/kg = Microgram(s) per kilogram.
ND = Not detected.

PCB = Polychlorinated biphenyl.
S = Soil sample.
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Table 3.4.2-6
Summary of DSS Site 1006, Building 6741 Septic System
Confirmatory Soil Sampling, PCB Analytical MDLs
August 1999
(Off-Site Laboratory)

EPA Method 80822
Detection Limit
Analyte (ug/kg)
Aroclor-1016 1.21
Aroclor-1221 2.8
Aroclor-1232 1.62
Arocior-1242 1.66
Aroclor-1248 (.901
Aroclor-1254 1.186
Aroclor-1260 0.937

aEPA November 1886.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.
MDL = Method detection limit.

ug/kg = Microgram(s) per kilogram.

PCB = Polychlorinated biphenyl.
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Table 3.4.2-7
Summary of DSS Site 1006, Building 6741 Septic System
Confirmatory Soil Sampling, HE Compound Analytical Results
June 1998
(On- and Off-Site Laboratories)

Sample Attributes HE
Record Sample | (EPA Method 83302 and MEKC)
Number® ER Sample ID Depth (it) (mg/kg)
600422 | 6741-DF1-BH1-7-S 7 ND
600422 |6741-DF1-BH1-12-S 12 ND
600422 | 6741-DF1-BH2-7-S 7 ND
600422 | 6741-DF1-BH2-12-S 12 ND
600422 | 6741-DF1-BH3-7-S 7 ND
600423 | B6741-DF1-BH3-7-DU 7 ND
600422 | 8741-DF1-BH3-12-S 12 ND

3EPA Novemnber 1986.
bAnalysis request/chain-of-custody record.

BH = Borehole.

DF = Drainfield.

DSS = Drain and Septic Systems,

DU = Duplicate sample. -

EPA = U.S. Enviranmental Protection Agency.
ER = Environmental Restoratior:.

ft = Foot (fest).

HE = High explosive(s).

iD = |dentification.

MEKC = Micellar Electro-Kinetic Chromatography.
mg’kg = Milligram(s} per kilogram.

ND = Not detected.

S = Soil sample.
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Table 3.4.2-8
Summary of DSS Site 1006, Building 6741 Septic System
Confirmatory Soil Sampling, HE Compound Analytical MDLs
June 1998
(On- and Off-Site Laboratories)

EPA Method 83302 and MEKC
Detection Limit
Analyte (mag/kg)

2-Aminc-4,6-dinitrotoluene 0.0066-0.13
4-Amino-2,6-dinitrotoluene 0.0055-0.11
1,3-Dinitrobenzene 0.0041-0.075
2,4-Dinitrololuene 0.0062-0.25
2,6-Dinitrotofuene 0.0065-0.2¢9
HMX 0.0053-0.13
Nitrobenzene 0.0052-0.17
2-Nitrotoluene 0.0078-0.15
3-Nitrotoluene 0.0011-0.15
4-Nitrotoluene 0.0011-0.13
PETN 0.0032-0.34
RDX 0.0097-0.18
1,3,5-Trinitrobenzene 0.0066—0.11
2,4,6-Trinitrotoluene 0.0057-0.29

aEPA November 1986.

DSS8 = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.

HE = High explosive(s).

HMX = Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine.
MBL = Method detection limit,

MEKC = Micellar Electro-Kinetic Chromatography.

mg/kg = Milligram(s) per kilogram.

PETN = Pentaerythritol tetranitrate.

RDX = Hexahydro-1,3,5-trinitro-1,3,5-triazine,
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Table 3.4.2-9
Summary of DSS Site 1006, Building 6741 Septic System
Confirmatory Soil Sampling, Metals Analytical Results

June 1998 and August 1999
(On- and Off-Site Laboratories)

Sample Attributes Metals (EPA Method 6000/7000/7 196A®) (mg/kg)
Record Sample
Number® ER Sample ID Depth (ft) | Arsenic | Barium | Cadmium | Chromium | Chromium (V1) | Lead Mercury Selenium Silver
600422, |6741-DF1-BH1-7-S 7 36 180 0.097 7.5 ND (0.0337) 586 0.084J4 | 0.43J(1.3) | ND(0.042)
602762 {0.17) (0.7}
600422, | 6741-DF1-BH1-12-8 12 35 100 0.12J 10 ND (0.0339) 7 ND (0.041) { 0.37 J (1.2) | ND (0.041}
602762 (0.16)
600422, | 6741-DF1-BH2-7-S 7 35 180 0.14J 8.2 0.347 6.1 ND (0.042) | 0.37 J (1.3) | ND (0.042)
602762 (0.17)
600422, | 6741-DF1-BH2-12-8 12 3.8 90 0154 19 ND (0.0335) 7.2 0.0484 |0.34J(1.2) { ND (0.041)
602762 (0.16) (0.16)
600422, | 6741-DF1-BH3-7-5 7 4.5 170 0114 8.8 ND (0.034) 6.1 0.049J 0.41J{1.2) { ND (0.042)
602762 , {0.17) (0.17)
600423 |6741-DF1-BH3-7-DU 7 4.38 225 0.136J 9.14 NS 5.59 |ND(0.0173); 0.381J ND (0.031)
(0.497) (0.497)
600422, | 6741-DF1-BH3-12-S 12 2.7 62 014 8.2 ND (0.0339) 6.4 0.043 4 0.37J(1.2) | ND {0.041)
602762 (0.16) {0.16)
Background Goncentration— NA 4.4 214 0.9 15.9 1 11.8 <0.3 <1 <1
Southwest Area Supergroup®

Note: Values in bold exceed background soil concentrations.
38EPA November 1986,

PAnalysis request/chain-of-custoady record.

“Dinwiddie Septembar 1997.

BH = Borehole,

DF = Drainfield.

DSS = Drain and Septic Systems.

DU = Duplicate sample.

EPA = U.S. Environmental Protection Agency.
ER = Environmental Restoration,

ft = Foot (feet).

D = |dentification.

J()

MDL = Method detection limit,

mg/kg = Milligram(s) per kilogram.

NA = Not applicable.

ND{} = Notdetected above the MDL, shown in parentheses.
NS = Not sampled.

S = Soil sample.

= The reported value is greater than or equal to the MDL but is less than the practical quantitation limit, shown in parentheses,




Table 3.4.2-10
Summary of DSS Site 1006, Building 6741 Septic System
Confirmatory Soil Sampling, Metals Analytical MDLs
June 1998 and August 1999
{On- and Oft-Site Laboratories)

EPA Method 6000/7000/7196A2
Detection Limit
Analyte {mg/kg)

Arsenic 0.148-0.64
Barium 0.0166-0.53
Cadmium 0.0104-0.042
Chromium 0.0365-0.74
Chromium (V1) 0.0335-0.034
Lead 0.0339-0.32
Mercury 0.0173-0.042
Selenium 0.07-0.32
Silver 0.031-0.042

3EPA November 1986.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.
MDL- = Method detection limit.

mg/kg = Milligram(s) per kilogram.

Total Cyanide

Total cyanide analytical results for the six scil samples collected from the drainfield boreholes
are summarized in Tabie 3.4.2-11. MDLs for the cyanide soil analyses are presented in

Table 3.4.2-12. Cyanide was not detected in any sample analyzed.

Radionuclides

Analytical results for the gamma spectroscopy analysis of the six soil samples and one duplicate

collected from the drainfield boreholes are summarized in Table 3.4.2-13. No activities above
NMED-approved background levels were detected in any sample analyzed.

Gross Alpha/Beta Activity

Gross alpha/beta analytical results for the six soil samples collected from the drainfield
boreholes are summarized in Table 3.4.2-14. No gross alpha or beta activity was detected
above the New Mexico-established background level (Miller September 2003) in any of the
samples. These results indicate no significant levels of radioactive material are present in the
soil at the site.
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Table 3.4.2-11

Summary of DSS Site 1006, Building 6741 Septic System
Confirmatory Soil Sampling, Total Cyanide Analytica) Besulis
August 1999

{Qff-Site Laboratory)
[ Sample Atiributes Total Cyanide
Record Sample {EPA Method 9012A3)
Number® ER Sample ID Depth (ft) (mg/kg)
gn27e2 15741-DF1-BH1-7-5 7 ND
602762 | 6741-DFt-BH1-12-§ 12 ND
602762 | 6741-DF1-BH2-7-8 7 ND
602762 | 6741-DF1-BH2-12-5 12 ND
602762 | 6741-DF1-BH3-7-3 7 ND
602782 |6741-DF1-BH3-12-5 12 ND

aEPA Novemnber 1986.

®Analysis request/chain-of-custody record.
BH = Borehole.

DF = Drainfield.

DSS = Drain and Septic Systems.

EPA  =U.S. Environmental Protection Agency.
ER = Environmental Restoration.

ft = Foot (feet).

D = ldentification.

mgkg = Milligram(s) per kilogram.

ND = Not detected.

S = Soil sample.

Table 3.4.2-12

Summary of DSS Site 1008, Building 6741 Septic System

Confirmatory Soil Sampling, Total Cyanide Analytical MDLs
August 193¢

{Oftt-Site Laboratory)

ALB-D4WPISNLOL 5479,

|— EPA Method 501242
Detection Limit
Analyte (mo/kg)
Total Cyanide 0.128-0.139 |
aEPA November 1988.

DS8S = Drair and Sgptic Systems.
EPA = 1U.S. Environmental Protection Agency.

MDL = Method detecticn limit,

meg/kg = Milligram(s) per kilogram.
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Confirmatory Soil Sampling, Gamma Spectroscopy Analytical Resuits

Table 3.4.2-13
Summary of DSS Site 10086, Building 6741 Septic System

June 1998
(On- and Off-Site Laboratories)

Sample Attributes

Activity (EPA Method 901.14) (pCi/g)

3EPA November 1986.
bAnalysis request/chain-of-custody record,
¢Two standard deviations about the mean detected activity.

9Dinwiddie September 1997.

BH = Borehole.

DF = Drainfield.

Dss = Drain and Septic Systems,
DU = Duplicate sample,

EPA  =U.S. Environmental Protection Agency.
ER = Environmental Restoration.
ft = Foot (feet).

iD = |dentification.

MDA = Minimum detactable activity.
NA = Not applicabie.

ND ()

pCilg = Picocurie(s) per gram,

S = Soil sampie.

- = Error not calculated for nondetect results,

= Not detected abova the MDA, shown in parentheses.

Record Sample Casium-137 Thorium-232 Uranium-235 Uranium-238
Number® ER Sample 1D Depth (ft) Result Error® Result Error® Result Error® Result Error®
600424 | 6741-DF1-BH1-7-8 7 ND (0.0145) - 0.596 0.353 0.0438 0.0398 0.625 0.231
800424 | 6741-DF1-BH1-12-S 12 ND {0.0159) - 0.789 0.365 0.0384 0.0357 0.934 0.281
600424 | 6741-DF1-BH2-7-S 7 0.00620 0.00878 0.642 0.464 ND (0.117) - 0.607 0.497
500424 | 6741-DF1-BH2-12-5 12 ND (0.0181) - ND (0.0839) - ND (0.0511)} - 0.529 0.236
600424 | 6741-DF1-BH3-7-5 7 ND (0.0168) -= 0.617 0.298 ND (0.0937 - 0.567 0.264
600423 | 6741-DF1-BH3-7-DU 7 ND (0.0122) - 0.764 0.0996 | ND (0.0642) | -- 0,836 1.21
600424 6741-DF1-BH3-12-5 12 ND (0.0189) -- 0.724 0.351 ND (0.0858 - 0.750 0.265
Background Activity—Southwest Area Supergroup® 0.079 NA 1.01 NA 0.16 NA 1.4 NA |



Table 3.4.2-14
Summary of DSS Site 1006, Building 6741 Septic System
Confirmatory Soit Sampling, Gross Alpha/Beta Analytical Results
June 1998
(Off-Site Laberatory)

Sample Attributes Activity (EPA Method 900.02) {pCi/g)
Record Sample Gress Alpha Gross Beta
Number® ER Sample ID Depth {ft) Result Error® Result Errorc
600423 |6741-DF1-BHt-7-S 7 6.45 2.6 9.7 3.07
600423 | 6741-DF1-BH1-12-S 12 12.1 3.68 17.6 3.45
600423 |} 6741-DF1-BH2-7-§ 7 8.53 2.67 17.8 3.55
600423 |6741-DF1-BH2-12-S 12 1.7 3.73 19.2 3.67
600423 |[6741-DF1-BH3-7-8 7 7.63 2.77 16.4 3.36
600423 |[6741-DF1-BH3-12-3 12 15.8 4.11 19.3 3.75
Background Activity? NA 17.4 NA 35.4 NA
3EPA November 1986.

bAnalysis request/chain-of-custody record.
°Two standard deviations about the mean detected activity.
dMiller September 2003.

BH = Borehole.

DF = Drainfield.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.
ER = Environmental Restoration.

ft = foot (feet).

iD = |dentification.

NA = Not applicable.

pCi/g = Picocurie(s) per gram.

S = Soil sample.

343 Soil Sampling Quality Assurance/Quality Control Samples and Data

Validation Results

Throughout the DSS project, quality assurance/quality control samples were collected at an
approximate frequency of 1 per 20 field samples. These included duplicates, equipment
blanks (EBs), and TBs. Typically, samples were shipped to the laboratory in batches of up to
20 samples, so that any one shipment might contain samples from severai sites. Aqueous EB
samples were collected at an approximate frequency of 1 per 20 samples and sent to the
laboratory. The EB samples were analyzed for the same analytical suite as the soil samples in
that shipment. The analytical results for the EB samples appear only on the data tables for the
site where they were collected. However, the results were used in the data validation process
for all the samples in that batch. No EB samples were collected at this site.

Agueous TB samples, for VOC analysis only, were included in every sample cooler containing
VOC soil samples. The analytical results for the TB samples appear on the data tables for the
sites in that shipment. The resuits were used in the data validation process for all samples in
that batch. No VOCs were detected in the TB for DSS Site 1006 (Table 3.4.2-1).

As shown in Tables 3.4.2-3, 3.4.2-7, 3.4.2-9, and 3.4.2-13, to assess the precision and
repeatability of sampling and analytical procedures, duplicate soil samples (designated ‘DU’)
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were collected and analyzed at the off-site laboratory for SVOCs, HE, metals, and gamma
spectroscopy. As shown in Tables 3.4.2-3, 3.4.2-7, and 3.4.2-13, no SVOCs, HE, or elevated
radionuclide activities were detected in either the primary or duplicate samples from the 7-foot
interval in borehole BH3. With the exception of mercury, the metals results for the 7-foot-bgs
primary sample and duplicate from borehole BH3 are comparable (Table 3.4.2-9). Mercury was
detected at 0.049 J milligram (mg)/kilogram in the primary sample, but was not detected in the
duplicate. Barium was measured at 170 mg/kg in the primary sample and at 225 mg/kg in the
duplicate. A duplicate hexavalent chromium sample was not collected at this site.

All laboratory data were reviewed and verified/validated according to “Verification and Validation
of Chemical and Radiochemical Data,” Technical Operating Procedure (TOP) 94-03, Rev. 0
(SNL/NM July 1994) or SNL/NM ER Project “Data Validation Procedure for Chemical and
Radiochemical Data,” Administrative Operating Procedure (AQP) 00-03 (SNL/NM December
1999). In addition, SNL/NM Department 7713 (RPSD Laboratory) reviewed all gamma
spectroscopy results according to “Laboratory Data Review Guidelines,” Procedure

No. RPSD-02-11, Issue No. 2 (SNL/NM July 1986). Annex B contains the data validation
reports for the samples collected at this site. The data are acceptable for use in this NFA
proposal.

3.5 Investigation 4—Passive Soil-Vapor Sampling

In April and May 2002, a passive soil-vapor survey was conducted in the Building 6741 Septic
System drainfield area. This survey was required at this site by NMED/HWB regulators and
was conducted to determine whether significant VOC contamination was present in the soil at
the site.

3.5.1 Passive Soil-Vapor Sampling Methodology

A Gore-Sorber™ (GS) passive soil-vapor survey is a qualitative screening procedure that can
be used to identify many VOCs present in the vapor phase in soil. The technique is highly
sensitive to organic vapors, and the result produces a qualitative measure of organic soil vapor
chemistry over a two- to three-week period rather than at one peint in time.

Each GS soil-vapor sampler consists of a 1-foot-iong, 0.25-inch-diameter tube of waterproof,
vapor-permeable fabric containing 40 mg of absorbent material. At each sampling location, a
3-foot-deep by 1.5-inch-diameter borehole was drilled with the Geoprobe™. A sample
identification tag and location string were attached to the GS sampler and lowered into the open
borehole to a depth of 1 to 2 feet bgs. The location string was attached to a numbered pin flag
at the surface. A cork was placed in the borehole above the sampler as a seal, and the upper
1-foot of the borehole, from the cork to the ground surface, was backfilled with site soil.

The vapor samplers were left in the ground for approximately two weeks before retrieval. After
retrieval, each sampler was individually placed into a pre-cleaned jar, sealed, and sent to

W.L. Gore and Associates for analysis by thermal desorption and gas chromatography using a
modified U.S. Eavironmental Protection Agency (EPA) Method 8260. Analytical results for the
VOCs of interest are reported as mass (expressed in micrograms) of the individual VOCs
absorbed by the sampler while it was in the ground (Gore June 2002). All samples were
documented and handled in accordance with applicable SNL/NM operating procedures.

ALS3-04/WP/SNLO4:r5479 doc 3-21 840857.03.01 03/12/04 3.06 FM



3.5.2 Soil-Vapor Survey Resuits and Conclusions

A total of five GS passive soil-vapor samplers were placed in the drainfield area of the site
(Figure 2.2.1-2). Samplers were installed at the site on April 30, 2002, and were retrieved on
May 15, 2002. Sample locations are designated by the same six-digit sample number both on
Figure 2.2.1-2 and in the analytical results tables presented in Annex C.

As shown in the analytical results tables in Annex C, the GS samplers were analyzed for a total
of 30 individual or groups of VOCs, including trichloroethene, tetrachloroethene, cis- and trans-
dichloroethene, and benzene/toluene/ethylbenzene/xylene. Low to trace-level (but quantifiable)
amounts of 14 VOCs were detected in the GS samplers installed at this site. The analytical
results indicated there were no areas of significant VOC contamination at the site that would
require additional characterization.

3.6 Site Sampling Data Gaps

Analytical data from the site assessment were sufficient for characterizing the nature and extent
of possible COC releases. There are no further data gaps regarding characterization of DSS
Site 1006.
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4.0 CONCEPTUAL SITE MODEL

The conceptual site model for DSS Site 1006, the Building 6741 Septic System, is based upon
the COCs identified in the soil samples coliected from beneath the drainfield at this site. This
section summarizes the nature and extent of contamination and the environmental fate of the
COCs.

4.1 Nature and Extent of Contamination

Potential COCs at DSS Site 1006 are VOCs, SVOCs, PCBs, HE compounds, cyanide, RCRA
metals, hexavalent chromium, and radionuclides. There were no PCBs, HE compounds, or
cyanide detected in any of the soil samples collected at this site. Two VOCs, 2-butancne and
toluene, were detected in most of the site soil samples. The SVOC, bis(2-ethylhexyl) phthalate,
was detected in one of the soil samples. Of the metals, arsenic and barium were detected in
separate samples, slightly above the corresponding approved maximum background
concentrations for SNL/NM Southwest Area Supergroup soils (Dinwiddie September 1997).
When a metal concentration exceeded its maximum background screening value, or the
nonquantified background value, it was considered further in the risk assessment process.
None of the four representative gamma spectroscopy radionuclides were detected at activities
exceeding the corresponding background ievels. Finally, no gross alpha/beta activity was
detected above the New Mexico-established background levels.

4.2 Environmental Fate

Potential COCs may have been released into the vadose zone via agueous effluent discharged
from the septic system and drainfield. Possible secondary release mechanisms include the
uptake of COCs that may have been released into the soil beneath the drainfield (Figure 4.2-1).
The depth to groundwater at the site (approximately 460 feet bgs) most likely precludes
migration of potential COCs into the groundwater system. The potential pathways to receptors
include soil ingestion, dermal contact, and inhalation, which could occur as a result of receptor
exposure to contaminated subsurface soil at the site. No intake routes through plant, meat, or
milk ingestion are considered appropriate for either the industrial or residentiai land-use
scenarios. Annex D provides additional discussion on the fate and transport of COCs at DSS
Site 1006.

Table 4.2-1 summarizes the potential COCs for DSS Site 1006. All potential COCs were
retained in the conceptual model and were evaluated in both the human health and ecological
risk assessments. The current and future land use for DSS Site 1006 is industrial (DOE et al.
September 1995).

The potential human receptors at the site are considered to be an industrial worker and
resident. The exposure routes for the receptors are dermal contact and ingestion/inhalation;
however, these are realistic possibilities only if contaminated soil is excavated at the site. The
major exposure route modeled in the human health risk assessment is soil ingestion for COCs.
The inhalation pathway is included because of the potential to inhale dust and volatiles. The
dermal pathway is included because of the potential for receptors to be exposed to the
contaminated soil.
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Conceptual Site Model Flow Diagram for DSS Site 1006, Building 6741 Septic System
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Table 4.2-1
Summary of Potential GOCs for DSS Site 1006, Building 1006 Septic System
Number of
Samples Where
COCs Detected
COCs Detected or Maximum or with
with Concentrations Background Concentrations
Greater Than Limit/Southwaest Maximum Greater Than
Background or Area Concentration® Average Background or
Number of Nonguantified Supergroup® (All Samples) Concentration® Nonguantified
COC Type Samples? Background (mg/kg) (ma/kg) (mg/ka) Background®
VOCs 6 Toluene NA 0.0053 0.0031 6
6 2-Butanone NA 0.022 0.013 5
SVOCs 7 bis(2- Ethylhexyl) NA 0.210 J 0,103 1
phthalate
PCBs 6 None NA NA NA None
HE Compounds 7 None NA NA NA None
RCRA Metals 7 Arsenic 4.4 4.5 371 1
7 Barium 214 225 143.8 1
7 Mercury NQ 0.084 J 0.0403 None
7 Selenium NQ 0.43.J 0.382 None
7 Silver NQ ND {0.042) 0.020 None
Hexavaltent Chromium 5 None NA NA NA None
| Cyanide 6 Cyanide NQ ND (0. 135) 0.06872 None
Radionuclides | Gamma Spectroscopy 7 None NA NA NC! None
{pCifg) Gross Alpha 6 None NA NA NA None
Gross Beta 6 None NA NA NA None

aNumber of samples includes duplicates and splits.
®Dinwiddie September 1997.

“Maximum concentration is either the maximum amount detected, or if nothing was detected, the maximum MDL or MDA above background or nonquantified

background.

YAverage concentration includes all samples except blanks. The average is calculated as the sum of detected amounts and one-half of the MDLs for nondetect

results, divided by the number of samples,
©See appropriate data table for sample locations.

'An average MDA is not calculated because of the variability in instrument counting arror and the number of reported nondetect activities for gamma spectroscopy.

COC = Constituent of concern. mg/kg
DSS = Drain and Septic Systems. NA

HE = High explosive(s). NC

J = Estimated concentration. ND{ )
MDA = Minimum detectable activity,  NQ
MDL = Method detection limit. PCB

= Milligram(s) per kilogram.
= Not applicable.
= Not calculated.
= Not detected above MDL, shown in parentheses,
= Nonquantified background value.
= Polychlorinated biphenyl.

pCilg
RCRA
sSvoC

= Picocurie(s) per gram.
= Resource Conservation and Recovery Act,
= Semivolatile organic compound.

VOC = \Volatile organic compound.




No pathways to groundwater and no intake routes through flora or fauna are considered
appropriate for either the industrial or residential land-use scenarios. Annex D provides
additional discussion of the exposure routes and receptors at DSS Site 1006.

4.3 Site Assessment

Site assessment at DSS Site 1006 included risk assessments for both human health and
ecological risk. This section briefly summarizes the site assessment resuits, and Annex D
discusses the risk assessment performed for DSS Site 1006 in more detail.

4.3.1 Summary

The site assessment concluded that DSS Site 1006 poses no significant threat to human health
under either the industrial or residential land-use scenarios. Ecological risks were found to be
insignificant because no pathways exist.

432 Risk Assessments

Risk assessments were performed for both human health and ecological risk at DSS Site 1006.
This section summarizes the resulis.

4.32.1 Human Health

DSS Site 1006 has been recommended for an industrial land-use scenario (DOE et al.
September 1995). Because 2-butanone, toluene, bis(2-ethylhexyl) phthalate, arsenic, barium,
mercury, selenium, silver, and cyanide are present above background or nonquantified
background, it was necessary to perform a human health risk assessment analysis for the site,
which included these COCs. Annex D provides a complete discussion of the risk assessment
process, results, and uncertainties. The risk assessment process provides a quantitative
evaluation of the potential adverse human health effects from constituents in the site’s soil by
calculating the hazard index (HI} and excess cancer risk for both industrial and residential land-
use scenarios.

The HI calculated for the COCs at DSS Site 1006 is 0.02 under the industrial land-use scenario,
which is less than the numerical standard of 1.0 suggested by risk assessment guidance (EPA
1989). The incremental Hl risk, determined by subtracting risk associated with background from
potential honradiological COC risk (without rounding), is 0.00. The excess cancer risk is 3E-6
for DSS Site 1006 COCs under an industrial land-use scenaric. NMED guidance states that
cumulative excess lifetime cancer risk must be less than 1E-5 (Bearzi January 2001); thus, the
excess cancer risk for this site is below the suggested acceptable risk value. The incremental
excess cancer risk is 6.40E-8. Both the incremental Hl and excess cancer risk are below
NMED guidelines,

The HI calcuiated for the COCs at DSS Site 1006 is 0.26 under the residential land-use

scenario, which is less than the numerical standard of 1.0 suggested by risk assessment
guidance (EPA 1989). The incremental Hi risk, determined by subtracting risk associated with
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background from potential nonradiologicat COC risk (without rounding), is 0.01. The excess
cancer risk for DSS Site 1006 COCs is 1E-5 for a residential land-use scenario. NMED
guidance states that cumulative excess lifetime cancer risk must be less than 1E-5 {Bearzi
January 2001); thus, the excess cancer risk {or this site is slightly above the suggested
acceptable risk value. The incremental excess cancer risk is 2.62E-7. Both the incremental HI
and incremental excess cancer risk are below NMED guidelines.

For the radiological COCs, none of the constituents had a minimum detected activity or reported
value greater than the corresponding background values; therefore, no risk was calculated.

The nonradiological and radiological carcinogenic risks are tabulated and summed in
Table 4.3.2-1.

Table 4.3.2-1
Summation of Radiclogical and Nonradiclogical Risks from
DSS Site 1008, Building 6741 Septic System Carcinogens

Scenario Nonradiological Risk Radiological Risk Total Risk
Industrial 6.40E-8 0.0 6.40E-8
Residential 2.62E-7 0.0 2.62E-7

DS8 = Drain and Septic Systems.

Uncertainties associated with the calculations are considered small relative to the conservatism
of the risk assessment analysis. Therefore, it is concluded that this site poses insignificant risk
to human health under both the industrial and residential land-use scenarios.

4.322 Ecological

An ecological assessment that corresponds with the procedures in the EPA’s Ecolagical Risk
Assessment Guidance for Superfund (EPA 1997) was performed as set forth by the NMED
Risk-Based Decision Tree in the “RPMP Document Requirement Guide” (NMED March 1998).
An early step in the evaluation compared COC concentrations and identified potentially
bicaccumulative constituents (see Annex D, Sections IV, VIL.2, and VI1.2.1). This methodology
required developing a site conceptual mode! and a food web model, as well as selecting
ecological receptors, as presented in “Predictive Ecological Risk Assessment Methodology,
Environmental Restoration Program, Sandia National Laboratories, New Mexico” (IT July 1998).
The risk assessment includes the estimation of exposure and ecological risk.

All COCs at DSS Site 1006 are located at depths greater than & feet bgs. Therefore, no
complete ecological pathways exist at this site, and a more detailed ecological risk assessment
is not necessary.

4.4 Baseline Risk Assessments

This section discusses the baseline risk assessments for human health and ecological risk.
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441 Human Health

Because the results of the human health risk assessment summarized in Section 4.3.2.1
indicate that DSS Site 1006 poses insignificant risk to human health under both the industrial
and residential land-use scenarios, a baseline human health risk assessment is not required for
this site.

442 Ecological

Because the results of the ecological risk assessment summarized in Section 4.3.2.2 indicate

that no complete pathways exist at DSS Site 1006, a baseline ecological risk assessment is not
required for the site.
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5.0 NO FURTHER ACTION PROPOSAL

5.1 Rationale

Based upon field investigation data and the human health and ecological risk assessment
analyses, an NFA decision is recommended for DSS Site 1006 for the following reasons:

e The soil has been sampled for all potential COCs.

» No CQOCs are present in the soil at levels considered hazardous to human health
for either an industrial or residential land-use scenario.

+ None of the COCs warrant ecological concern because no complete pathways
exist at the site.

5.2 Criterion

Based upon the evidence provided in Section 5.1, DSS Site 1006 is proposed for an NFA
decision according to Criterion 5, which states, “the SWMU/AOC has been characterized or
remediated in accordance with current applicable state or federal reguiations, and the available

data indicate that contaminants pose an acceptable level of risk under current and projected
future land use” (NMED March 1998).
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ANNEX A
DSS Site 1006
Septic Tank Sampling Results
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Building 6741
Area 3

Sample ID Nos. SNLA008419 and SNLA008420 (duplicate)

Tank ID No. AD89022R

On June 30, 1992, aqueous and sludge samples and duplicate samples were collected from the
dual compartment septic tank serving Building 6741. The samples were composited from
both compartments. Analytical results of concern for the primary sample are noted below.

Barium was detected in the primary aqueous sample at a level of 1.1 mg/L. and
in the duplicate at a level of 0.65 mg/L.. The primary aqueous sample result
exceeds the New Mexico Water Quality Control Commission Regulations
discharge limit (NMDL) of 1.0 mg/L.

Cadmium was detected in the primary aqueous sample at a level of 0.062 mg/L
and in the duplicate at a level of 0.040 mg/L, which exceed the NMDL of 0.01
mg/L.

Chromium was detected in the primary aqueous sample at a level of 0.051 mg/L
and’in the duplicate at a level of 0.027 mg/L. The primary aqueous sample
result exceeds the NMDL of 0.05 mg/L.

Lead was detected in the primary aqueous sample at a level of 0.16 mg/L and in
the duplicate at a level of 0.11 mg/L, which exceed the NMDL of 0.05 mg/L.

Manganese was detected in the primary aqueous sample at a level of 0.33 mg/L
and in the duplicate at a level of 0.021 mg/L.. The primary aqueous sample
result exceeds the NMDL of 0.20 mg/L.

Mercury was detected in the primary aqueous sample at a level of 0.0046 mg/L
and in the duplicate at a level of 0.0016 mg/L,. The primary aquecus sample
result exceeds the NMDL of 0.002 mg/L.

Total phenolic compounds were detected in the primary aqueous sample at a
level of (.42 mg/L. and in the duplicate at a level of 0.083 mg/L, which exceed
the NMDL of 0.005 mg/L.

Oil and grease was detected in the primary aqueous sample at a level of
432 mg/L and in the duplicate at a level of 5.2 mg/L.. The primary aqueous

sample result exceeds the City of Albuquerque (COA) discharge limit of
150 mg/L.
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No other parameters were detected in the aqueous fractions above NMDLs, COA discharge

limits, or Resource Conservation and Recovery Act toxicity characteristic limits that identify
hazardous waste.

During data review, the following items were noted:

» Due to analytical laboratory error, the holding time for polychlorinated biphenyls
and pesticides was exceeded by three days and that for cyamide was exceeded by
two days. Exceeded holding times qualifies the data by presenting the
possibility that the data is biased low.

+ The value for oil and grease was quantitated incorrectly due to analyst error,
with the result estimated to be 10 percent high. The sample could not be
reanalyzed because of inadequate volume.

During review of the radiological data, no parameters were detected that exceed U.S.

Department of Energy (DOE) derived concentration guideline (DCG) limits or the
investigation levels (IL) established during this investigation.
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Resuits of Septic Tank Analyses

{LIQUID SAMPLES}
Building No./Area: 8741 A-3
Tank ID No.: AD 89022R
Date Sampled: 6/30/92
Sample ID No.: SNLA-008419
State COA
Measured | Discharge i Discharge
Analytical Paramaeter Concentration!{ Limit Limit Comments
Volatile Organics (EPA 624) (mg/) {mgA) {rogh)
Toluene 0.0073 0.75 Ow5.0)
Trichlcroethene 0.0028 0.1 (TTC=5.0) |Below reparting limit
Semivolatile Organics (EPA 525) (mg/) {regd) {mgA)
None detected above laboratory Parameter O=5.0)
reporting limits specific 0=5.0)
{TTO=5.0)
Peslicides (EPA 608) {(ma) {ma/) mo)
None detacted AINR | (TTO=5.0)
FCBs (EPA 608) (mg/ (mgh) mgh)
None delected 0.001 {TTO=5.0)
Metals g | tmgh | (mgh
Arsenic 0.0070 0.1 2
Barium 1.1 1.0 20 Exceeds Stale Limit
‘ICadmium 0.062 0.01 2.8 Exceeds Stale Limit
Chromium 0.051 0.05 20 Excerds State Limit
Copper 0.61 1 16.5
Lead 0.16 0.05 3.2 Exceeds State Limit
Manganese 033 0.2 20 Exceeds State Limit
Mercury 0.0046 0.002 0.4 Exceeds State Limit
Nickel - NR 12 |Not analyzed
Selenium ND {0.010) D.05 2
Silver ND {0.010) 0.05 5
Thalium ND (0.020) NR NR
Zinc 2.3 10 28
Uranium 0.0005 5 NA
Miscellaneous Analyles {mgh) [} (mg/l)
Phenclic Compounds 0.042 0.005 4 Exceeds State Limit
Nitrales/Nitrites ND {0.10) 10 NR
Formaldshyde 0.63 NR 260
Fluoride 0.32 1.6 180
Cyanide 0.014 0.2 :]
O1l and Grease 432 NR 150 Exceeds COA Limits
Radivlogical Analyses {pGiN) {pCin {pCin)
Radium 226 0+/-02 30 NR
Radium 228 0 +/- 30 30 NR
Gross Alpha 30 +/- 19 NAR NR
Gross Beta 34 +/- 318 NR NR
Tritium 536 +/- 584 NR NR

‘below the surlace o the ground.

Reterences - Chy ol Abuguergus NW Sewer Use and |

Control Ordi

NA = Mot Reguiaied: ND (#.#) = Nol detecied (Teporing Smi)
Note: City and Siate Discharge Limits am for compariscn purposes only.  City imits apply to dischargs of sanitary effuent and not septc 1ank wastes, siate Emits apply © sffiuent discharged oo of

{1950), Section 8-9-3, and New Maxice Watsr Quaity Control C ssion Reguistions [1068), Section 3-100.




Results of Septic Tank Analyses

{LIQUID SAMPLES)
Buliding No/Area: 6741 A-3 Duplicate
Tank ID No.: AD 89022R
Date Sampled: 6/30/82
Sampie 1D No.: SNLA-008420
State coa
, Measured | Discharge | Discharge
Anatytical Parameter Concentration] Limit Limit Comments
Volatile Organics (EPA 624) (mgA) {mg/) (mg/) ‘
Toluene 0.0048 0.75 (TT0=5.0) [ Below reporting limit
Trichloroethene 0.0019 0.1 {TTO=5.0) [Below reporting limit
Semivolatile Organics {(EPA 625) {mg/) {mg/) (mgh)
None detecied above laboralory Parameter | (TTO=5.0)
reporling limis specilic | (TTO=5.0)
{TT0=5.0)
Pesticides (EPA 608) _{mg) (mgA) (mg/
None detecied above laboratory AllNR {TTO=5.0)
reponting limits
PCBs (EPA 508} (mgA) (mp1) {mg/T)
None delected above laboratory 0.001 (TT0=5.0)
ing limits
Metais {mgA) {mpA) {mg/)
Arsenic 0.0058 0.1 2
Barium 0.65 1.0 20
Cadmium 0.040 0.01 2.8 Exceeds Siate Limit
Chromium 0.027 0.05 20
C r 0.37 1 165
Lead 0.11 0.05 3.2 Exceeds Stale Limit
Manganese 0.21 0.2 20 Exceeds State Limi
Mercury 0.0016 0.002 0.1
Nicke! — NR 12 Nol analyzed
Selenium ND (0.010) 0.05 2
Silver ND (0.010) 0.05 5
Thallium ND (0.010) NR NR
Zinc t.2 10 28
Uranium 0.0005 5 NR
Miscellaneous Analytes (mg/) (/) (mgA)
Phenolic Compounds 0.083 0.005 4 Exceeds State Limit
Nitrates/Nitrites ND (0.10} 10 NAR
Formaldehyde . 0.57 NR 260
Fluoride 0.27 1.6 180
Cyanide ND (0.010) 02 8
Oll and Grease ’ 52 NR 150 Exceeds COA Limits
Radiological Analyses {pC¥1T) (pCivl) (pCvh)
Radium 226 0.1 +-02 30 NR
Radium 228 0 +/-30 30 NR
Gross Alpha 11 +/-15 NR NR
Gross Beta 72 +/-331 NR NR
Tritium 449 +/- 583 NR NR

NR = Not Regulaled; ND (¥ #) = Nol delecied (repofting imi) :

Note: City and Suse Discharge Limits are for COmpariason purposes only.  Clly limits apply 10 dischivge of Sanitary ¢ffuent and not sepiic tnk wakte, stile dmits apply %0 siiuent discharged onto or
beiow the surtace of the ground.

Rederences - Clty of Nbuguergue NM Spwer Use anc Wistewster Control Ordinance (1990). Section 8-9-3, and New Mexico Water Ouaity Convol Comrnision Reguistons (1984), Section 3.100.




Results of Septic Tank Analyses
{Sludge Sample)
Building No./Area: 6741 A-3
Tank ID No.: AD89022R
Date Sampled: 6/30/92
Sample 1D No.: SNLA00B419
: Measured 4+ 2 Sigma

Analytical Parameter Concentration Uncertainty Units
Water Content 90.1 NA %
Arsenic .B4 NA markg
Barium 98.0 NA mg/kg
Cadmium 8.8 NA mg/kg
Chromium 6.9 NA mg/kg
Copper 41.2 NA mg/kg
Lead 26.5 NA mg’kg
Manganese 16.9 NA morkg
Mercury 0.54 NA mg/kg
Nickel -— NA mg/kg
Selenium ND(0.50) NA ma/kg
Silver 1.4 NA mg/kg
Thallium ND(0.50) NA mg/kg
Zinc 118 NA ma/ky
Gross Alpha 11 10 pCig
Gross Beta 11 24 pCig
Gross Alpha 20 12 pCi/g
Gross Beta 7 22 pCi/lg
Gross Alpha 18 12 pCifg
Gross Beta 32 29 pCi/g
Gross Alpha 14 10 pCirg
Gross Bsta 13 22 pCig
Tritium ‘536 ~ 584 pCirl
Bismuth-214 0.0715 0.00991 pCimL
Cesium-137 0.0171 0.00408 pCirml
Potassium-40 1.69 0.122 pCirmL
Lead-212 0.0720 0.0100 pCi/mL
Lead-214 0.0800 0.0146 pCi‘mL
Radium-226 0.0302 0.0843 pCimL
Thorium-234 <0.231 NA pCirmL
Thallium-208 0.0284 0.00443 pCi‘mL

ND = Not Detected
NA = Not Applicable
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Result of Septic Tank Analyses
(Sludge Sample)

Building No./Area: 6741 A-3
Tank ID No.: AD88022R 4
Date Sampied: 6/30/92
Sample ID No.: SNLADOS420

| e | ontie | S ] we

Analytical Parameter Concentration Uncertainty Units

I water contert | %2 | NaA____ | % |
Arsenic 0.73 NA ma/kg
Barium 60.1 NA mg/kg
Cadmium 8.7 NA mo/kg
Chromium 3.0 NA mg/kg
Copper 316 NA ma/kg
Lead 27.1 NA mg/kg
Manganese ' 126 NA ma/kg
Mercury 0.53 NA mgrkg
Nickel NA mgrkg
Selenium ND{0.50) NA mg/kg
Silver ND({1.0) NA mg/kg
Thallium ND{0.50} NA ma/kg
Zinc 94.2 NA mg/kg

[ Gross Apha 16 11 '_—pf:ﬁ_'[l
Gross Beta 17 23 pCirg
Gross Alpha 13 10 pCig
Gross Beta 19 22 pCi/g
Gross Alpha 18 1 pCi‘g
Gross Beta 8 21 pCig
Gross Alpha 18 12 pCifg
Gross Beta 26 25 pCilg
Tritium 449 583 pCiL
Bismuth-212 : 0.121 ‘0.0317 pCirmL
Bismuth-214 0.0690 0.00967 pCimL |
Cesium-137 0.0209 0.00477 pCiymL
Potassium-40 2.57 0.146 pCiyrmL
Lead-212 0.113 0.0105 pCi/mi. .
Lead-214 0.0663 0.00925 pCirmL
Radium-226 0.404 0.0830 pCi/mL
Thorium-234 <0.249 NA pCirmL
Thallium-208 0.0330 0.00450 pCimL |

ND=Not Detected
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RESULTS OF SEPTIC TANK SAMPLING
CHEMICAL ANALYSES OF AQUEOUS SAMPLE
Building ID: Bidg 6741
Sample iD Number: 024407
Date Sampled: 7-10-95
Detection NM Discharge COA Discharge
Parameter (Methodj Result Limit {DL) Limn® Limit Comments
Volatile Organics (8260) ) (gL} {mg/L} (mgl) . {mgh)
Acslone 0.007J 0.010 NR NR
Semivolatile Organics (8270) (mo) {mgl) (mgh) {moh)
ButyiBenzylPhthalate 0.001J 0.010 NR TTO =50
bis(2-Ethylhexyl)Phihalate 0.0108 0.010 NR TT0=540
Pesticides/PCBs {8060) {mg/L) (mg/L) {mgt) {mgt)
None delected above DL ND various NR / PCBs = 0.001 TTO=5.0
Meials (6010/7470) {mgt) (mgl) {mgl) (mgl)
Arsenic 0.0042J a.010 0.1 2.0
Barium " 0.07834 0.200 1.0 20.0
Catmium 0.0066 0.005 0.01 ‘ 28
Chromium 0.0035J 0.020 0.05 20.0
Copper 0.0566 0.025 1.0 16.5
Lead 0.0174 0.003 0.05 3.2
Manganese 0.0922 0.015 0.2 20.0
Nickal 0.01984 0.040 02 12.0
Qianlum ND 0.005 0.05 2.0
Silver ND 0.010 0.05 5.0
Thalium ND 0.010 NR NR
Zinc 0.182 0.020 10.0 28.0
Mercury ND 0.0004 0.002 0.1
Miscellaneous Analyses (mg) (mg/L} {mg) {mgL)
Fiakd pH 7.4 pH units 0 - 14 pH units 6 ~ 9 pH units 5~ 11 pH units
Formaldehyde (MIOSH 3500) 0.53 0.25 NR . 260.0
Fuords (300.0) ND 0.10 16 180.0

Refer to footnotes at end of table.
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RESULTS OF SEPTIC TANK SAMPLING
CHEMICAL ANALYSES OF AQGUEOUS SAMPLE

Buiiding ID: Bldg 6741
Sample ID Number: 0244067
Date Sampled: 7-10-95

Detectlon NM Discharge COA Discharge )
Parameter (Method) Result Limit (Dk) Limi® Limit® Comments
Miscllaneous Analyses (mg/L} (mgnL) {mon) (mgrL) '
Nitrate + Nitrite (353,1) 5.080 1.000 100 MR
Qii + Grease (9070} 2.57 0.95 NR : 150.0
Totat Phenol (8066) ND 0.050 0.005 40
Notes: :

& New Mexico Water Quality Control Commission Regulations (19980}, Section 3-103.

5 City of Albuquerque Sewer Use and Wastewater Control Ordinance (1983), Section 8-8-3 M — maximum allowable concentration for grab sample.
B = Analyie detectad in method biank. h

DL = Detection fimit indicated on laboralory repoit.

iDL = Instrument detection Himil.

J = Estimated concentralion of analyte, betwesn DL and IDL.

ND = Mot detected above DL indicated.

NA = Not regulated.

TTO = Toetal toxic organics.

AL/9-95/WP/SNL:T3616-71/2 301455 221.07,000 12-12-85 9:3%9am



RESULTS OF SEPTIC TANK SAMPLING
RADIOLOGICAL ANALYSES OF AGUEOUS SAMPLE

Building 1D: Bidg 6741
Sample ID Number: 024407
Dete Sampled; 7-10-95
Parameter {Method) Result MDA Critical Level NM Distharge Limit* Comments
Radioiogical Analyses {PCiL + 2-0) {pCit) (pCit) {pCia }
Gross Alpha {9310) 3,35+ 3.15 £.66 2.66 : NR
Gross Beta (9310) 358+ 53 4.9 225 NR -
Isolopic Analyses PG + 20} (pCit) {pCi) {pCil}
Tritium [206.0) -28.0 + 471 80.7 39.0 NR
Gamma Spectroscopy (pCimL x 2-) {pCi/mL) (pCiL) ' (pCirL)
None detected above MDA ND vanous NL NR
| Motes: - -
* New Mexico Water Quality Cofitrol Commissior-Regalations-{(1990), Section 3-103, .
* Analyzed in-house by SNL/NM Deparment 7715. ST s
MDA = Minimum detectable activity.
ND = Not detected above MDA indicated.
NL = Not lisied. ‘
NR = Not reguiated.

AL/D-95/WP/SNL:T3B16-731 ) 301455.221.07.000 10-12-95 12:21pm



RESULTS OF SEPTIC TANK SAMPLING
e CHEMICAL ANALYSES OF SLUDGE SAMPLE
Building 1D: Bidg 6741
Sample ID Number: 024407
Date Sampled: 7-10-95
Percent Moisture: 63.43
‘ Detection Limh NM Discharge COA Discharge

Parameter (Method]} Result (DL} Limit* Limit® Comments
Volglila Orgarics (B260) {gkg) {vokg) fmgt) {mgi)
Acetone 5208 140 NR NA
Acetone (reanalyses) 510B 140 NR NR
Trichlorcethene 1204 140 NR TIC =50
Trichiorosthene (reanalysas) 110 140 NR TTO =5.0
Toluene - 870 140 0.75 TTO0 =50
Toluene (reanatyses) 520 140 0.75 TTO0=50
Ethylbenzene 160 140 0.75 TT0 =50
Ethy;benzém (reanalyses)‘ 160 140 0.75 TTO = 50
Semivolatile Organics (6270} (wgkg) {vgkg) {mglt) {mg/L)

“™ | bis(2-Ethylhexy)Phthalate 12000E 830 NR T7O=50
bis{2-Ethylhexyi)Phthalate 17000D 1700 NR TTO = 5.0
{reanalyses)
Peslicides/PCBs (8080} {ro/kg) {Lg/kg) (mg/L) {moi)
beta-BHC 71 46 NR TTO=5.0
delta-BHC 55 4.6 NR TTO = 5.0
gamma-BHC (Lindane} 18 4.6 NR TTO =50
Aldrin i7 4.6 NR TTO =50
4,4'-DDE 18 9.1 NR TTO =50
Endrin 12 9.1 NR T =5.0
Endosultan Suliate 34 8.1 NR - TTO =50
Endrin Aldehyde 16 9.1 NR TT0=5.0
Melals (6010/7470) {mg/kg) (mgg) {(mgh) mgt)
Arsenic 2.7 2.7 0.1 20
Barum 106 547 10 20.0
Cadmium 10.4 i.4 0.01 28

e

Refer to footnotes at end of table.

AL/O-GEAVP/SNL:TIB16-741

301455.221.07.000 12-12-95 9:05am




RESULTS OF SEPTIC TANK SAMFPLING
CHEMICAL ANALYSES OF SLUDGE SAMPLE

Building 1D: - Bldg 6741
Sample ID Number: 024407

- Date Sampled: 7-10-85
Percent Moisture: 63.43

Detection Limit NM Discharge COA Discharge

Parameter (Method) Resuh (DY) Limi® Limh® Comments
Mela)s (6010/7470) {mg’kg) {mg/kg} (mglt) (mg/L)
Chromivm 57.2 55 - 0.05 20.0
Copper 113 68 1.0 6.5

. Lead ' 221 0.82 0.05 a2
Manganese . 886 41 0.2 20.0

~ Nickel 88.1 109 0.2 : 12.0
Selenium - ND 14 0.05 2.0
Siver 243 2.7 0.05 5.0
Thallium ' B 1.4J 27 NR NR
Zinc 406 5.5 10.0 28.0
Mercury 091 055 0.002 0.1
Noles:
A Naw Mexico Water Guality Control Commission Regutations (1990), Section 3-103.
b Ciiy of Albuquerque Sewer Use and Wastewater Control Ordinance (1993}, Section 8-5-3 M — maximum alioweble concentration for grab sample.
B = Analyte detected in method blank.
D = sample was diluted.
E = Exceeds callbration.
DL = Datection timit indicated on Yaboratory reporn.
IDL = Instrument detection limit.
J = Estimated concentration of analyte, between DI and 1D1.
ND = Not detected above DL indicated.
NR = Not regulated.
TTO = Total toxic organics.

ALIS-95APISNLT3816-74/2 . 301455.221.07.000 12-12-95 9:05am
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RESULTS OF SEPTIC TANK SAMPLING

RADIOLOGICAL ANALYSES OF SLUDGE SAMPLE

Buiiding 1D: Bldg 6741
Sample ID Number: 024407
Dste Sampled: 7-10-85
Percent Moisture: £63.43

NM Discharge
Parameter (Method) Result MDA Critical Level Limit' Comments
Isolopic Anaiyses® (pCiig'+ 2-u) {pClo) (pCiig) (pCig)
Plutonium-239/240 -0.002 + 0.005 0.018 0.012 NR
Piutonium-238 -0.002 '+ 0.006 0.021 0.013 NA
Strontium-80 +0.04 + 0.00 0.3 0.15 NR
Thorium-232 020  D.08 D.028 0.024 NR
Thotium-230 0.24 £ 0.08 0.028 0.024 NR
Thorium-228 0.19+£0.08 0.034 0.026 NR
Uranium-238 237 + 056 0.034 0.025 NR
Uranium-235/236 - 1.32 £ 0.35 0.034 0.030 NR
Uranium-234 4131 0.54 0.036 0.028 NR
Dry Gamma Spactroscopy’ {pCllg = 20) {pCly) (pCilg) {(pClg)
Cesium-137 0.072 + 0.023 0.018 0.009 NR
Cesium-134 ND 0.014 0.007 NR
Polassium-40 8.72 + 0.86 0.20 0.096 NR
Chromium-51 ND 0.14 0.068 NR
fror-59 ND 0.037 0.018 NR
Cobalt-80 ND -0.017 0.008 NR
Zirconium-85 ND 0.029 0.014 NR
Ruthenium-103 NG 0.017 0.008 NR
Ruthenium-106 ND 0.13 5.055 NR
Cerum-144 ND 0.086 0.042 NR
Thatlium-208 012 % 0.02 0.02 NL ‘NR
Lead-212 0.32 + 0.04 p.02 0.012 NR
Lead-214 0.36 4 0.04 0.03 0.016 NR
Bismuth-212 026+ 0.11 0.11 NL NR
Bismuth-214 0.28 = 0.04 0.03 NL NR
Radium-226 0.28 + 0.03 0.03 0.016 aoe’

Refer to footnotes at end of table.

AL/9-B5/WP/SNL:T3816-75/1

301456.221.07.000 10-12-95 12:21pm




RESULTS OF SEPTIC TANK SAMPLING
RADIOLOGICAL ANALYSES OF SLUDGE SAMPLE

Building ID: Bidg 6741

Sampie ID Number: 024407
Date Sampled: 7-10-85
Percent Moisture: 63.43

NM Discharge
Parameter {Method) Resuft MDA Critical Level Limit* Comments
Dry Gemma Spectroscopy {pCiig + 2o} {pClg) (pClo) {pClig)
Radium-228 0.33 + 0.06 0.06 0.030 ' 300
Actinium-228 D.33 + 0.06 0.06 0.030 NR
Thorium-231 ND _ 043 C oo NR
Thofium-232 0.33 1 0.06 0.06 0.020 NR
Thorum-234 0.83 + 0.36 0.29 0.14 NR
Uranium-235 ‘ ND 0.086 0.043 NR
Uranium-238 D.83 % 0.96 029 0.14 NA
Americium-241 - ND 0.093 0.046 NR
Notes:

® New Mexico Water Quality Control Commission Regulations (1980), Section 3-103.

® isolopit uranium analyzed by NAS-NS-3050; plutonlum by SL13028/SL13033; strontium by 7500-SR; thorium by NAS-NS-3004.
¢ Analyzed hy mathod HASL 300 at Quanterra, S1. Louts.

* NMWQCCR standard tor Ra-226 + Ra-228 combined in pCilL.

MDA = Minimum detectable activity.

ND = Not detected above MDA indicated.

NR = Not regulated.

AL/9-9E/WP/SNL:T2816-75/2 - 301455.221.07.000 10-12-95 12:21pm
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sFmoLcoc(een L b ANALYSIS REQUEST AND CHAIN OF CUSTODY Page 1 012
Suparsndes (37 l4sve Batch No. SARMR No. AR/COC- 600422
Dept. No.Mall Stop: 6133 MS-1147 Cantract No.: CD
Project/Task Manager: Mike Sanders ; bbb nh e Case No.: 7223.230 - 6\4‘3’\ u
Project Name: 101 Non-ER Septic Fields Lab COntact Warren Stronglza4431 SMO Autharization \[&‘ 9)«\‘
Bill fo: Sandia Natlonal Laboratories \ =
Record Center Code: ER/1295/DAT Lab Destination: ERCL Suppller Services, Dept. \(‘\0“‘ ~ !
Logbook Ref. No.: SMO Contact/Phone; Doug Salmi/844-3110 P.O. Box 5800 MS 0154 i
Service Order No.: 0526 Send Report to' SMO: Suzi Mantano |
Location | Techarea __ 1M R Reference LOV {available at SMO)
Building 6741 Foom %"E 2 ‘ o Container c . LAB USE [
Sample No. - ER Sample ID or gé b Date/Time af Preser- %‘% ) E g Lab
Fraction Sample Location Detall o9 ¢ Collected %g Type | Volume | vative | ESE| &2 Parameter & Method Requested | 57
a w o 0Bz} @ iD
~ 041295-001 ER-1295-6741-DF{-BH1-7-§ 7 NA e habr oros| S AG 300mi 4c G SA VOCs (8260)
~ 041296-001 ER-1295-6741-DF1-EH1-12-S 12 NiA S’M” osas| S AC 300mi 4C G SA VQCs (8260)
\ 041297-001 ER-1295-6741-DF {-BHZ-7-8 7 NA | o ke ofe [ S AC | 300ml 4C G SA VOCs (8260}
\ 041298-001 ER-1295.6741-DF 1-BH2-12-5 12 N/A H&'I/Q’ oo | S AC 300ml ac G SA VOCs (8260)
~ 041299-001 ER-1295-6741-DF 1.BH3-7-5 7 NiA M.}fﬁr ops | 8 AC 300mi 4C G SA VOCs (8260)
~ 041300-001 ER-1295-6741-DF 1-BH3-12-S 12 NA | oons | S AC 300ml 4c G SA VOCs (8260)
~041295-004 ER-1295-6741-DF 1-BH1-7-8 7 N/A ) S G 125mf 4C G SA RCRA Metals, HE(8330)
~ 041296-004 | ER-1295-6741-DF1-BH1-12-8 12 NA | ot €825 | S G 125ml 4C G SA RCRA Metals, HE(8330)
~ 041297-004 | ER-1295.6741-OF1-BH2-7-S 7 NIA |+ fote arve] S G 125mi 4C G SA RCRA Metals, HE(8330)
~ 041298-004 | ER-12956741-DF1-BH2-12-8 12 NiA . S G 125ml 4c G SA RCRA Metals, HE(8330)
RMMA [JXYes No Ref. No. - lisdnrplesTracking i .| Special Instructions/QC Requirements [ :AbRorha
Sample Disposal [_JReturn to Client XDisposal by [ab EDD XYes [iNo
P P - P y Raw data package XYes [JNo
Turnaround Time XNormal [ JRush Reguired Report Date Watia o PO MEMO
Name Sighature Init [ Company/QOrganization/Phone bf oMy ré w T HHEE.
Sample Chas Gdechis CULMDY (Gl3) [ag3iie | - Ry 5
Team OFf B PN P AT 98- LR
Members VAW ZEx% 284/ ~24¢ 2 8|_Please list as separate report.
1. Relinquished by gjl m Org. 6 [ E /@o/‘iﬂ\ Tlme[,&:,i ~ 4. Relinglilshed by Org. Date
1. Received by Mwn Org- { 5] 2, Daté” (g IDF\Q Time HoOD 4. Received by Org. Date Time
2. Relinquished by Org. Oate Time 5. Relinquished by Org. Date Time
2. Received by Org. Date Time 5, Recefved by Org. Date Time
3, Ralinquished by QOrg. Date Time 6. Relinquished by Org. “Pate Tima
3. Received by Org. Date Time 6. Recsived by Crp. Date Time
Original  To Accompany Samples, 1" Copy To Accompany Samples, 2™ Copy SMO Suspense Copy 3" Copy Field Copy (Pink)

Laboratory Copy (White)

Return to SMO (Blue)

(Yellow)
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05 T Wi

SF 2001.COC (10-87) Internal Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY Page 2 of 2

Supersedes (5-97) 4508 Batch No. SARMR No. ARI/COC- 600422

Dept. No/Mail Stop: 6133 MS-1147 Contract No.:

Project/Task Manager. Mike Sanders Case No.: 7223.230

: -ER Septic Fleld Contact: tronq/284-33 SMO Authorization 5

Project Name: 101 Non-ER Septic Fields Lab ont.act Warren Strong 13 MR e ey \(m

Record Center Code: ER/1295/DAT Lab Destination; ERCL Supplier Services, Dept, Tals

Loghook Ref. No.: SMO Contact/Phone; Doug Salmii844-3110 P.O.Box 5800 MS 0154 i

Senvice Order No.: 0526 Send Report to SMO: Suzi Montano

Location | TechArea I B Reference IOV {available at SMO
Bullding 6741 Room gt | 2 . Container c | LAs UsE
" c.= 2 -
Sample No. - ER Sample ID or E& prs Date/Time cELE Preser- %%E g § er:.br
Fraction Sample Location Detall 29| x Collected 2 | Type | Volume valve | E2 = Parameter & Method Requested | °°"
98 | & L 32| |

~ 041299-004 | ER-1295-6741-DF1.BH3.7-5 7 "N/A é/}@é“ edr el |6 125mi 4C G SA RCRA Metals, HE(8330)
~ 041300-004 | ER-1295-6741-DF1-BH3-12-5 12 s |G 125mi 4C G SA RCRA Metals, HE(8330)

N/A :g 2,. 91C

RMMA [ IXYes No Ref. No.

Sample Disposat [ JRelurn to Client XDisposal by lab

Special Instructions/QC Requirements

EDD XYes [JNo
Raw data package XYes [[JNo

Turnaround Time XNormal [JRush Required Report Date 15 ;

Name Sigpature Init Compan rganization/Phone '
sample (heio Catednis 8 oA TR (Y Giat | 8212196 uJ?_#* WB- A
Team A - g ltahe o B O35
Members , VN /L33 e84 -24¢ 7| Please list as separate report.
1. Refinquished by (1 [/ Org. ot Dals 25/ 5T [ oy 4] Relinglished by , Org. Date Time
1. Received by KMW\ Org. (, (33 Datefy 27} Tithe (. 9o | 4 Received by Org. Date Time
2. Reflnquished by - Org. . ’ Date Time 5. Ralinguished by Org. Date Time
2. Recelvad by Org. Date "~ Time 5. Raceived by Oryg. Date Tima
3. Relinquished by Org. Date Time 8, Relinquished by Org, Date Time
3. Received by Ory. ‘Date Time 6. Recsived by Org. Date Tima
Originai  To Accompany Samples, ® Copy To Accompany Samples, 2™ Copy SMO Suspense Copy 3" Copy Field Copy (Pink)

Laboratory Copy (Whits)

Return o SMO (Blue)



SAMPLE FINDINGS SUMMARY g4

Sie___ 10/ Mn -ER Set/. Sl

AR COC: { oy 2 Z Data Classification: Dv -7

Sample’ D
Fracrion No. Analyvsis Qualifiers Comments
fR-1245-674! - Al methol/ mDC o apnt PPLY clreaics”
). gHt-2-3 8200 Q Al e TS SO

ER-1295 —b74/~
DFt ~BHY -12-%

EB-1296- 0741~
pPRI-BH2 -7-5

FiR-1258 - 679l =

pEt - BH2 - -5

B -5 - 67T

PEf-RHZ- 75

c2 -295 29/}~ L : l S

DF) ~-BH3 -12-5 -

anelude nol deteetd JSA eav.
7939:97-0L u B s3avpl, bv? wnas A Ao
DFI-BHI- 2 -5 ! e amoc. L

ER-1255- 6791~

cR-I295- 6T

J L L

DFEY B2 .55

Sample No.Fraction No. - This value is located on the Chain of Custody in the ER Sampiz Id fizld.

Analysis - Use valid rest methods provided below or if th2 rasult applies 1o an individual analvte within a test method.
use the CAS number from the analitical data shest.

DV Qualifiers - The entry will be taken from the list of valid qualifiers and associated comments. It other qualifiars
not on the list are nzeded. contact Tina Sanchez to coordinate adding them to the list.

Comments - This is only to be used if 2 commant associzted with the qualifier is not appropriatz, neads modificarion
because of an unusual circumstance. or additional clarification is warranted.

Test Methods - Anions_CE, EPAS010. EPA6020. EPA™470 1. EPASOISB. EPASOS L. EPAS260. EPAS260-M:3.
EPASI70. HACH_ALK. HACH_NO2. HACH_NO3. MEKC_HE. PCBRISC

Reviewed by -T—:-/""/ﬁ - Dtz 9 /3 /f ¥




List of Data Qualifiers used in Data Validation and Associated Comment Responses

Qualifier

A

Al

A2

B1
B2

B3

N

J2

P1

Ul

ul

Comment

Laboratory accuracy and/or bias measurements for the associated Laboratory
Control Sampie (1.CS) do not meet acceptance critena.

Laboratory accuracy and/or bias measurements for the associated Surrogale
Spike do not meet acceptance criteria.

Laboratory accuracy and/or bias measurements for the associated Matrix Spike
(MS) do not meet acceptance criteria.

Analyte present in laboratory method blank
Analyte present in trip blank.

Analyte present in equipment blank.

Analytc present in continuing calibraﬁon blank.

The associated value is an estimated quantity. (Note: this qualifier may be used
in conjunction with other gualifiers (i.e., A.J)

The method requirements for sample preservation/temperature were not met for
the sample analysis. The associated value is an esumated quantity.

The holding time was exceeded for the associated sample analysis. The
associated value is an estimated quantity.

Laboratory precision.measurements for the Laboratory Control
Sample and duplicate (LCS/LCSD) do not meet acceptance criteria.

Laboratory precision measurements for the Matrix Spike Sample and
associated duplicate (MS/MSD) do not meet acceptance criteria.

Insufficient quality control data to determine laboratory precision.

Quantitation limit reported does not meet Data Quality Objective (DQO)
requirements.

The data are unusable for their intended purpose (Note: Analyte may or may not
be present.)

The analyte is a common laboratory contaminant. The associated result is less
than ten times the concentration in any blank.

The analyte was also detected in a blank. The associated result is less than five
times the concentration in any blank.

The analyte was analyzed for but was not detected. The associated value is an
estimate and may be inaccurate or imprecise.

* This is not a definitive list. Other qualifiers are potentially available, see TOP 94-03. Notify Tina

Sanchez 1o revise list.
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j
Awvachment A

Nuvember (U5
DOCUMENTATION COMPLETENESS CHECKLIST 4
(DATA VERIFICATION/VALIDATION LEVEL 1 - DV1) W//" f' %
7,
Project Leader 75:4)/ Roy 64// M, e San Aers  Project Name 10/ &’/V"H ~-&4 SBe Pny( ﬁ‘:'(/GIS CaseNo. 7223.720
ARICOC No. b004) ) Analylicat Lab EFRCE SDG No. N4
In the {ables below, mark any informalion that is missing or incorrect and give an axplanalion,
1.0 Analysis Reques! and Chain of Cuslody Record A _
Line Compiele? Resolved?
No. liem , Yes | No If no, explain Yes | No
1.t | Allilems on COC complels - dala enlry clerk initialed and daled | ./
1.2~ | Coniainer type(s) correct lor analyses requesled v
13| Sample volume adeguate for # and types of analyses requesied v
i.4 | Pieservailve correct for analyses requesied v
1.5 | Cuslody records conlinuous and complele v
18 | Lab sample number(s) provided 7
1.7 | Condition upon receipt informalion provided v sce nalcalroc
1.8 | Tritium Screen data provided {Rad labs) v See emi datied 7/7/65 From sl thifles 40 arkn SHion ,
2.0 Analylical Laboralory Reporl
Line Complate? ' Resolved?
No. ltem Yes | No Il ho, explain "Yes | No
2.1 | Dala reviewed, signalure v ‘
2.2 | Dale samples received v
2.3 | Mathod reference number{s) complele and correct v
2.4 | Qualily conlrol data provided (MB, LCS, LCD, Delection Limil) v ‘ '
2.5 | Malrix spike/malrix spike duplicate dala provided(il requesled) v | Not seguested | fot dots 7 efDrjeot
2.6 | Narralive provided o
2.7 | TAT mel P e B
| 2.8 | Hold times mel v -
2.9 | Allrequested resull data provided ~ i
Based on lhe revisw, lhis data packags is complele B’Yes D No
I no, provide ;. correclion requesl iracking # and dale correclion iequest was submilted:

Reviewed by: 7;: /ag{g?a—’ Date: Z/ 3/ ?vfé Closed by: ' _ Dale’
/ - —_—



il . DATA QUALITY INDICATOR CHECKLIST
(DATA VERIFICATION/VALIDATION LEVEL 2—DV2)

Project Name 107 Aor - F jcp%,‘c /:;',,/p/g Page 1 of 5

Case Number 7223 230
Sample Numbers 0¥/29% o 4/296, o4/2% 7, CYI29E, 041299, o#) 3209

ARICOC No. 600422 Anaiytical laboratory . E2<L SDG No____ A/#
AR/COC No. Analytical laboratory SDG No.
AR/COC No. Analytical laboratory SDG No.
AR/COC No. Analytical taporatory : SDG No.

1.0 EVALUATION

ltem

No it no, Sampie ID No/Fractionis) and Analysis ]

1) Sample volums, comaner, and
preservaticn comrect?

|
1

—

YOy pere o Suites LY. A1) L
pind Ple o1 eleo. ted

. -
5) Accuracy %
a} Laboratory comtrol sample :

accurapy reported and met for
all samples?

b} Surrogate data reponed and
met for all organic samples

i analyzed by a gas chroma- . I

2) Helding times met tor all
l sampies?

3) Reponing units appropnate for the
matrix and mest project-specific
reguirements?

4) Quantration imit met for all
sampies?

S S~ <] SN

3
~

“al

AN AN

lography technique?
Reviewed by: 7",‘:‘ 4“%7 ‘——
Date: 9/ 3 /5 7

ALZ-94/SNL-SOPIDME. R



i i DATA QUALITY INDICATOR CHECKLIST
(DATA VERIFICATION/VALIDATION LEVEL 2—DV2)

Page 2 ot 5
em Yes | No if no. Sample ID No./Fraction(s) and Anaiysis
c} Matrix spike recovery data Mot regorstred . AaTa e
reported and mat for all —
samples for which #t was ./ repork
regquested? _
A _ -
6} Precision Avo cdé Soplicatr sampb
a) Laboratoty control sampie "//)4 / ’/
precision reporied and maet for Anelye o -
all samples? .
b) Matrix spike duplicate RPD N @ nor cegeestedt |, Aata mas
data reported and met for alf ) -
seportced o seed Ao
samples for which it was l/ o o ;30
requested? Gaclyped For yIls X , L
7) Blank data @ Hs and Pb were el
a) Mathod or reagent biank data , , )
reported and mat for al! _ \/ s PHs B[R,k $/FEEO
sampiles? '

b} Sampiing blank (s.g.. fieid, . @ KO prip 4 lnde =0 bom P
Irip, and squipment) data ;
reported and met? V4 FO0 L Vo o .

8) Narrative included, correct, and .
i compleie?

o

L

2.0 COMMENTS: Al iterns marked “No" above must be explained in this section. For each em, give
SNL/NM ID No. and the analysis, if appropriate, of all samples affected by the finding.
f}’? /??/MSA) qn&-//fyb wES a7 /r;;./(';f!(/, Lo Y ,{/‘r—,

PP P/pw.'o&.an/ ,,,/,’4/4/54/. A 25D e s et ﬂﬂﬁ)y?éa/
or /ﬂff 7 A LCS qnp/ M§ 4./@/& W;fﬁ’;'-\ f]4 /,'m:-/>

Reviewed by: 7~ / M s
Date: 5/3/5y

AL2-94/SNL :SOP3044B.R1
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|

DATA QUALITY INDICATOR CHECKLIST

. (DATA VERIFICATION/VALIDATION LEVEL 2—-DV2)
Page Jof §

2.0 COMMENTS CONTINUATION SHEET

(2

Hercw 7y gn/ /€a{/ wcr e fé}lfo}dfo/ 7 Mhe e

Inborat? cy  wufbod blank { Botetr # S1a%20)

2

Ao vocr Fri p ‘ é/ﬂn/c’ s 5 c/éml/‘/#(c/ b o A

4;,..«}9(05, Mo VO s erc Aebectcdd > mpe ;4

aﬂ)'* C'Mv.v‘fﬂrr/ﬁvn?éﬂ/ 541«-—-;[/’ .

@A’w"c ’

Vice opre é/L/UJZEr// é)( -77\: SN < 4/)&»%4&5

gre tl Lm/cw/. N
/

74

-
Feviewed by: i ,..o/ -

Date: ?/5/4’0/

AL2-94/SNL:SOP3044B.RY



) T DATA QUALITY INDICATOR CHECKLIST
(DATA VERIFICATION/VALIDATION LEVEL 2—DV2)

Page 4ot 5

3.0 SUMMARY: Summarize the findings in the table below. List only samplesiractions tor which
deficiencies have been noted. Use the qualifiers given al the end of the table i possible. Explain any

other qualtiers in the comments column.

Sample/ .
Fraction No. Analysis Quadifisrs Comments
H /
/
7 ﬂ /{/
-4 ‘f
| i
ARSEN B e
QUALIFIERS: - .
J = Estimated quantity (provide reason) Q = Quantitation mit does not mest criteria
B = Contamination in blank (indicate which blank) A = Laboratory accuracy does not meet critena
P = Laboratory precision doas not mee! criteria U = Analyte & undstected (indicate which analyte and
R = Reporting units mappropriate reascn for qualification) '
N = There iz presumptive evidencs of the presence NJ = There is presumptive evidence of the presence of the
 of the material material at an estimated quantity.

UJ = The material was analyzed for but was not
detected. The associsted valus is an estimate
and may be inaccuraie or imprecisa.

ER/./DAT
/—~ ——
sevensavy, Tl VRN

Date: /36 141166

CHAIN OF CUSTODY

AL2-94/SNL SOP30448 R1






SAMPLE FINDINGS SUMMARY

Site:ﬁ jy/‘;éé /e r‘%/%

o i et et

aricoC: G0 Y2 3 Data Classification:
‘ Sample/ DV
I Fraction No. Analysis Qualificrs Comments
: ER 127 S€7/- 75-09-2 5@7779#—}74?&9\_ Ty RSO <1072

0F 184175 |(rezfers ) | JAR S Ll ranplt 207

ER 1295679/~ 124-14-2 ITrr$sPra IOV Sloge <03
oF 845 7P| (sudimem) | UT | e sopann

6 Sl-2F -5 T v ARs5D 222
(Z‘—fb{)ﬂa }%g/} (/{J- (CV ;;07&0

Sample No/Fraction No. - This valuz is located on the Chain of Custody in the ER Sample 1d field.

Apalysis - Use valid test methods provided below or if the result applies to an individual analyte within a test method,
use the CAS number from the analytical data sheet.

DY Qualifiers - The eatry will be taken from the list of valid qualifiers and associated comments. If othes qualifiers
aot on the list are needed, contact Tina Sanchez to coordinate adding them to the list.

Comments - This is only to be used if a comment associated with the qualifier is not appropnate, nceds modification
because of an unusuvai circumstance, or additional clarification is warranied.

Test Metbods - Anions_CE, EPA6010, EPA6020, EPA7470/1, EPAS01SB, EPAS081, EPAS260, EPA8260-M3,
EPAB270, HACH_ALK, HACH_NO2, HACH_NO3, MEKC_HE, PCBRISC

Reviewed by%/ Date: /Z—é ;7
/

L




COC 600423 SDG# 9807074
DVR comments

General comment: Sample D ER-1295-6741-DF1-BH3-7-58D is identified as 2 Seld duplicate for VOC,
SVOC, HE, G Spec, and Metals analyses, but is actually only used as a field duplicate for SVOC.

Organics
VOC (8260). Methylene chloride (75-09-2) is qualified R because the ICV RS is 107% and the
- CCV %D is 76 2 (sample ER-1295-6741-DF1-BH3-7-SD).

MS/MSD results are from ancther SDG, 1ab narrative indicates that all acceptance criteria were
met.

SVOC (8270 Results for 2,4-dinitrophenol are qualified UJ due to ICV RSD >20% and CCV
%D >20 (all SVOC samples). .

MS/MSD results are from another SDG, lab narrative indicates that all acceptance criteria were
met. ’

No run log for 7/23 analyses was included in this package.

Explosives {8330} Result for 2,4-diniirotoluene {121-14-2) is qualified UJ due to 1CV slope
<0.05(sample ER-1295-6741-DF1-BH3-7-8D). '

Inorganics
No qualifiers are applied to inorganic data.

ICP: MS/MSD and serial dilution results are from another SDG; lab narrative indicates that all
acceptance criteria were met.

No iaboratory replicate sample was analyzed.

CVAA: MS/MSD results are from another SDG, lab narrative indicates that all acceptance criteria
were met.

No laboratory replicate sample was analyzed.

Radiochemistry
GAB: No qualifications were applied to the resuits.

Duplicate analyses were run on samples from different SDGs. The case narrative states that
replicate QC is acceptable.

Gamma spec: No qualifications were applied to the results.

%/I%/ /2,5/7.;/



SW-846 - Method 8260
Samples.

Number _}  Matrix _g_p_p_/_ Number Mateix:
4 L AL o v -~ /J/// X
1S IGe/ms Min {Int Calib  [Calib [CCV  [CCY JCCB  [Field [Field (MS [MSD (MS  [LCS /[LCSDVILCS
Rf R§D |RF ReD |mF Blank |Dup ) JIRPD ) | [, [RPD,
Name CASH 0% |05 0% os T e Wi Tw/al 71 {1 ¥ é 1
1 [Chloromethans 74-87-3 0.10 7 AR N 1T
| |Bromomethane 74-83-9 0.10 I v v v
1 _{vinyl chioride 75014 0.10 s |V AR a
1_ [Chiorocthane 75003 0.0l 240 S |7 1T/
1 Imethylene chloride (10xblk)  [75-09-2 0.0 107 .21 ¢ T
1 |acetone(1 Oxblk) 6764-1 0.0! v v v v/
1 |carbon disulfide 75-150 0.10 4 v v /
1 {1,1-dichlorocthens 75-354 0.20 7 v | 7 i |
1_ |1, -dechloroethane 75-14-3 0.10 J 4 / v
1 iChloroform 67-66-3 0.20 v v v, 1 Vv,
Y11 2-dichloroethane 107062 0.10 i 7 v
i Z-bu\ﬁnoﬁ(_LOxbﬁL 18-91.3 .01 s v 0.4 -
2 [1,1,1-richlorocthane 11-556 0.10 rarais Vs
7 Jearbon latrachjonide $6-13-5 0.10 v v v
2 {Bromodichloromethane 75-274 020 - o~ v 7
2 [1,2-dichloropropane 73-87-5 0.01 v [ v /T
2 lcis-1,3-dichloropropene 10061-01-5  {0.20 - - v s
? _{Trchloroethene 719-016 0.30 -~ i r - A
2 |Dibromochloromethane 124-48-1 0.10 v~ v | TS v
2 |1,1,2-trichlofoethane 19-00-5 0.10 - - ./ 7
2  |Benzene 71-43-2 0.50 v v 7 v
2 jtrans-1,)-dichloropropene 10061-02-6 {010 - - { /
2 |Bromoform 75-25-1 0.10 - - v v
1 [4-methyl-2-pentanone 108-10-) 0.10 v o v 2
3 12bexanone 591-T8-6 001 v v | 7
3 [Tetrachlorocthene 127-184 0.20 v v o lem ol ¥
3 11.1,2,2wtnachlotoethanc 79-34-5 030 PRI /
3 |woluene(1Oxblk) 108-88.1 0.40 w - A rd
3  |Chloroberzene 108-90-7 0,50 o s v v 1 "
3 |Ethylbenzene 100414 0.10 v | v 7 v
3 [Styreve 100-42-5 0.30 S| v SV
3 Ixylenesiiotal) 1330-20-7 _ [0.30 v 7 A
1,2-dichlorosthyfene(iotal) 540-59-0 0.01 v v v 7
L2 ~cts-dichlaatdy lene !5’5-57-2_, »: v : ; . I R
I —Zfanr-u/fcf{/afzéyk«_,fﬁ-év -s ' v 4 L

79

bl

.2

“oo%s




SW-846 - Method 8260 : page 2

J
Surrogate Recovery and ]ntemai{!andard QOutliers

Sample SMC1 |SMC2 [SMC3 IS t-arca IS I-RT |1§ 2-ares (1S Z-RT IS 3- arca |5 3- RT
1 '/
—
L/
/)
v/
L] / .
=
/
A |
//
A
7
.
e

SMC 1: 4-Bromofluorobenzene
SMC 2: 1,2-Dichtoroethane-d4
SMC 3: Toluene-dg

1S I: Bromochloromethane
IS 2: 1,4-Diflunfobenzene
1S 3; Chlorobenzene-d5

%%/ /éé/f%
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Radiochemistry

Samples:

Methed: @,4 Number é Matrix: 50:\/ Prep:
Method: § Scc Number ___| Matrix: cp; | Prep:

Method: Number Matrix; Prep:

Method: Number : Matrix: Prep:

Radiochem |Rep [PB  [Field [Field, [LCS
RER Duf/2 B)

1l

- |Sample

Lsotope

1S/Trace

Sample

1sotope

18/ Trace

CRITERIA <10 [U U 0% [25% §-

50-105

50-105

H3 -

U-238

U-234

U-235/236 -

Th-232

Th-228

Th-230 ) -

Pu-239/240

GAR O\ < 11.09 <17 | 1asa

Re226 -

Ra228 -

Gamma v a/u

N
3
P
Ly ]

Ni-63 ‘ -

/- AT 717 F




“inorganic Metals

Samples: .
Method. LCF Number | Matrix: Sor | Prep:

—_—————

Method (V) Number | Matrix:s01 | Prep:

Method: Number Matrix: Prep:

e £ S AL

- - [\;/& v v ' o 44’1\81/

Analvie v CcCV { ICR CCB { PB | Field { LCS LCSD LCS MS MsD SD ﬁ..!]; ICS Ser
" 2h | ZR Lol Lugtt Pk RPD &% | rep An | a1

7429-90-5 Al , .

~{ 7440-35-3 Ba v v v TV v
7440-41-7 Be
~ 744043-9Cd v v v v
7440-70-2 Ca
— 7440473Cr | 7 v - v v ’ '
7440-48-¢ Co

7440-50-8 Cy .
7439-89-6 Fe :
7439-95-4 Mg :
7439.96-5 Ma
7440-02-0 Ni j ;
7440-09-7 K '
~| 7440-224 Ag U v v S v T 1
7440-23-5 Na
7440-62-2 V

7440-66-6 Zn

N

—{ 74353.92-1 Pb
778249-2 S¢ '
] 7440-38-2 As v
7440-36-0 Sb
7440280 T p 1 . —

NSRS AN TR S s s AN

bt N
LS AN N
~
o et
\
AN
w
v
[

L
i
NS\

T

w9160 | 7 | 74 | a4l v A v_1 7

\
3
(/‘

/] ESTEET S N S SR N N P A = A= S e A S I pp

e
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SW846 Method 8330

=

%g/??

Samples: [
Number | Matrix; SO Number Matrix:
P s S s . KPS
Name CAS # CCV | PB | Fied | Field L(ES/ LCSD >/ LS/ MS [ MSD | MS | Cuve |7y
RPD blank | Dup RPD RPD ! R%2 .
2% | U vl g 20% | 25% | 25% | 20% | .995 el
— HMX 2691-41-0 7
| rRDX 121-82-4 Ve
1,2,3-Trinitrobenzene 99-35-4 v
| 1,3-dinitrobenzene 99-64-0 4
-1 Nitrobenzene 98-95-3 v
| Tetryl 479-45-8 /
| 2,4,6-trinitrotoluene 118-96-7 /
[ 2-amino-4,6-dinitrotoluene | 35572-78-2 J
| 4-amino-2,6-dinitrotoluene | 1946-51-07 J/
” L 2,4-dinitrotoluene 121-14-2 . 00
2,6-dinitrotoluene 606-20-2 v
- 2-pitrotoluene 88-72-2 v
| 4-nitrctoluene 99-99-0 /
| 3-nitrotoluene 99-08-1 /
PETN 78-11-5 s B L | = | - |+ /
e
Sample SMC%1ec | SMCRT Sample SMC % rec | SMCRT
K] ———
Confgfmation LN
Sample ICAS # %7/@.}25% Sample ICAS # % diff >25%
/7



SW-846 - Method 8270
Samples:

Number 7 Matrix; go}/ Number Matrix:
- Tha CCVRE BRSO, - o
1S |CAS# Name Min  [int Calib }Calib |CCV ICCB [Field [Field {MS /IMSD AMSD [LCS S/ LCSD 1LCS
RF RSD |RF__ [RPD | A7/ Blank [Dup _in/d |47 " RPD
~1 (108952 {Phenol . 080 Sl |7 e Il "
AT Titi443™ [bis(2Chioroethyljether 0.70 S
Jrfessr8 2-Chlorophenal 0.80 AW 7
L |541-73-1 1,3-Dichlorobenzene 0.60 AR v
_[1 [106-46-7 },4 -Dichlorobenzene 0.50 v v
A1 |95-50-1 1,2-Dichlorobenzene 0.40 PN e v
1 |95-48.7 2-Methylphenal 070 | v
41 ]108-60-1 2,2 -oxytns(l -Chloropropane)  10.01 v 255
A itoe44.5 4-Methylphenol 0.60 . v | o L v L—m-—;——‘
A1 [621-64-7 N-Nitroso-di-n-propylamine 0.50 g v
1 [67-12-1 Hexachlorocthane T 1030 S )
2 [98-953 Nitrobenzene 0.20 w o v
A7 178591 1sophorone 0.40 Nz /
A2 |88.75-5 2-Nitrophenol 0.10 S v
A2 (105679 2,4-Dimethylphenal 0.20 vl Vv |
A [iteia bis(2-Chlorosthoxyjmethane 10,30 s v
[z 120832 [2,4-Dichlorophencl 0.20 VYV v
4 208241 1,2,4Trichiorobenzene 0.20 v sV 7
A2 [91-20) Naphthalene 070 Sy
Az [10647-8 4-Chloroaniline 0.01 v P
A2 [87-68-3 Hexachlorobutadiene 0.01 N -
7 59507 4-Chioro-3-methylphcnol 0.20 ~1 v
A2 [or574 2-Methylnaphihalene 0.40 vV v
A 77474 Hexachlorocyclopentadiene 0.0} I s
A3 [88-08-2 2.4,6-Trichloropbenol 0.20 e 4 i , :
A3 {95954 2,4,5-Trichlorophenol 0.20 | v \" ¥ 3 TV VY

73

%

PN

%/ 7%/‘7
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SW 846 - Method 8270 ; page 2

%D

NN NN

A\

1S [cas# NAME Mo~ flot  [Cabb, [Calib [CCV TCCV TCCB [Field [Field [MS Msy’ MSD /ILCS  [LCSD JLCS
RF RSD<’|RF __ [RPD IRF blank |Dep , RPD RPD

¥ ]91.58-7 2-Chloronaphthaienc 0.80 v v v v V4

3 [88-744 2-Nigosniline 0.01 I v v '

3 1311143 Dimethylphthalate 0.0 v s v

1 |208-96-8 Acenaphthylene .90 s v s 7/

1 1606-20-2 2,6-Dinitrololucne 0.20 / v v /

1 99.09-2 3-Nitroaniline 0.01 . J 17 v

3183329, Acenaphthene 0.90 v e S v

3 [51-28-5 2 4-Dinitrophenol 0.01 3006l ¥ lessel v

3 {100-02-7 4-Nitrophenol 0.01 vl . S/ 7

3 (132640 Diberzofuran 0.80 STV e v

3 121142 |2.4 Dimitrololuens 020 | v | 7 7

1 [8466.2 Dicthylphthalste 0.0l v 7 v P

3 [7005-733 |4-Chlorophenyl-pheaylether  [0.40 7T 71T 7

3 |86737 Fluorens 0.90 / v v

3 [100016 4-Nitroeraline 0.01 vl v | 7

4 {534-52-1 4,6-Dinitro-2-methylphenol 0.01 >4 09 v 17

4 186-306 N-Nitrosodiphenylamine (1) [0.01 sl | v »

4 [j01-55 4-Bromopheny!-phenylether 0.10 g v v Vg

4 [118-74-1 Hexachlorobenzene 0.10 o Nz v /

4 [87863 Pentachlorophenol 0.05 a2 AN

4 (85018 Phenanthrene 0.70 — | v S 7

4 [120-12.7 Anthracene 0.70 e v /s v

4 [86-74-8 Carbazole g’h 'ZL(‘é' 0.0t | v o

4 [84-74-2 Dh-o-butylphthaliste 0.0 7 v 7

4 1206440 Fluorsnthene 0.60 v / v

5 [129-600 Pyrene 0.60 R R v

5. Iss68-7 Butylbenzylphthalate 0.01 %4 v

5 [91-94-1 3,¥ Dichlorobenzidine 0.01 - v s p;

5 |56-55-3 Benzo(aJanthraoene 0.80 v v | v - AP N7 v TV

% % o



SW 846 - Method 8270 : page 3

el

7/es

1S [CASY NAME M it JCalb |Calib JCCV JoCV JCCB  JField  Field |Ms / [MsD/IMsD ics [ JiCsh JLes T Ce v
RF RSD |RF RPD |RF blank {Dup RP / D/ 20
5 J21801-9 " [Chrysene 0.70 S 77 Y
P R bis(2-Ethylhexylyphithalaie 0.01 SV s s
6 [117-84-0 Di-n-cetylphihalato 0.01 /] S
A6 [205-99-2 Benzo(b)uoranthene 0.70 o~ / 7 B
& 120708.9 Benzo(k)fluoranthene 0.70 i ﬁ e
_i6 [50-32-8 Benzo{e)pyrenc 0.70 v J 4 J/
&
& 1193.39-5 Trndenof 1,2, 3-cd)pyrene 0.50 v P 2{-;— . >2.4
6 [53-70-3 Dibenz(s, h)anthrecene 0,40 Y ] Y 22.5
6 [191-242 Benzo(g h.i)perylens 0.50 4 20.7
e : ‘
. __ L L ._L_ .
i
Surrog_at:%ﬁs &
Sample SMC1 [SMC2 [sMC3 JsMC4 [sMCs [sMC6 [SMC7 [SMC3
e — N
[ —— \
SMC I: Nitrobenzene-d5 SMC 2. 2-Fluorobiphenyl SMC 3: p-Terphenyl-d14 \
SMC 4; Phenol-d5 SMC 35: 2-Fluarophenol SMC 6: 2,4,6-Tribromophenol
SMC 7: 2-2-Chlorophenoi-d4  SMC 8: 1,2-Dichlorobenzene-dd
Internal Standard Qutliers )¢
Sample IS 1-area 118 1-RT [IS 24rea [IS2-RT (IS 3-area [IS3-RT [IS 4-area IS 4-RT [IS S-arca [IS 5-RT |ls 6-area IS 6-RT ,
— N .
__—-’——_—._-—._L /
| V L/
/ / ’

IS 1; | 4-Dichlorobenzene-d4
1S 4: Phenathrene-d10

IS 2: Naphthalene-d8
18 §: Chrysene-d12

IS 3: Acenaphthene-d10

1S 6. Perylene-d12






AR/COC: _ & Og "l S Data Classification: Q’%‘C

SAMPLE FINDINGS SUMMARY

sie Yorr- 0 Spatoe. Sastecms

Sample/ DV

Fraction Ne. Analysis ualifiers Comments

/%%- | f&fé//éc.:? Xz 5 2@/2‘/

Sample No./Fraction No. - This value is located on the Chain of Custody in the ER Sample Id field.

Analysis - Use valid test methods provided below or if the result applies to an individual analyte within a test method.
use the CAS number from the analytical data sheet.

DV Qualifiers - The entry will be taken from the list of valid qualifiers and associated comments. If other qualifiers
not on the list are needed, contact Tina Sanchez to coordinate adding them to the list.

Comments - This is only to be used if a comment associated with the qualifier is not appropriate, needs modification
becanse of an unusual circumstance, or additional clarification is warranted.

Test Methods - Anions_CE, EPA6010, EPA6020, EPA7470/1, EPAB015B, EPAS081, EPA8260, EPA8260-M3,
EPAR270, HACH_ALK, HACH_ NO2, HACH_NO3, MEKC_HE, PCBRISC

Re’vie‘\?v‘w%"&alé : 7 //%,/ >




SAMPLE FINDINGS SUMMARY

Site: /V@—-é 2 i \ S%QT_ é;;&gqs
AR/COC: g;’_gg Zg 7 _é_Z_ " Data Classification: c%ggz c éfél > & z
N DV

Sample/
Fra::i[:m No. Analy}sis Qualifiers Commc;ts/ ,
- - hexavaleat .
)36620 5;{ d’\mmo'um (/l f& wcfe/ Za
£ Ce 12 EHO-29-9 me

Sample No./Fraction No. - This value is located on the Chain of Custody in the ER Sample Id field.

Analysis - Use valid test methods provided below or if the result applies to an individual analyte within a test method.
use the CAS number from the analytical data sheet.

DV Qualifiers - The entry will be taken from the list of valid qualifiers and associated comments. If other qualifiers
not on the list are needed, contact Tina Sanchez to coordinate adding them to the list.

Comments - This is only to be used if a comment associated with the qualifier is not appropriate, needs modification
because of an unusual circumstance, or additional clarification is warranted.

Test Methods - Anions_CE, EPA6010, EPA6020, EPA7470/1, EPA8015B, EPAR081, EPA8260, EPAB260-M3,
EPA8270, HACH_ ALK, HACH_ NO2, HACH_NO3, MEKC_HE, PCBRISC

Ve
Reviewed by}%_ﬁm; 2 Po




DATA VALIDA vION SUMMARY:

SITE/PROJECT: [&aéﬁ %hc caser 72-23.2 3¢ FOFSAMPLES _ 2 & MATRIX: _ S /
ARCOCH far> S 7 bl LAB SAMPLE IDs:

LABORATORY: /g (. _ GYOBVER -0 g -1 L
LABORATORY REPORTH. TP (R76 3 - 22 [hil —TR 30

HGLDING TIMES/
PRESERVATION " v
2. CALIBRATIONS v v Ve v
3. METHOD BLANKS v v v v
4. MS/MSD Ve v v Ve
5. LABORATORY
CONTROL SAMFLES ‘/ v S s
6. REPLICATES 4
T 7
7. SURROGATES = —_
8. INTERMAL STDS o —
i
9. TCL COMPOUND : —
IDENTIFICATION -t
10_ iCF INTERFERENCE -
CHECK SAMPLE - ik
11. JCP SERIAL : -
DILUTION - g
12. CARRIER/CHEM
TRACER 7 —
RECOVERIES e e siase R
3. OTHER QC ~— Ve v \/
CHECK MARK {¥) - ACCEPTABLE SHADED CELLS - NOT APPLICABLE
J - ESTIMATED 1] - NOT DETECTED, ESTIMATED
U - NOT DETRETED R - UNUSABIE

. .
REVIWI BY;%/ PATE: Ve ze

B-2



DATA VALIDA 10N SUMMARY:

SITE/PROJECT: /Vbn’é [i &Qﬁ case#: 7223, o # OF SAMPLES: 5 MATRIX: a?gmd S
ARCOCH: L (o762 LAB SAMPLE IDs

LABORATORY. - okt . GO 768 1 (¥ —17 —2o-2s

LABORATORY REPORT #: ___ QG &Rk 76 %

&

HOLDING TIMES/ v
PRESERVATION v 7/ Y] I 2
3 CALBRATIONS v v v v
3. METHOD BLANKS e v v/ v
4. MS/MSD «
5. LABORATORY o~
CONTROL SAMPLES
6. REPLICATES -
7. SURROGATES
8. INTERNAL STDS
9. TCL COMPOUND
DENTIFICATION
10. ICPINTERFERENCE
CHECK SAMPLE
11, ICP SERIAL
DILUTION
12. CARRIER/CHEM
TRACER
RECOVERIES
13. OTHER QC
CHIECK MARK () - ACCEPTABLE SHADED CELLS - NOT APPLICABLE
= ESTIMATED UJ - NOT DETECTED, ESTIMATED
t - NOT DETECTED R - UNUSABLF,

REVIEWED |W_mm ///,; 49,9

B-2



'
HOLDING ..ME/PRESERVATION:

SITE/PROJECT: [gn-{{i S ot ARCOCH: G OS2

LABORATORY: ¢ £ ¢ LABORATORY REPORT #: VIOITL S
Holding | Days Holding . .
Sample [D Analysis Time Time was Prege::anon Pﬁe:;rymon Comments
Criteria Exceeded fteria ictency
Bée2o-sCl 28| crgr | 24hal| ido “uage
AR 7
Comments:

DATE: 7 /V?-/ £P

REVIEWED B&}W,//
/'_'




Memorandum

Date:  11402/99
To: File
From: Marcia Hilchey
Subject: Organic Data Review and Validation

Site: Non-ER Septic Systems

AR/COC: 602762

Case: 7223.230

Laboratory: GEL

SDG: 9908768

Sce attached Data Assessment Summary Forms for supporting documentation on the data review and
validation.

Summary

Alil samples were prepared and analyzed with awepeéd procedures and with specified methods (VOC
EPA8270, PCB EPA8082). All compounds were successfully analyzed.

No quatifications were applied to VOC sampie data.
No qualifications were applied to PCB sample data.

Holding Times

The samples were analyzed within the prescribed holding times, with the exception of the analysis of the
re-extracted PCB equipment blank. Since the original sample results were reported, no holding-time
qualifications were applied.

Calibration

Initial calibration met acceptance criteria for both methods.

Several VOC analytes failed to meet CCV acceptance criferia. All exhibited less than 40%D, therefore no
sample results were qualified.

According to the laboratory case narrative, several PCB anatytes faited to meet CCV acceptance criteria.
The method states that only Aroclors 1016 and 1260 must be present in the CCV standard. Aroclors 1016
and 1260 met CCV acceptance criteria, therefore no sample results were qualified.

Blanks

No target analytes were detected above the reporting limit in the method blanks, equipment blanks, or
VOC irip blank.

Surrogates

All VOC surrogate recoveries met acceptance criteria.



Surrogate recovery for the PCB equipment blank {sample B6620-SP1-EB-PCB) was unacceptable. The
sample was reextracted and reanalyzed with acceptable surrogate recovery and identical target analyte
results (21l non-detect). The re-extracted sample analysis exceeded the prescribed holding time, Since all
sample resulis were non-detect, the original results were reported, and no qualifications were applied.

Note: The Yaboratory stated that the original results were reported for B6620-SP1-EB-PCB (see previous

paragraph), however, the reporied analysis date and surrogate recovery were incorrect. The reported
analysis date and surrogaie recovery actually correspond to the reanalysis. Data quality is unaffected

Matrix Spike/Matrix Spike Duplicates (MS/MSD)

Matrix spike sample analysis for svil VOC and PCB samples met acceptance criteria.

No aqueouns MS/MSD samples were submitted with this SDG. No sample results were qualified.
Internal Standards
The VOC internal standards met QC acceptance criteria.

Laboratory Control Sample/Laberatory Control Sample Duplicate (E.CS/LCSD)

LCS/LCSD samples met all acceptance criteria.

Other OC

No field duplicate samples were submitted for VOC analysis.

The PCB field duplicate sample analysis met RPD acceptance crileria.
No other specific issues were identified which affect data quality.

Please contact me if you have any questions or comments regarding the review of this package.



PCBs:

SWB46 - Method 8082

snmnomcr{%[ﬁ S;gz&'c ARCOCH: 602 76 &
LABORATORY: EL. LABORATORY REPORT #: _ PG OR76 X
n/q
- Ticld -
Calib CCV [ Method LCS MS Eq. Field
Name CAS # [ntercept ®SD/R! | RED | Biks LCS [LCSD RPD> MS | MSD RPD l[!):il; Biks | miks
<20% /099 |<20% 2% 20%
PCBs .
Aroclor- 1016 12674-11-2 Vi 7 e 71V
Aroclor-1221 0104282 |
Aroclor-1232 1114-16-5 |
Aroclor-1242 53469-21-9 | |
Aroclor-1248 12672-29-5 | |
Aroclar-1254 11097-69-1 [ \ > X
Aroclor-1260 11096825 | Lo N F vl A b ] e
Sample SMC SMC RT Sample SMC SMCRT
% REC P 4 REC
=7
Confirmation
Sample CAS RPD > 25% Sample CAS# RPD > 25%
Py 8 Lot
rryrer /
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SW-846 - Method 8260

SITE/PROJECT: @1&[1 ipb_g ARCOC #: 276 2
LABORATORY: (£l LABORATORY REFORT #: 1 OB 765
_ 9z ~/2 A gles ¥os
s coms Ve [ | S | imiie | o | i oo [cosp [ Eea s oo | X TFoame] 2 T Trom feeed
Name CAS ¥ . 203 |<20%70.99 | 20%
74-87-3 . 4 7
i 74-83-9 ”

jenid B 172 G 5

trans-1,5-dichluropropene 10061-02-6 [0.10

Bromalotm 75-25-2 |

4-melhyl- 2-pentanone 108-10-1 - <o)

2-hexanone 59] 78—6 ¥,

TR A ERIRT G e HhY ; o LB RS
1,1,2,2-tetrachiorodhane 79-34- 5 N
lulum:(lﬂahlk 108-8B-3
: 0390 sl T F: S ) e i3

3 |Ethy] lhenzesu 100-41-4
I [Styrene 100-42.5 !
k] slenes(total 1330-20-7
oL dichlo BE(UARAY ST SOOI S 0 T ; T

Viny| acetere L7 Py T+~ | & T L T .

¥

Comments:
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VOLATIe., ORGANICS: Pagelofl

SW-346 - Method 8260

SITE/PROJECT:
LABORATORY':

ARCOC #: o2 7% -

LABORATORY REPCRT #:

Surrogate Recavery and Internal Standard Qutliers

Sample SMC 1

SMC 2| SMC 3|18 1-area |IS 1-RT

IS 2-amea)

IS 2-RT[13 3- area

iS3-RT

P

SMC 1: 4-Bromoflusrobenzene
SMC 2: 1,2-Dichloraethane-d4
SMC 3: Toluene-d8

Comments:

IS 1: Bromaochloromethane
18 2: 1, 4-Difluorobenzene
IS 3: Chlorobenzene-d5







Memorandum
Date: 11/02/99
To: File
From: Marcia Hifchey
Subject: General Chemistiry Data Review and Validation
Site; Non-ER Scptic Systems
AR/COC: 602762
Case: 7223.230
Laboratory: GEL
SDG: 9908768

See artached Data Assessment Summary Forms for supporting documentation on the data review and
validation.

Summary

All samples were prepared and analyzed with accepted procedures and with specified methods (total
cyanide EPA9012, hexavalent Cr EPA7196). All components were successfully analyzed.

No qualifications were applied to CN sample results,

Qualification was applied to a Cr6+ sample result due to exceeded holding time.
Holding Times

The CN samples were analyzed within the prescribed holding time.

The Cré+ equipment blank sample was received and analyzed 1 day after the prescribed 24hr. holding
time. Sample results were UJ2 qualified.

Calibration

Initial and continuing calibrations met QC acceptance criteria.

Blanks

The method bianks and equipment blanks were free of target analytes above reporting limits.
Matrix Spike Analysis

The matrix spike sample analyses met QC acceptance criteria.

Laboratory Control/Laharatory Control Duplicate Samples

The LCS/LCSD samples met QC acceptance criteria.

Laboratory Replicate Analysis

The replicate sample analyses met QC acceptance criteria.




Other QC
Field duplicate soil sample analyses met RPD acceptance criteria.
No other specific issues were identified which affect data quality.

Please contact me if you have any questions or comments regarding the review of this package.

V.
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Analysis Request And Chain Of Custody (Continuation)

ORIGINAL
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Page 2 _ ol
AR/COC- I 602762|
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interzd Lab ANALYSIS REQUEST AND CHAIN OF CUSTODY
Belch No SARMR No. SMO Use AR/COC
Dept. No Ml Stop: B8133/1147 Conliacl No..  AJ-24804
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Project Leader A. Roybal

ARICOC No.  BOZ762 Analytical Lab GEL

Contract Verification Review {CVR)

Project Name  Non-ER Septic Systems

Case No. 7223.230

SDGNo. 9308768

in the tabies beiow, mark any information thal is missing or incorract and pive an explanation.

1.0 _Analysis Requesi and Chain of Custody Record and Log-in information

~Tne T 7 " Resolved?
No. Jtem Yes | No i na, explain Yes | No
1.1 Al Rems on COC complete - data entry clerk initialed and daled X
1.2 Container type(s) comedt for analyses requested X
1.3 Sample volume adequate for # snd typas of analyses requesied X
14 Preservative comect for anelyses requested X
15 Custody records continuous and completa X
16 Lab sample mumber(s) proviced and SNL sampie number(s) cross referenced X
and corect
17 Date samplet received: X
1.8 Condition upon receipt information provided X
2.0 Analytical Laboratory Repost
Line 7 Resolved?
No. Hem Yes | No i no, explain Yes | No
2.1 Data reviewed, signature X
2 Method reference number(s) complete and comact X
2.3 QC analysis and acceptanca mits provided (MB, LCS. Replicate) X
24 Matrix spike/mairix spiks duphcate deta provided(if requested) X
25 Datechion limits pfovided; PQL and MOLU{or IDL), MDA and L X
2.6 QG batch nurbars provided X
2.7 Dilution fzctors provided and all diution levels reporied X
28 Data feported in sppropriate units and using correct significant figures X
29 Radiochemistry analysis unceriainty (2 sigma error) and tracar recovery NA,
{it applicable) reported
2.10 Narrative provided X
2.1 TAT met X | Due to arricane Fioyd, GEL was granted several
additional days 1o the TAT.
212 Hald imes met X
2.13 Contractual quakfiers provided X
2,14 Al requasted result and TIC (if requested) data provided X




Contract Verification Review (Gontinued)

3.0 Data Quality Evajuation
Hem You #no, Ssmple ID Ne /Fraction(s) and Analysis
3.1 Ao repiviing units approprisle for the matrix snd meat contract specified o project-apacihc X
requiraments? tnarganice snd metals reporied as m(mmmm(q)'r Tmnnpubdan
picocuries par Hter with percent Moiture for 804 sampl
and sample date
3.2 Quantitaton iimit met for sii samples X
33 Accuracy X
3} Leboratory conirof sampies sccuracy reparied and met for ail sarnples
b) Suropate dats reported snd met for sl organic sampiss analyzed by a gas chromatagraphy X
technique
£} Mawix apeka racovery duts reported and met X
3.4 Precision X
2 Repiicale aample precision reported and met for all in i and radiochemistry o
b) Muatrix spike duplicets RPD data raported end met for all organic samples x
35 Blankdata x
a) Muthod or resgen biank deta repoited and man for all samples
b) Sampting blank (a.g., ek, trip, and squipmaent) dete reported and met X
3.6 Contractual quaiifiers provided: “J™- estmalad quantity; “B°-shalyte found in method blank X
above the MDL for organic or sbave the POL lor inorganic; "U"- analyts undetecied {resuits are
below the MDL, 0L, or MDA {radicchemical)); *H*-anslysie done the holding ¥me
3.7 Narative addressse planche? Saming for press sipha/beta NA
3.8 Namative inchuded, comect, and complete X
39 Sscond column confiumation dats provided for methods B30 (high explosives] and X

pesticidenPCBs




Contract Verification Review {Continued)

4.0 Calibration and Validation Documentation

Rem Yes Na
41 GCMS (8260, 8270, eic.}
a)  12-hour tune check provided X
b) Iniial calibration provided x
¢) Continuing calibration provided X
€) Internil standand performance date provided X
8) Instrument run logs provided X
42 GC/HPLC (8330 and 8010) HA
n) |pitiet calibration provided NA
b) Continuing calibration provided NA
<) Instrumsnt run logs provided HA
4.3 'norpanica {metals)
a) Initial calitration provided X
b} Continuing calibration provided X
c) ICP interference check sample dats provided X
d) ICP seqial diltion provided X
®) Instrument run logs provided X
4.4 Radiochemisty
a) instrument run logs provided NA




] ]
Contract Verification Review (Concluded)

5.0 Probiem Resolution
Summarize the fndings in the tabie below. List.only samplesffractions for which deficiencies have baen nofed.

Sample/Fraction Ne. Anglysis Prok Py ey

//
Ware deficiencies uvesolved? [l Yes /E[I No
Based on the review, thik data packege is complets. fﬁv- QN
P COTecHon feyg| number and dats COTECEON TeqUes! Wik submitted:

Yy é 55 Closed by: Date;




April 25, 2000
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Integrated Safety & Security (IS&S)
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Project Leader A. Roybal

ARICOC No. 602762 Anatytical Lab GEL

Contract Verification Review {CVR)

Project Name  Non-ER Septic Systems

Case No, 7223230

SDG No. 9908768

In the tsbles befow, mark any information that is missing or incorrect and give an explanation.

1.0 Analysis Request and Chain of Custody Record and Login Information

Line Coml ? Resolved?

No. tem Yes | No H no, explain Yes | No
1.1 AJl fems on COC complete - data entry clerk initialed and dated X
1.2 Container type(s) correct for analyses requested : X
13 Sample volume adequate for # and types of analyses sequested X
14 Preservative correct for analyses requested X
15 Custody records continuous end complete X
16 Lab sample number(s) provided and SNL sample numbar(s) cross referenced X

and correct
1.7 Date samples received: X
1.8 Condition upan receipt information provided X
2.0 Analytical Laboratory Report _7

Line Complete? Resolved?

No. ltemn Yes | Na i no, explain Yes No
2.1 Data reviewed, signature X
2.2 Method reference number(s) complete and correct X
2.3 QC analysis and acceptance kmits provided (MB, LCS, Replicate) X
24 Matrix spike/matrix spike duplicate data provided(if requested) X
2.5 Detection limits provided; PQL and MDL{or IDL), MDA and L. X
2.6 QC batch numbers provided X
27 Dilution facters provided and al dilution levels reported X
28 Data reported in appropsiate units and using correct significant figures X
29 Radiochemisiry analysis uncertainty {2 sigma emor) and tracer recovery NA

{if applicable) reported
2.10 Narrative provided X
211 TAT met X | Due to huricane Floyd, GEL was granted several
additional days to tha TAT.

2.12 Hold times met X
213 Contractual qualifiers provided X
FEL} All requested result_and TIC (if requested) data provided X




Contract Verification Review {Continued)

3.0 Data Quality Evaluation

pesticides/PCBs

] e You | No If no, Sampie ID NoJFraction(s) and Analysis
3.1 Are reporting units appropriate for the matrix and mest coniract specified or project-apecific X
requirements? Inorganics and metals reported as ppm (mg/liter or mg/Kg)? Tritium reported in
picocuriss per liter with percent moisture for soil ssamples? Units consistent betwesn QC samples
and sample data
3.2 Quantitation limit met for all samples X
3.3 Accuracy x
a) Laboratory control samples accuracy reportad and met for all samples
b) Surrogate data reported and met for all organic samples analyzed by a gas chromatography X
techniqus
c) Matrix apike recovery deta reportad and met X
3.4 Precision X
3) Replicate sample preciaion reported and met for all inorganic and radiochemiatry samples.
b) Matrix spike duplk RPD data reported and met for all organic samples X
3.5 Blank data X
a} Methad or raagent blank data reported and met for all samples
b) Sampling birnk (e.g., field, trip, and equipment) data reported and mat X
3.6 Contractusl qualifiers provided: "J"- sstimated quantity; “B™-analyte found in method blank X
above the MDL for organic or above the PQL for inorganic; "U°- analyte undetected (results sre
below the MDE ID!..I of MDA {r dioch .L.allz *H" lyaia dane beyond the holding time
3.7 Narrative addresses planchst flaming for gross alpha/beta NA
3.8 Narrative inchuded, correct, and complete X
3.9 Second column confirmation data provided for methods 8330 (high explosives) and X




Contract Verification Review {Continued)

! 4.0 Calibration and Validation Documentation

i Hem Yes No
I 141 GC/MS (8260, 8270, otc.)
1) 12-hoix tune check provided X
b) Initial calibration provided X
¢} Centinuing calibration provided X
d)  Internai standard performance data provided X
o) Instrument run logs provided X
42 GCHPLC (8330 and 5010) NA
a) Initial calibration provided NA
b) Continuing calibration provided NA
¢} tnutnnent run logs provided NA
4.3 Inorganics (metals}
a) |Initial calibration provided x
: by Cortinuing calibration provided X
I ) ICP interference check sample data provided X
ll d) ICP serial dilution provided X
‘ e} Instrument run logs provided x
|
: 4.4 Radiochemistry
@}  Instrumert run logs provided NA




Contract Verification Review (Concluded)
5.0 Problem Resolution

Summarize the findings in the table below. List only samplesifractions for which deficiencies have been noted.

Sample/Fraction No, Analysis Problems/Comments/Resohtions
]
VWere daficianciss unrssofved? O ves /@ No
Based on the review, this data package is complats. /& Yes Qne

repén pr correction requast number and date correction request wes submitied:

Date; L7 g+ 5252 Closad by:

Drate:,




s ENGip,
Sy —
§ \ % GENERAL ENGINEERING LABORATORIES
- . Meeting today's needs with a vision for iomorrow.
7&0 r \\}p
RaTOomE" |
RECORDS CENTER/

ORIGINAL cOoPY
October 21, 1999

Sandia National Laboratories RECE,VED

1515 Eubank SE OCT 25

Albuquerque, New Mexico 87123 24 1999
jon: Suzi , MS-1042, Org. 7578, Building T6/

Attention: Suzi Jensen, MS-1042, Org. 7578, Building T6/ Room 8 S NL / S M O

Re: ARCOC- 602762, SDG# 9908768 Vg{ 5mo )iofa7/99

Dear Ms. Jensen:

Enclosed is a revised “Data Qualifier Definition” section for Sample Delivery
Group (SDG) 9908768. This revised section includes pertinent comments addressing the
use of prep corrected detection limit values in the data package. Please replace the
existing “Data Qualifier Definition” sectior with the revised section.

As always, General Engineering Laboratories, Inc. appreciates the opportunity to
provide you with analytical data. If you have additional questions concerning this
response or any other issue, please call me at (843) 556-8171 Extension 4410.

Yours very Lruly,9

%.Q’\
Tnstan L. Davis .
Quality Assurance Officer

P O Box 30712 » Charleston, SC 29417 + 2040 Savage Road = 29407

(843) 556-8171 » Fax (B43) 766-1178
Primea on recycled paper.



It is a requirement of the Sandia contract that the static MDL be reported
on both the Certificate of Analysis (COA) and the EDD rather than the
effective MDL.....However, the data qualifiers for individual results in this
SDG reflect the effective MDL. Due to a change from SW846 Revision 2 to
SW3846 Revision 3 we need to temporarily report the effective MDL rather
that the static MDL. The change to Revision 3 requires us to revise

tables in our laboratory information management system (lims) in order
to provide static MDLs. At this time, we have not completed the

necessary revisions.

QL Quantitation Limit: The lowest concentration that can be reliably achieved
within specified limits of precision and accuracy during routine laboratory
operating conditions. The QL is generaily 5 to 10 times the MDL. However, it
may be nominally chosen within these guidelines to simplify data reporting.
For many analytes the QL analyte concentration is selected as the lowest non-
zero standard in the calibration curve.

Sample QL's are highly matrix-dependent. Sample specific preparation and
dilution factors are applied to these limits when they are reported

The QL is ailways 2 DL
RL Reporting Limit: Same as the QL except where driven by contract or client

specifications. If the sample specific preparation and dilution factors cause the
QL to be elevated above the RL, then the QL is used as the RL.

The quantitation limit is the lowest level at which a chemical may be accurately
and reproducibly quantitated. It answers the question "THOW MUCH IS
PRESENT".

NOTE: Per contract specifications Sandia has requested that for radiochemistry
sampies only the actual critical level be reported on the Certificate of
Analysis (COA) and the EDD where the MDL would normally be reported
and that the MDA be reported where the RL would normally be reported.

Interpretation of RESULT column on the Certificate of Analysis:

If the final concentration in the sample was found to be equal to or above the RL, then the
value is reported without a gualifier; for RAD samples if the final concentration in the
sample was found to be above the actual critical level, then the value is reported without a

gualifier.

If the final concentration in the sample was found to be below the RL but equal 10 or
above the effective DL, then the value reported is qualified with a "J"; there are no "J”
qualifiers reported for RAD data.

Corrected Copy
Date_ o\ 84
Rev. ¢ -\

Pager  \S




If the final concentration in the sample was found to be below the effective DL, the value
is reported as “ND” and is qualified with 2 "U"; for RAD samples if the fina}
concentration in the sample was found to be below the actual critical level. the value
reported 1s gualified with a "U".

For organics, if the concentration of the compound is detected in the biank above the
effective MDL. the sample result is qualified with a "B". For inorganics, if the
concentration of the compound is detected in the blank above the effective PQL. the
sample result s qualified with a "B™. There are no “B™ qualifiers reported for RAD data.

Corrected Copy

Date_\o\\G\ A9
Rev. # \

2ages \lp







ANNEX C
‘ DSS Site 1006
Gore-Sorber™ Passive Soil-Vapor Survey Analytical Results
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GORESY

W. L. GORE & ASSOCIATES, INC.

100 CHESAPEAKE BLVD., PO. BOX 10 - ELKTON, MARYLAND 21922-0010 « PHONE: 410/392-7600

Creative Technologies FAX: 410/506-4780

Worldwide GORE-SORBER® EXPLORATION SURVEY

GORE-SORBER® SCREENING SURVEY
June 6, 2002 _

Mike Sanders

Sandia National Laboratories
Mail Stop 0719

1515 Eubank, SE

Building 9925, Room 108
Albuguerque, NM 87123

Site Reference: Non-ER Drain & Septic, Kirtland AFB, NM
Gore Production Order Number: 10960025

Dear Mr. Sanders:
Thank you for choosing a GORE-SORBER® Screening Survey.
The attached package consists of the following information (in duplicate):

» Final report
s Chain of custody and analytical data table (included in Appendix A)
» Stacked total ion chromatograms (included in Appendix A)

Please contact our office if you have any questions or comments concerning this report. We

appreciate this opportunity to be of service to Sandia National Laboratories, and look forward
to working with you again in the future.

Sincerely,
W.L. Gore & Associates, Inc.

Jay W. Hodny, Ph.D.
Associate

Attachments
cc: Andre Brown (W.L. Gore & Associates, Inc.)

IAMAPPING\PROJECTS\10960025\020606R. DOC

ASIA - AUSTRALIA + EUROPE = NORTH AMERICA
GORE-SORBER and PETREX are registered service marks of W. L. Gore & Associates, Inc.
GORE-TEX and GORE-SORBER are registered trademnarks of W. L. Gore & Associates, Inc.
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W. L. GORE & ASSOCIATES, INC.
GOR,

100 CHESAPEAKE BLVD,, PO, BOX 10« ELKTON, MARYLAND 21922-0010 « PHONE: 410/392-7600

Croatve Tochnologies FAX: 410/506-4780

Woridwide GORE-SORBER® EXPLORATION SURVEY
GORE-SORBER® SCREENING SURVEY

1of6

GORE-SORBER?® Screening Survey
Final Report

Non-ER Drain & Septic
Kirtland AFB, NM

June 6, 2002

Prepared For:
Sandia National Laboratories
Mail Stop 0719, 1515 Eubank, SE
Albuquerque, NM 87123

W.L. Gore & Associates, Inc.

Written/Submitted by %

Jay W. Hodny, Ph.D., Project Manager ) M
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GORE-SORBER® Screening Survey
Final Report

REPORT DATE: June 6, 2002 AUTHOR: JWH

SITE INFORMATION

Site Reference: Non-ER Drain & Septic, Kirtland AFB, NM
Customer Purchase Order Number: 28518
Gore Production Order Number: 10960025 Gore Site Code: CCT, CCX

FIELD PROCEDURES

# Modules shipped: 142

Installation Date(s): 4/23,24,25,26,29,30/2002; 5/1,6/2002
# Modules Installed: 135

Field work performed by: Sandia National Laboratories

Retrieval date(s): 5/8,9,10,14,15,16,21/2002 Exposure Time: ~15 [days]
# Modules Retrieved: 131 # Trip Blanks Returned: 3

# Modules Lost in Field: 4 # Ubused Modules Returned: 3
# Modules Not Returned: 1 | '

Date/Time Received by Gore: 5/17/2002 @ 2:00 PM; 5/24/2002@1:30PM By: MM
Chain of Custody Form attached:

Chain of Custody discrepancies: None

Comments:

Modules #179227, -228, and -229 were identified as trip blanks.

Modules #179137, -138, -140, and -141 were not retrieved and considered lost from the field.
Module #179231 was not returned.

Modules #179230, 232, and -233 were returned unused.

GORE-SORBER is a registered trademark and service mark of W. L. Gore & Associates
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ANALYTICAL PROCEDURES

W.L. Gore & Associates” Screening Module Laboratory operates under the guidelines of its Quality
Assurance Manual, Operating Procedures and Methods. The quality assurance program is consistent with
Good Laboratory Practices (GLP) and ISO Guide 25, "General Requirements for the Competence of
Calibration and Testing Laboratories", third edition, 1990.

Instrumentation consists of state of the art gas chromatographs equipped with mass selective detectors,
coupled with automated thermal desorption units. Sample preparation simply involves cutting the tip off
the bottom of the sample module and transferring one or more exposed sorbent containers (sorbers, each
containing 40mg of a suitable granular adsorbent) to a thermal desorption tube for analysis. Sorbers
remain clean and protected from dirt, soil, and ground water by the insertion/retrieval cord, and require
no further sample preparation.

Analytical Method Quality Assurance: '
The analytical method employed is a modified EPA method 8260/8270. Before each run sequence, two
instrument blanks, a sorber containing Spg BFB (Bromofluorobenzene), and a method blank are
analyzed. The BFB mass spectra must meet the criteria set forth in the method before samples can be
analyzed. A method blank and a sorber containing BFB is also analyzed after every 30 samples and/or
trip blanks. Standards containing the selected target compounds at three calibration levels of 5, 20, and
50pg are analyzed at the beginning of each run. The criterion for each target compound is less than 35%
RSD (relative standard deviation). If this criterion is not met for any target compound, the analyst has
the option of generating second- or third-order standard curves, as appropriate. A second-source
reference standard, at a level of 10pg per target compound, is analyzed after every ten samples and/or
trip blanks, and at the end of the run sequence. Positive identification of target compounds is determined
by 1) the presence of the target ion and at least two secondary ions; 2) retention time versus reference
standard; and, 3) the analyst's judgment.

NOTE: All data have been archived. Any replicate sorbers not used in the initial analysis will be discarded
fifteen (15) days from the date of analysis.

Laboratory analysis: thermal desorption, gas chromatography, mass selective detection
Instrament ID: #2 Chemist: JW |

Compounds/mixtures requested: Gore Standard VOC/SVOC Target Compounds (A1)
Deviations from Standard Method: None

Comments: Soil vapor analytes and abbreviations are tabulated in the Data Table Key (page 6).
Module #179091 was returned and noted as damaged, no carbonaceous sorbers; therefore, target

compound masses reported in data table cannot be compared to the mass data from the other
modules directly.

Module #179101, no identification tag was returned with this module.

GORE-SORBER is a registered trademark and service mark of W. L. Gore & Associates
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DATA TABULATION

# CONTOUR MAPS ENCLOSED: No contour maps were generated.

NOTE: All data values presented in Appendix A represent masses of compound(s) desorbed from the GORE-SORBER
Screening Modules received and analyzed by W.L. Gore & Associates, Inc., as identified in the Chain of Custody
{Appendix A). The measurement traceability and instrument performance are reproducible and accurate for the
measurement process documented. Semi-quantitation of the compound mass is based on either a single-level (QA Level
1) or three-level (QA Level 2) standard calibration.

General Comments: :

This survey reports soil gas mass levels present in the vapor phase. Vapors are subject to a
variety of attenuation factors during migration away from the source concentration to the
module. Thus, mass levels reported from the module will often be less than concentrations
reported in soil and groundwater matrix data. In most instances, the soil gas masses reported
on the modules compare favorably with concentrations reported in the soil or groundwater
(e.g., where soil gas levels are reported at greater levels relative to other sampled locations
on the site, matrix data should reveal the same pattern, and vice versa). However, dueto a
variety of factors, a perfect comparison between matrix data and soil gas levels can rarely be
achieved. _ -

Soil gas signals reported by this method cannot be identified specifically to soil adsorbed,
groundwater, and/or free-product contamination. The soil gas signal reported from each
module can evolve from all of these sources. Differentiation between soil and groundwater
contamination can only be achieved with prior knowledge of the site history (i.e., the site is
known to have groundwater contamination only).

QA/QC trip blank modules were provided to document potential exposures that were not
part of the soil gas signal of interest (i.e., Impact during module shipment, installation and
retrieval, and storage). The trip blanks are identically manufactured and packaged soil gas
modules to those modules placed in the subsurface. However, the trip blanks remain
unopened during all phases of the soil gas survey. Levels reported on the trip blanks may
indicate potential impact to modules other than the contaminant source of interest.

GORE-SORBER is a registered trademark and service mark of W. L. Gore & Associates
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Unresolved peak envelopes (UPEs) are represented as a series of compound peaks clustered
together around a central gas chromatograph elution time in the total ion chromatogram.
Typically, UPEs are indicative of complex fluid mixtures that are present in the subsurface.
UPEs observed early in the chromatogram are considered to indicate the presence of more
volatile fluids, while UPEs observed later in the chromatogram may indicate the presence of
less volatile fluids. Multiple UPEs may indicate the presence of multiple complex fluids.

Project Specific Comments:

Stacked total ion chromatograms (TICs) are included in Appendix A. The six-digit serial
number of each module is incorporated into the TIC identification (e.g.: 1234568.D
represents module #123456).

No target compounds were detected on the trip blanks and/or the method blanks. Thus,
target analyte levels reported for the field-installed modules that exceed trip and method
blank levels, and the analyte method detection limit, have a high probability of originating
from on-site sources. : :

A small subset of modules was placed at each of several site locations; therefore no contour
mapping was performed. Larger and more comprehensive soil gas surveys may be
warranted at the individual sites where elevated sotl gas levels were observed.

GORE-SORBER is a registered trademark and service mark of W. L. Gore & Associates
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KEY TO DATA TABLE :
Non-ER Drain & Septic, Kirtland AFB, NM

micrograms {per sorber), reported for compounds
method detection limit

below detection limit

non-detect

combined masses of benzene, toluene, ethylbenzene and total xylenes
{Gasoline Range Aromatics} '
benzene

toluene

ethylbenzene

m-, p-xylene

o-Xylene -

combined masses of undecane, tridecane, and pentadecane (C11+C13+C15)
(Diesel Range Alkanes)

undecane

tridecane

pentadecane

combined masses of 1,3,5-trimethylbenzene and 1,2 4-trimethylbenzene
1,3,5-trimethylbenzene ‘
1,2,4-trimethylbenzene

cis- & trans-1,2-dichloroethene

trans-1,2-dichloroethene

cis-1,2-dichloroethene

combined masses of naphthalene and 2-methy! naphthalene
naphthalene

2-methyl naphthalene

methyl t-butyl ether

1,1-dichloroethane

chloroform

1;1,1-trichloroethane
1,2-dichloroethane
carbon tetrachloride

trichloroethene
octane
tetrachloroethene
chlorobenzene
1,4-dichlorobenzene

unexposed trip blanks, travels with the exposed modules
QA/QC module, documents analytical conditions during analysis

GORE-SORBER is a registered trademark and service mark of W. L. Gore & Associates
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1. CHAIN OF CUSTODY
2. DATATABLE
3. STACKED TOTAL ION CHROMATOGRAMS
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For W.L. Gore & Associates use only
Production Order # A0060RS

G ORE-SORBER® Screening Survey Chain of Custody

W. L. Gore & Associates, Inc., Survey Products Group

100 Chesapéake Boulevard » Elkion, Maryland 2192] # Tel: (410) 392-7600 +» Fax {410) 506-4780

Instructions: Customer must complete ALL shaded cells

&
Castomer Name! SANDIA NATIONAL LABS Site Name: NON-ER DMAIN+ SEPTIC
Address: ACCOUNTS PAYABLE MS0154 Site Address: ¥IVE2NE-AFB, NM
P.OBOX 5130 et eTtAND
ALBUQUERQUE NM 87185 U.S.A. Project Manager: MIKE SANDERS -
FPhone: 505-284-3303 Customer Project No.:

| FAX: Soy-284-26I1¢L Customer P.O. #: 28518 Quote #: 211946
Serial # of Modules Shipped # of Modules for Installation 135 #of TripBlanks 7
# 179087 # 179144 Total Modules Shipped: 142 ___ Pieces
# 179150 # 179233 F Total Modules Rectived:___ | 42—~ Pieces
4 # Total Modules Installed;___§ 3 S~ Pieces

BE - # ; q 1| Serial ¥ of Trip Blanks (Client Decides)’ | #

(o " 413050 Sl 2 by 25 OB #

- 4 # |-# W

# # # # #
# - # # # #
¥ m ¥ ¥ #
Prepared By: ___4&-[.12:‘— \AA— % # | #
Verified By: w A RE -
Installation Pei‘lormgd-ay: e "1 Installation Method(s) (circle those that apply):
Namie (please print): Cre3e47 A v~ T AN “Slide Ha Hammer Drill Auger
Company/Affilistion: <2 aJC. /n)&n 1 Other;__ (0 €/ 70 8
Installation Start Date and Time: ;;r/z Yoz lod/sT AW PM
Installation Complete'Date and Time: & /4 /22 PG40/ & PM
Retrieval Performed By: Total Modules Retrieved: Fieces.

I Name {please print): (A LSZERT (3 Vi 7ANA Total Modules Lost in Field: Pieces
Company/Affiliation:] SN/ Total Unused Modules Returned: ———— _ Pieces )
Retrieval Start Date and Time: 75 o2 / /- : AM PM
Retrieval-Complete Date and. Tinye; / ! AM M _

| Relinquished By Py Date | Time | Received By__m__&m*iv__ Date "Time
Affiliation; W.L. Gore & A_sgcgale%.‘mcf . 3- q”C‘?J 12 Afflistion: Sanmdin Ij& 3-p-b2

,  Relinguished By _MALLM Date | Time | Received By Date Time
'(‘\ffiiiatinn: b135 5-14-p70 | 53| Affiliation:— e ——
.ielinguished By Date Time | Received BW Date Time
Affiliation Affiliation: W.L. Gore & Associgtes, Inc, r/:)z?a"l‘ //08
GORE-SORBER ® Screening Survey is a regisiered service mark of W.L. Gore & Associaies, Inc. ~ FORMS8R.S.
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GORE-SORBER® Screening Survey Chain of Custody

' . . For W.L. Gore & Associates use only
Production Oyder # 10060025
i — .

GORE 7]
==z W.L. Gore & Associates, Inc., Survey Products Group
J00 Chesapeake Boulevard » Elkion, Marylond 21921 « Tel: {410) 392-7600 o Fax (4]0) 506-4780

Instructions: Cusiomer musi complete ALL shaded cells

Customer Name: SANDIA NATIONAL LABS Site Name: NON-ER DUAIN+ SEPTIC
Address: ACCOUNTS PAYABLE MS0154 Site Address:  KPVEZND-AFB, NM
P.0.BOX 5130 1 2TLANMD
ALBUQUERQUE NM 87185 U.S.A. Project Manager: MIKE SANDERS
Phone: 505-284-3303 Customer Project No.:
FAX: Sov-2894-261¢6 Customer P.0. #; 28518 Quote #: 211946
Serial # of Modules Shipped # of Modules fgr Installation _ 135  # of Trip Blanks __ 7
# 179087 - #179144 Total Modvules Shipped: 142 Pieces
# 179150 - #179233 1 # : | Total Moedules Received: - | & "2— Pieces
% - X # -4 Total Modules Installed; | 3 'S~ Pieces
# - # # - % .Serial# of Tnp Blanks (Client Decides) | #
# # - - # e 1 #
- # # - # #
S T :
# # # - # -#
# S # - # #
# - H Al - T+
Prepared By: W {AA— #
Verified By: MM#—-— -#
Insiallstion Peiform¥d By: Y Installation Method(s) (circle those that apply):
Name (please printy: G 7&/2CeF L v TAA A " Slide Bammer Hammer Dril) Avger
Company/Affiliation: <2, I //d A { Other: (5 Co/Ca B
Installation Start Date and Time: 4/23/5 = log/sTm : @? PM
Installation Complete Date and Time: 5 / (, /é, = 540! : @ M
Retiieval Performed By: Total Modules Retrieved: 14 Pieces
Name (please prinr): o LIZSRT 3 o1~ T ANA Total Modules Lost in Field: Pieces
Company/Affiliation:1 SNL/ asdanl Total Unused Modules Returned: _ Zl Pieces
Retrieval Start Date and Time: / 8 /D 7 ! ! AM PM
Retrieval Complete Date and Time: ! / . : AM PM
Relinguished By = i~ Date | Time } Received By WAAVQ SanderS | Dae Time
Affiliation: W.L. Gore & Assoc(ateg e |F-roH | Affitiadon. Saund1a | 6133 3-T-o1
Relinguished By _m‘mﬁ%_ Date | Time | Received By: Date Time
Affilistion: —oemdva NEY 6850 16-9i-0110935 | atftiation _ —
"‘ ‘nquished By Date | Time | Received By ZtZdetlbosae TNZ222%:1 Date Time
| atfikiation Affiliation: WL. Gé¥ & Associates e, |S30¢a:d /4. 2

GORE-SORBER ® Screening Survey is a regisiered service mark of W.L. Gare & Assaciales, Inc. FORM 8R.8
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GORE-SORBER® Screening Survey SITE NAME & LOCATION
Installation and Retrieval Log '
(P P Y
EVIDENCE OF LIQUID
RYDROCARBONS (LPH) MODULEIN
LINE | MODULE# | INSTALLATION RETRIEVAL or WATER .
4 DATE/TIME DATE/TIME HYDROCARBON ODOR (check ons} COMMENTS
{Check as appropriate) : :
LPH | ODOR | NONE | YES | NO
1. 179087 4/z3Az o818 p500-01  pfo0 N aar/a?s- [
2. 179088 ‘pdetl } o &5 -3
3. 179080 P ! Es-2
4. 179080 ogdo ] as ~f
5. 179091 A i Ye N A Y __&s-4
6. 175002 0952 22 v’ lpsefios -GS ~
7. 179003 - [obo -
8. 179094 [ote —~3
9. 179095 _ (ol® 7 -2
10. | 179096 s o400 of/C5B7= | =S
1. 179097 ][5 -
12. 175008 17238 . =g
13, 179099 1247 -3
14, 179100 {2594 ol 2|
35. 179101 { 34 Y —d B
& s 1347 o%a o rop2/ekzo— | -4
N 179103 /25T o ~
g. 179104  jeed] )
. ‘ 179105 T EL I =
40| 179106 /44e [ A =2
21. | 179107 /j!oz 0843|5~9-02 0730 ]S
22. [ 179108 7 0HE2 ey
23 179109 90 .
24. 179110 A48T -2
25, 179111 ==
26. 179112 v 65326 N ) -1
27. 179113 4[3&52 F74e 1 h-10-01 0B 027/ ¢S 30| ~S
28, | 179114 T 074 - =2
20 | 199135 pé oo | =2
30. 179116 OBle -]
31, 179117 oG v 027 ! el
32. 179118 O4S 1H6-10-02 |, 0425 /ool - =
33. 179119 722 i 3
34. 179120 D32) 4
35, 179121 RE2 2
36, 179122 0947 1
37. 175123 09561 -y 100l 3
38, | 179124 - [026 | B -y fo (3 ozefesée— | [
“ % 179125 fod 2 BN %] .
0. 179126 [05% =2
41, 179127 /103 VALY - Z
"‘12. 179128 \ /420 | h-10-): [0 45 i o ol N2
GORE-SORBER ® Screening Survey is a regisiered service mark of W.L. Gore & Associares, Inc. FORM 29R.1
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GORE-SORBERP® Screening Survey SITE NAME & LOCATION
Installation and Retrieval Log
e Of %, :
' ' EVIDENCE OF LIQUID }
HYDROCARBONS (LPH) { MODULEIN
LINE | MODULE# | INSTALLATION RETRIEVAL or WATER
# : DATE/TIME DATE/TIME HYDROCARBON ODOR (check one) COMMENTS
(Check as appropriate) ‘
, LPH | ODOR | NONE | YES | NO _
43. 179129 4,'2st itf¢e, 5-10-02 10 47 026 -GS~ 37
44, 179130 “ 37 le-10-02 10 5) : ' W {
45, 178131 j42) S-10-02 105% : ﬁ@?: (A1 LA,
46. 179132 1446 N - -
47. 179133 jcod|s-to-o2 11106 z 3
48. 179134 76 oz 0905510 -0 12 4} /a?.!i(»% /
49, | 179135 o9 dizsq | _2
30. 179136 25 -10-¢2 1308 _ >
51, | 179137 - 0939 Lesk I =
52. 179138 oY Lest . y S
53, | 179139 Jor@ |57 10-02 , 1322 o3t/ Clooe -
54. 179140 Jozl] Lo} . 71 =
55. 179141  Jode| Lest :
56. 179142 _ Jo2Bl5-10-02 543 Y \
57. | 179143 PEATEIE TR D S : . 226/829X- | 2.
K 179144 et ] BE _ 3
v’ | 179150 S0 ~N7 o 4
ﬁ. 17915] /f8E}540-02 11354 - .
61 179152 4@7{03 OBIAE ~19-02,01:42 | ' Y esps— | |
62. 179153 "7 pgzel ' ‘ - =
63, 179154 0827 : 2
64. 179135 Ao ' 2
65, 179156 5-14-02W [ 02 | - ' Y
66. | 179157 0730 o5 teca_ 0141 2B2/4s7p- | 4
67. 179158 73 ' il
68, [ 1791585 e ' Z.
&9. 179160 &7 AL ' 2
7. 176161 /oSt |05-14-02, 1 D 2B MQZa -1 1
71. 179162 /o0 B 2
7e. 179163 J o
73. 179164 Iz Y
74. 179165 ) lfzo N L
75. | 179166 Hell05-t4-19 1123 A g
76. | 179161 (722251962 {7 ko [/20/644 3
71. 179168 {73 ] ) 2|
78. 179169 _ )73 ‘ 4
9, 179170 124 2es-14wr Y 1133 A !
0. | 179171 | 13zels14-6p- 089y o24/ETF0 . | 2
3 179172 _]1285 6417 2
82, 175173 )23 05351 2-
83, | 179174 [24p] W ©355 ' : "N !
.Ls4. 179175 Y /42315 14-0) D814 /0'35[42&’;)(_"
GORE-SORBER ® Screening Survey is o regisiered service mark of W.L. Gore & Associntas, Inc. FORM 25R.1
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GORE-SORBER® Screening Survey

SITE NAME & LOCATION
Installation and Retrieval Log =
N S S
' EVIDENCE OF LIQUID
HYDROCARBONS (LPH) | MODULEIN
1NE | MODULE# | INSTALLATION |  RETRIEVAL or “WATER .
¢ DATE/TIME DATE/TIME HYDROCAREON ODOR (check one) COMMENTS
{Check o3 oppropriare)
LPH | ODCR | NONE | YES | NO
85 | 179176 29002 (431 [0 BS/E TS S~
8. | 119177 TV " /ddp _ 1 2
87. 179178 /445 5-2Y 0537 N
85 199179 \l30/p2. A9)0K-15-02 0842 w02/~ | 3
89. | 179180 Y Thee T 1 2.
90. | 179183 o2k L
91, 179182 o727
BES 179183 2742 + 5
3. | 179184 oo 751542 _ 0412 A
94, | 179185 /oB 5150z 114b e T/eT30— | 4
o5, 179186 J7E 7
56. 175187 A 2
97, 179188 22k L _ 5
98. | 179189 //elo |5-15-02 12 13 Y
99. | 179190 /22R5- 502 _fe - 0% 02.9/6.5040)=] J
100. | 17919 2506 _
.| 179192 /20 -2
2. | 179183 Y v -5
rﬁ‘;. 179194 [2/B5-Is-02, vo 32 A -
04, [ 179195 /448151502 14785 | . polfl7d- | &
305, | 175196 = L 2|t
106. | 179197 1455 . ws
7. | 179198 JSo2 N 2z =
108. | 179199 /spals-15-02 1143 1
109. | 179200 /525] 5502 10397 0R7/LAT- | 2
110. | 179201 /<30 i ! z
111. | 179200 /S 24t
112, 179203 \ [SGOI5-15~02, o 59 R {
13, | 175204 2Tifez ORZIB-1V-00 Hgel [ooe78e | 2
114. | 179208 17 Op3Y] T ' 4
115, | 179206 0843 : A
116, | 179207 B/ 5-1-0L, 0832
117. | 179208 0744 |5-ik-02. o 841 W AT 2
118. | 179209 oy - 42 !
119. | 178710 /oo %
120. | 17921 Iz 4 =]
121, | 17R12 Lol |§-16-02, 0907 ’ A ]
122. | 179213 JiHo 5-Hvl 1] Dk f095/7935~ | 2
5. | 179218 1L L [ 2
_24. | 179215 W2z |5 Heo2,0j 24 B I
125. | 179216 (20516 b2~ 093] oaeffirR- | 2z
gl E N BT /28 51401~ 935 " ]
GORE-SORBER ® Screening Survey is a regisiered service mark of W.L. Gore & Associases, Inc. FORM 29R.1
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GORE SORBER SCRE: ’SURVEY ANALYTICAL RESULTS
SANDIA NATIONAL LABS, ALBUQUERQUE, NM
GORE STANDARD TARGET VOCs/SVOCs (A1)

NON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM

SITES CCT AND CCX - PRODUCTION ORDER #10960025

DATE SAMPLE
ANALYZED NAME BTEX, ugi BENZ, ug| TOL, ug| EtBENZ, ug) mpXYL, ug| oXYL, ugj C11, C13, &C15, ug| UNDEC, ug| TRIDEC, ug| PENTADEC, ug| TMBs, ug|
MDL= 0.03 0.02 0.04 0.0 0.01 0.02 0.01 $ Q.02
5/28/2002 179172 nd nd nd nd nd nd 0.05 0.03 0.02 bdl nd
5/29/2002 179173 0.39 0.09 0.18 nd 0.09 0.03 0.19 0.10 0.04 0.05 0.09
51202002 179174 0,03 nd nd nd 0.03 nd 0.00 bdl bdl bdl 0.00
5/29/2002 179175 nd nd nd nd nd nd 0.05 0.05 bdi bdl nd
5/29/2002 179176 0.19 0,08 0.10 nd 0.02 nd 1.20 1.12 0.06 0.03 0.04
5/29/2002 179177 0.34 0.14 0.11 nd 0.07 0.03 0.10 0.08 0.02 bdi 0.14
5/29/2002 179178 0.08 nd 0.05 0.01 0.02 nd 0.14 0.06 0.03 0.05 0.00
5/29/2002 179179 0.03 nd 0.03 nd nd -nd 0.07 0.03 0.02 0.02 0.04
5/29/2002 179180 nd nd nd nd nd nd 0.04 0.02 0.01 bdl 0.00
5/29/2002 179181 0.00 nd nd nd hdl nd 0.10 0.03 0.02 0.05 0.00
5/29/2002 179182 0.09 nd 0.08 nd 0.01 nd 0.08 0.03 0.02 0.03 0.00
5/26/2002 179183 " nd nd nd nd nd nd 0.08 0,04 bdl 0.04 0.00
5/28/2002 179184 nd nd nd nd nd nd 0.09 0.03 0.02 0.04 0.00
5/28/2002 179185 nd nd nd nd nd nd 0.05 bdl 0.01 0.04 nd
§/29/2002 179186 nd nd nd nd nd nd 0.05 -0.03 bdl 0.03 0.04
5/29/2002 179187 0.60 0.18 0.30 0.03 0.06 0.03]- 0.15 0.05 0.05 0.05 0.11
512872002 179188 0.02 nd nd nd 0.02 nd 0.10 bdl 0.02 0.07 0.00
§/26/2002 179189 0.02 nd nd nd 0.02 nd 0,07 0.04 0.03 bdl 0.00
5/29/2002 179190 0.06 nd 0.03 nd 0,03 nd 0.11 0.05 0.03 0.04 0.00
5/25/2002 179181 0.10 nd 0.04 nd 0.05 no 0.08 0.02 001} 0.05 0.00
5/29/2002 179192 0.01 nd nd nd 0.01 nd 0.11 0.04 0.02 0.05 0.00
5/25/2002 179193 nd nd nd nd ‘nd nd 0.07 -0.03 0.01 0.02 0.00
5/29/2002 176184 0.04 nd nd nd 0.04 nd 0.08 0.04 " bdl 0.04 0.00
5/29/2002 178195 0.04 nd . nd nd 0.04 nd 0.08 0.04 0.02 0.02 0.00
512012002 179186 0.02 nd nd nd 0.02 nd 0.09 0.04 0.02 0.03 0.00
5/29/2002 179197 - 0.03 nd nd nd 0.03 nd 0.15 0.05 0.04 0.06 0.04
5/29/2002 179198 0.07 nd 0.04 nd 0.03 nd 0.09 0.04 0.03 0.03 nd|
5/29/2002 179199 nd nd nd nd nd nd 0.05 0.03 0.01 bdl 0.00
5/28/2002 179200 0.00 nd nd nd bdl nd 0.08 0.03 0.02 0.03 0.00
5/28/2002 179201 0.02 nd nd nd 0.02 nd 0.04 0.04 bdl bdl 0.00
5/29/2002 179202 0.02 nd nd nd|. 0.02 nd 0.04 0.03 0.01 bdl . 0.00
5/26/2002 179203 0.04 nd 0.04 nd nd nd 0.06 0.04 0.02 bdl 0.03
5/29/2002 179204 0.27 nd 0.22 nd 0.03 0.02 0.29 0.06 0.14 0.09 0.00
5/29/2002 179205 0.12 nd 0.09 nd 0.03 bdl 1.28 1.13 0.08 0.07 0.03
5/2872002 179206 nd nd nd nd nd nd 0.02 0.02 bd! bdl nd
5/29/2002 179207 0.03 nd nd nd 0.03 nd 0.04 0.04 bdi bdl 0.00
5/29/2002 179208 0.06 nd 0.04 nd 0.02 nd 0.02 0.04 0.03 0.03 0.00
5/29/2002 179209 0.07 nd 0.04 . nd 0.03 nd 0.01 bdl 0.01 bd! 0.00
No'mdl is available for summed combinations of analytes, In summed
5/30/2002 columns (eg., BTEX), the reported values should be considered
Page: 3 0f 12 ESTIMATED if any of the individual compounds were reported as bdl, CCT_CCXrpt
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GORE SORBER SCREE& SURVEY ANALYTICAL RESULTS
SANDIA NATIONAL LABS, ALBUQUERQUE, NM
GORE STANDARD TARGET VOCs/SVOCs (A1)
NON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM
SITES CCT AND CCX - PRODUCTION ORDER #10960025

SAMPLE “ : . . ] .
NAME 124TMB, ug| 135TMB, ug} c120CE, ug| t12DCE, ugj c12DCE, ug; NAPH&2-MN, ug] NAPH, ug| 2MeNAPH, ug| MTBE, ug| 11DCA, ug| 111TCA, ug| 12DCA, ug
MDL= 0.03 .0.02 0.14 0.03] ] 0.01 0.02 0.041 0.04} . 0.02 0.02

176172 nd nd nd nd " nd 0.00 nd bal nd nd nd nd

[ 179173 0.06 0.03 nd ~nd nd 0.09 0.03 0.06 nd nd nd nd
179174 bd! bl nd nd nd 0.00 nd bal nd nd nd nd
179175 nd nd nd nd nd 0.00 nd bdl nd nd nd nd
179176 0.04 bd! nd nd nd 0.05 0.02 0.02 nd nd nd nd
179477 0.10 0.04 nd nd nd 0.10 0.06 0.04 nd nd nd nd
176178 bdl bdl nd nd nd 0.06 0.02 0.03 nd nd nd nd
179179 Q.04 bdl nd nd nd 0.08 0.02 0.04] . nd nd nd nd
179180 bdi bdl nd nd nd 0.07 . 0.02 0.05 nd nd nd _nd
179181 bdl bd! nd nd nd 0.00 nd bdl nd nd nd nd
179182 bdl nd nd nd nd 0.00 nd bdl nd nd nd nd
178183 bdl nd nd nd nd 0.00 nd bdl nd nd nd nd
179184 . bdl nd nd nd nd 0.00 nd bdl nd nd nd nd
178185 nd nd nd nd nd 0.00 nd bdl nd nd nd nd
179186 0.04 nd nd nd nd 0.02 nd 0.02 nd nd nd nd
179187 0.09 0.02 nd nd nd 0.05 0.02 0.03 nd nd nd nd
179188 bdl nd nd|- nd -nd| - 0.00 nd bdi nd nd nd nd
179189 bd! hdi nd nd nd 0.00 nd bdl nd nd nd nd
179190 bdl bdi nd nd nd - 0.07 0.02 0.04 nd nd nd nd
179191 bdl bdi nd nd nd 0.00 nd bl nd nd nd nd
179192 bd| nd nd nd nd 0.05 0.02 0.03 nd “nd nd nd
179193 bdl ‘nd nd nd| . nd 0.00 nd bdl nd| nd nd nd
179194 bd! bd nd nd nd 0.02] 002 bd nd nd " nd nd
179195 - bdl bdl nd nd nd 0.10 0.03 0.07 nd nd nd nd
176196 bl nd nd nd nd 0.05 0.02 0.02 nd nd nd nd
179197 0.04 bd! nd nd nd 0.11 0.04 0.07 nd nd nd nd
179198 nd nd nd nd nd nd nd nd nd nd nd nd
179198 bdl nd nd nd nd 0.00 nd bdl nd ndf - nd| . nd
179200 bd! nd nd nd nd 0.02 nd 0.02 nd ‘nd nd nd
179201 bd! nd nd nd nd 0.00 nd bl nd nd . nd nd
179202 - bl nd nd nd nd 0.00 nd bdl nd nd nd nd
179203 0.03 bl nd nd nd 0.03 0.03 hdl nd nd nd{ nd
179204 bd! nd nd nd nd 0.11 0.04 0,07 nd nd bdl nd
179205 0.03 bdl nd nd nd 0.13 0.05 0.07 nd nd 0.05 nd
179206 nd nd nd nd nd 0.03 nd 0.03 nd nd 0.02 nd
179207 bdi bd! nd nd nd 0.00 nd bdl nd nd 0.03 nd
179208 bd! hdl nd nd nd 0.00 nd bdi nd nd nd nd
179208 bdl bdl nd nd nd 0.05 0.02 0.03 nd nd| - nid nd

No mdt is available for summed combinations of analytes. In summed
5/30/2002 columns (eg., BTEX), the reported values should be considered
Par 7ofi12 ESTIMATED if any of tha ir-" “dual compounds were reported as bdl, CCT_CCXmt
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' GORE SORBER SCRE ! SURVEY ANALYTICAL RESULTS !

SANDIA NATIONAL LABS, ALBUQUERQUE, NM
GORE STANDARD TARGET VOCs/SVOCs (A1) -
NON-ER DRAIN AND SEPTIC, KIRTLAND AFB, NM
SITES CCT AND CCX - PRODUCTION ORDER #10960025

SAMPLE

NAME TCE, ug| OCT, ug| PCE, ug| 14DCB, ug| CHCI3, ug| CCl4, ug| CIBENZ, ug
MDL= 0.02 0.02 0.01 0.01 0.03 0.03 0.01
179172 nd nd nd nd nd nd nd
179173 nd 0.14] 0.02 nd nd nd nd
179174 nd nd nd nd nd nd nd
179175 nd nd 0.04 nd nd nd nd
179176 nd nd 0.03 nd nd nd nd
179177 nd 0.09 0.02 nd ndfl  nd nd
179178 nd nd 0.01 nd nd nd nd
179179 0.13 . nd 0.07 nd 0.05 nd nd
179180 0.08 nd 0.02 nd nd nd nd
179181 0.11 nd 0.03 nd nd nd nd
179182 0.15 nd 0.04 nd nd nd nd
179183 0.59 nd 0.08 . nd nd nd nd
179184 nd nd ndf - nd nd nd nd
179185 0.06 nd nd nd nd nd ng
179186 . nd nd nd nd nd nd nd
179187 0.13 " nd 0.08 nd nd nd nd
179188 nd ndl 0.1 nd nd ngd nd
179189 0.06 nd 0.02 nd nd nd nd
179190 nd nd bdl nd nd bdi nd
179191 nd nd 0.03 nd nd 0.03 nd
179192 nd nd 0.03 nd nd nd nd
179183 nd nd 0.08 nd nd nd nd
179194 nd nd 0.04 nd nd nd nd
179195 nd nd nd nd nd nd nd
179196 nd nd nd nd nd 0.03 " nd
179197 nd nd nd nd nd bdl nd
179198 nd 0.09 nd nd nd nd nd
179199 nd nd nd nd nd hdl " nd
179200 nd nd 0.09 ‘ nd nd nd nd
179201 nd nd 0.12 nd nd nd nd
179202 . " nd nd 0.12 nd nd nd nd
179203 nd nd 0.09 nd nd nd nd
179204 1.49] | nd 3.0¢ nd " nd nd nd
179205 4,14 nd 6.74 nd nd nd nd
179206 472 nd 2.69 nd nd nd - nd
179207 2.89 nd 2.57 nd nd nd nd
179208 nd nd nd nd 0.05 nd nd
179208 nd nd nd nd nd nd nd

No mdl is available for summed combinations of analytes. In summed
5/30/2002 columns (eg., BTEX), the reported values should be considered
Page: 11 of 12 ESTIMATED if any of the individual compounds were reported as bdl. CCT_CCXrmpt
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RISK ASSESSMENT FOR DSS SITE 1006 3/1272004

DSS SITE 1006: RISK ASSESSMENT REPORT

I Site Description and History

Drain and Septic Systems (DSS) Site 1006, the Building 6741 Septic System, at Sandia
National Laboratories/New Mexico (SNEL/NM), is located in Technical Area (TA)-1ll on federaily
owned land controlled by Kirtland Air Force Base (KAFB) and permitted to the U.S. Department
of Energy {(DOE). The original septic system consisted of septic tank and distribution box that
emptied 1o a T-shaped drainfield, with a 40-foot-wide lateral at the end of a 65-foot-long drain
line. The system was later expanded, probably when the building was modified in the early
1980s, to a drainfield with seven drain lines, each 100- to 110-feet long. Available information
indicates that Building 6741 was constructed in 1968 (SNL/NM March 2003), and it is assumed
that the septic system was also constructed at that time. In 1994, the septic system discharges
were routed to the City of Albuquerque sanitary sewer system (Aas April 1994). The old septic
system line was disconnected and capped, and the system was abandoned in place concurrent
with this change (Romero September 2003).

Environmental concern about DSS Site 1006 is based upon the potential for the release of
constituents of concern {COCs) in effluent discharged to the environment via the septic system
at this site. Because operational records were not available, the investigation of the site was
planned to be consistent with cther DSS site investigations and to sample for the COCs most
commonly found at similar facilities.

The ground surface in the vicinity of the site is flat or slopes slightly to the west. The closest
major drainage is the Arroyo del Coyote, located approximately 1.5 miles northeast of the site.
No springs or perennial surface-water bodies are located within 2.5 miles of the site. Average
annual rainfall in the SNL/NM and KAFB area, as measured at Albuquerque International
Sunport, is 8.1 inches (NOAA 1990). Surface-water runoff in the vicinity of the site is minor
because the surface slope is flat and slopes to the west. Infiltration of precipitation is almost
nonexistent as virtually all of the moisture subsequently undergoes evapotranspiraticn. The
estimates of evapotranspiration for the KAFB area range from 95 to 99 percent of the annual
rainfall (SNL/NM March 1996). Most of the area immediately surrounding DSS Site 1006 is
unpaved with some native vegetation, and no storm sewers are used to direct surface water
away from the site.

DSS Site 1006 lies at an average elevation of approximately 5,343 feet above mean sea level.
The groundwater beneath the site occurs in unconfined conditions in essentiaily unconsolidated
silts, sands, and gravels. The depth to groundwater is approximately 460 feet below ground
surface (bgs). Groundwater flow is to the west-northwest in this area (SNL/NM March 2002).
The nearest groundwater monitoring wells are approximately 1,200 feet west of the site in the
northwest corner of TA-lIl. The preduction wells nearest to DSS Site 1006 are northwest of the

site and include KAFB-4 and KAFB-2, which are approximately 2.5 and 3.3 miles away,
respectively. '
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i Data Quality Objectives

The Data Quality Objectives (DQOs) presented in the “Sampling and Analysis Plan [SAP] for
Characterizing and Assessing Potential Releases to the Environment From Septic and Other
Miscellaneous Drain Systems at Sandia National Laboratories/New Mexico” (SNL/NM October
1999} and “Field Implementation Plan [FIP], Characterization of Non-Environmental Restoration
Drain and Septic Systems” (SNL/NM November 2001) identified the site-specific sample
locations, sample depths, sampling procedures, and analytical requirements for this and many
other DSS sites. The DQOs outlined the quality assurance (QA)/quality control (QC)
requirements necessary for producing defensible analytical data suitable for risk assessment
purposes. The baseline sampling conducted at this site was designed to:

e Determine whether hazardous waste or hazardous constituents were released at
the site.

e Characterize the nature and extent of any releases.
¢ Provide analytical data of sufficient quality to support risk assessments,
Table 1 summarizes the rationale for determining the sampling locations at this site. The

source of potential COCs at DSS Site 1006 was effluent discharged to the environment from
the drainfield at this site.

Table 1
Summary of Sampling Performed to Meet DQOs
Number of Sample Sampling
DSS Site 1006 Potential COC Sampling Density Location
Sampling Area Source Locations (samples/acre) Rationale
Soil beneath the | Effluent 3 NA Evaluate potential
septic system discharged to the COC releases to
drainfield environment from the environment
the drainfield from eftiuent
discharged from
the drainfield

COC = Constituent of concern.
DQO = Data Quality Objective.
DSS = Drain and Septic Systems.
NA = Not applicable.

The baseline soil samples were collected in three locations across DSS Site 1006. The

samples were collected with a Geoprobe™ from two 3- or 4-foot-long sampling intervals at each

boring location. Drainfield sampling intervals started at 7 and 12 feet bgs in each of the three
drainfield borings. The scil samples were collected in accordance with the procedures
described in the SAP (SNL/NM October 1999) and FIP (SNL/NM November 2001). Table 2
summarizes the types of confirmatory and QA/QC samples collected at the site and the

laboratories that performed the analyses.
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Table 2
Number of Confirmatory Soil and QA/QC Samples Collected from DSS Site 1006
Gamma
RCRA Hexavalent Spectroscopy Gross
Sample Type VOCs SVOCs PCBs HE Metals Chromium Cyanide | Radionuclides | Alpha/Beta

Gonfirmatory 6 3] 6 8 6 6 6 6 6
Dupiicates 0 1 0] 1 1 0 0 1 0
EBs and 1Bs (VOGS only) 1 0 0 0 0 D 0 0 0
Total Samples 7 7 6 7 7 6 6 7 6
Analytical Laboratory GEL GEL GEL GEL, ERCL | GEL, ERCL GEL GEL GEL, RPSD GEL

DSss
£B
ERCL
GEL
HE
PCB
QA
QC
RCRA
RPSD
SVOC
T8
voC

= Drain and Septic Systems.
= Equipment blank.

= Environmental Restoration Chemistry Laboratory.
= General Engineering Laboratories, Inc.
= High explosive(s).

= Paolychlorinated biphenyl.
= Quality assurance.

= Quality control.
= Resource Conservation and Recovery Act.

= Hadiation Protection Sample Diagnostics Laboratory.

= Semivolatile organic compound.

= Trip blank.

= Volatile organic compound.
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The DSS Site 1006 baseline soil samples were analyzed for volatile organic compounds
(VOCs), semivolatile organic compounds (SVOCs), high explosive (HE) compounds,
polychlorinated biphenyls (PCBs}, Resource Conservation and Recovery Act (RCRA) metals,
hexavalent chromium, cyanide, radionuclides, and gross alpha/beta activity. The samples were
analyzed by an off-site laboratory (General Engineering Laboratories, inc.) and the on-site
SNL/NM Environmental Restoration (ER) Chemistry Laboratory (ERCL) and Radiation
Protection Sample Diagnostics (RPSD) Laboratory. Table 3 summarizes the analytical
methods and the data quality requirements from the SAP (SNL/NM October 1999) and FIP
(SNL/NM November 2001).

Table 3
Summary of Data Quality Requirements for DSS Site 1006
Analytical Data Quality

Method?® Level GEL ERCL RPSD
VOCs Delensible B None None
EPA Method 8260
SvQOCs Defensible 6 None None
EPA Method 8270
PCBs Defensible 6 None None
EPA Method 8082
HE Compounds Defensible Ncne 8 None
EPA Method 8330, MEKC
RCRA Metals Defensible None 6 None
EPA Method 6000/7000
Hexavalent Chromium Defensible 6 None None
EPA Method 7196A
Total Cyanide Defensible 5] None None
EPA Method 9012A
Gamma Spectroscopy Defensible None None 6
Radicnuclides
EPA Method 901.1
Gross Alpha/Beta Activity Defensible 6 None None
EPA Method 900.0

Note: The number of samples does not include QA/QC samples such as duplicates, trip blanks, and
equipment blanks.

2EPA November 1986.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.

ERCL = Environmental Restoration Chemistry Laboratory.
GEL = General Engineering Laboraleries, Inc.

HE = High explosive(s).

MEKC = Micellar Electro-Kinetic Chromatography.

PCB = Polychlorinated biphenyt.

QA = Quality assurance.

Qc = Quality control.

RCRA = Resource Conservation and Recovery Act.

RPSD = Radiation Protection Sample Diagnostics Laboratory.
SVOC = Semivolatile organic compound.

VOC = Volatile organic compound.
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The QA/QC samples were collected during the baseline sampling effort according to the ER
Project Quality Assurance Project Plan. The QA/QC samples consisted of one trip blank (for
VOCs only), one field duplicate for SVOCs, HE compounds, RCRA metals and gamma
spectroscopy. No significant QA/QC problems were identified in the QA/QC samples.

All of the baseline soil sample results were verified/validated by SNL/NM according to
“Verification and Validation of Chemical and Radiochemical Data,” Technical Operating
Procedure (TOP) 94-03, Rev. 0 (SNL/NM July 1994) or SNL/NM ER Project “Data Validation
Procedure for Chemical and Radiochermical Data,” Administrative Operating Procedure
(AOP) 00-03 (SNL/NM December 1999). The data validation reports are presented in the
associated DSS Site 1006 proposal for no further action (NFA). The gamma spectroscopy data
from the RPSD Laboratory were reviewed according to “Laboratory Data Review Guidelines,”
Procedure No. RPSD-02-11, Issue No. 2 (SNL/NM July 1996). The gamma spectroscopy
results are presented in the NFA proposal. The reviews confirmed that the analytical data are
defensible and therefore acceptable for use in the NFA proposal. Therefore, the DQOs have
been fulfilled.

. Determination of Nature, Rate, and Extent of Contamination

.1 Introduction

The determination of the nature, migration rate, and extent of contamination at DSS Site 1006
is based upon an initial conceptual model validated with confirmatory sampling at the site. The
initial conceptual model was developed from archival site research, site inspections, soil
sampling, and passive soil-vapor sampling. The DQOs contained in the SAP (SNL/NM October
1999) and FIP (SNL/NM November 2001} identified the sample iocations, sample density,
sample depth, and analytical requirements. The sample data were subsequently used to
develop the final conceptual model for DSS Site 1006, which is presented in Section 4.0 of the
associated NFA proposal. The quality of the data specifically used to determine the nature,
migration rate, and extent of contamination is described in the following sections.

.2 Nature of Contamination

Both the nature of contamination and the potential for the degradation of COCs at

DSS Site 1006 are evaluated using laboratory analyses of the soil samples. The analytical
requirements included analyses for VOCs, SVOCs, HE compounds, PCBs, RCRA metals,
hexavalent chromium, cyanide, radionuclides by gamma spectroscopy, and gross alpha/beta
activity. The analytes and methods listed in Tables 2 and 3 are appropriate to characterize the
COCs and potential degradation products at DSS Site 1006.

.3 Rate of Contaminant Migration
The septic system at DSS Site 1006 was deactivated in the early 1990s when Building 6741
was connhected to an extension of the City of Albuguerque sanitary sewer system. The

migration rate of COCs that may have been introduced into the subsurface via the septic
system at this site was therefore dependent upon the volume of aquecus effluent discharged to
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the environment from this system when it was operational. Any migration of COCs from this
site after use of the septic system was discontinued has been predominantly dependent upon
precipitation. However, it is highly unlikely that sufficient precipitation has fallen on the site to
reach the depth at which COCs may have been discharged to the subsurface from this system.
Analytical data generated from the soil sampling conducted at the site are adequate to
characterize the rate of COC migration at DSS Site 1006.

.4 Extent of Contamination

Subsurface baseline soil samples were collected from boreholes drilled at three locations
beneath the effluent release area (drainfield) at the site to assess whether releases of effluent
from the septic system caused any environmental contamination.

The baseline soil samples were coltected at sampling depths starting at 7 and 12 feet bgs in the
drainfield area. Sampling intervals started at the depths at which effluent discharged from the
drainfield drain lines would have entered the subsurface environment at the site. This sampling
procedure was required by New Mexico Environment Department (NMED) regulators and has
been used at numerous DSS-type sites at SNL/NM. The baseline soil samples are considered
to be representative of the soil potentially contaminated with the COCs at this site and are
sufficient to determine the vertical extent, if any, of COCs.

. Comparison of COCs to Background Levels

Site history and characterization activities are used to identify potential COCs. The

DSS Site 1006 NFA proposal describes the identification of COCs and the sampling that was
conducted in order to determine the concentration levels of those COCs across the site.
Generally, COCs evaluated in this risk assessment include all detected organic and all
inorganic and radiological COCs for which samples were analyzed. When the detection limit of
an organic compound was too high (i.e., could possibly cause an adverse effect to human
health or the environment), the compound was retained. Nondetected organic compounds not
included in this assessment were determined to have detection limits low enough to ensure
protection of human health and the environment. In order to provide conservatism in this risk
assessment, the calculation uses only the maximum concentration value of each COC found for
the entire site. The SNL/NM maximum background concentration {Dinwiddie September 1997)
was selected to provide the background screen listed in Tables 4 and 5.

Nonradiological inorganic constituents that are essential nutrients, such as iron, magnesium,
calcium, potassium, and sodium, are not included in this risk assessment (EPA 1989). Both
radiological and nonradiological COCs are evaluated. The nonradiological COCs included in
this risk assessment consist of both inorganic and organic compounds.

Table 4 lists the nonradiological COCs and Table 5 lists the radiological COCs for the human
health risk assessment at DSS Site 1006. Ali samples were collected from depths greater than
5 feet bgs; therefore, evaluation of ecological risk was not performed. Both tables show the
associated SNL/NM maximum background concentration values (Dinwiddie September 1997).
Section V1.4 discusses the results presented in Tables 4 and 5.
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Table 4
Nonradiological COCs for Human Health Risk Assessment at DSS Site 1006 with
Comparison to the Associated SNL/NM Background Screening Value, BCF, and Log K,

Q0P GLVSSLPQINS/AMAOENY

/-a

Is Maximum COC
Concentration Less
Maximum SNL/NM Than or Equal to the . ab
Concentration | Background | Applicable SNL/NM BCF Bloaccumulator?
(All Samples) | Concentration Background (maximum Log Koy L(BCF>4°’
coc (mg/kg) (mg/kg)? Screening Value? aquatic) (for organic COCs) 09 Kop>4)
Inorganic
Arsenic 4.5 4.4 No 44¢ - Yes
Barium 295 214 No 1709 - Yes
Cadmium 0.15J 0.9 Yes 646 — Yes
Chromium, total 11 15.9 Yes 16°¢ - No
Chromium VI 0.347 1 Yes 16° - No
Cyanide 0.0695° NG Unknown NC - Unknown
Lead 7.2 11.8 Yes 49¢ - Yes
Mercury 0.084 J <0.1 Unknown 5,500° - Yes
Selenium 0.43J <1 Unknown 800f - Yes
Silver 0.021¢ <1 Unknown 0.5¢ - No
| Organic
2-Butanone 0.022 NA NA 19 0.299 No
bis(2-Ethylhexyl) phthalate 0.21J NA NA 8519 7.6" Yes
Toluene 0.0053 NA NA 10.7° 2.69¢ No

Note: Bold indicates the COCs that excead the background screening values and/or are bicaccumulators.
aDinwiddie September 1997, Southwest Area Supergroup.

PNMED March 1998.
®Yanicak March 1997.
INeumann 1976.

¢Parameter was not detected. Concentration listed is one-half the maximum detection limit.

'Callahan et al. 1979.
9Howard 1990.
PMicromedex, Inc. 1998.

9001 A.LIS SSA YO0d INHINSSHSSV ST

Wd BO€ vO/21/ED LD BSBOYE

= Sandia National Laboratorias/New Mexico,

BCF = Bioconcentration factor, Log = Logarithm (base 10). SNU/NM
= |nformation not available.

COC = Constituent of concern. mg/kg = Milligram(s} per kilogram. —

DSS = Drain and Septic Systems. NA = Not applicable.
J = Estimated concentration. NC = Not calculated.
Kow = Octanol-water partition coefficient. NMED = New Mexico Environment Department.
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Table 5
Radiological COCs for Human Health Risk Assessment at DSS Site 1006 with
Comparison to the Associated SNL/NM Background Screening Value and BCF

is Maximum COC
Activity Less Than or
Maximum Activity SNL/NM Background | Equal to the Applicable 18 COCa
(AN Samples) Activity SNL/NM Background BCF Bloaccumulator?®

coc (pClg)? (pClig)° Screening Value? {maximum aquatic) (BCF >40)
Cs-137 ND {0,0189) 0.079 Yes a00d Yesg
Th-232 0.789 1.01 Yes 9604 Yes
U-235 ND (0.117) 0.16 Yes 3,000¢ Yes
U-238 0.934 1.4 Yos 3,000 Yes

Note: Bold indicates CQCs that exceed the background screening values and/or are bicaccumulators.
avalue listed is the greater of either the maximum detection or the highest MDA.

Dinwiddie September 1997, Southwest Area Supergroup.

°NMED March 1998.

YBaker and Soldat 1992.

BCF = Bioconcentration factor.

COC = Constituent of concemn.

DSS = Drain and Septic Systems.

MDA = Minimum deteciable activity.

ND () = Not detected above the MDA, shown in parentheses.
NMED = New Mexico Environment Depattment.

pCi/ig = Picocurie(s) per gram.
SNL/NM = Sandia National Laboratories/New Mexico.
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V. Fate and Transport

The primary releases of COCs at DSS Site 1006 were to the subsurface soil resulting from the
discharge of sffluenis from the Building 6741 Septic System. Wind, water, and biota are
natural mechanisms of COC transport from the primary release point; however, because the
discharge was to subsurface soil, none of these mechanisms are considered to be of potential
significance as transport mechanisms at this site. Because the septic system is no longer
active, additional infiltration of water is not expected. infiltration of precipitation is essentially
nonexistent at DSS Site 10086, as virtually all of the moisture either drains away from the site or
evaporates. Because groundwater at this site is approximately 460 feet bgs, the potential for
COCs to reach groundwater through the unsaturated zone above the water table is extremely
low.

COCs at DSS Site 1006 include both inorganic and organic constituents. The inorganic COCs
are nonradiological anaiytes (no radiological analytes above background were detected). With
the exception of cyanide, the inorganic COCs are elemental in form and are not considered to
be degradable. Transformations of these inorganic constituents could include changes in
valence (oxidation/reduction reactions) or incorporation into organic forms {e.g., the conversion
of selenite or selenate from soil to seleno-amino acids in plants). Cyanide can be metabolized
by soil biota.

The organic COCs at DSS Site 1006 consist of bis{2-ethylhexyl) phthalate, 2-butancne,

and toluene. Organic COCs may be degraded through photolysis, hydrolysis, and
biotransformation. Photolysis requires light and, therefore, takes place in the air, at the ground
surface, or in surface water. Hydrolysis includes chemical transformations in water and may
occur in the soil solution. Biotransformation (i.e., transformation caused by plants, animals, and
microorganisms) may occur; however, biological activity may be limited by the arid environment
at this site. Because of depth of the COCs in the soil, the loss of 2-butanone and toluene
through volatilization is expected to be minimal.

Table 6 summarizes the fate and transport processes that can occur at DSS Site 1006. The
CQCs at this site include nonradiclogical inorganic and organic analytes. Wind, surface water,
and biota are considered to be of low significance as potential transport mechanisms at this
site. Significant leaching into the subsurface soil is unlikely, and leaching into the groundwater
at this site is highly unlikely.

Table 6
Summary of Fate and Transport at DSS Site 1006
Transport and Fate Mechanism Existence at Site Significance
Wind Yes Low
Surface runoff Yes Low
Migration to groundwater No Nohe
Food chain uptake Yes Low
Transtormation/degradation Yes Low

DSS = Drain and Septic Systems.
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VI. Human Health Risk Assessment

Vi1 Introduction

The human health risk assessment of this site includes a number of steps that culminate in a
quantitative evaluation of the potential adverse human health effects caused by constituents
located at the site. The steps to be discussed include the following:

Step 1.  Site data are described that provide information on the potential COCs, as well as the
relevant physical characteristics and properties of the site.

Step2.  Potential pathways are identified by which a representative population might be exposed to
the COCs.

Step 3.  The potential intake of these COCs by the representative population is calculated using a
tiered approach. The first component of the tiered approach is a screening procedure that
compares the maximum concentration of the COC to an SNL/NM maximum background
screening value. COCs that are not eliminated during the first screening procedure are
carried forward in the risk assessment process.

Step 4.  Toxicological parameters are identified and referenced for COCs that were not eliminated
during the screening procedure.

Step 5.  Potential toxicity effects (specified as a hazard index [HI]) and estimated excess cancer
risks are calculated for nonradiological COCs and background. For radiological COCs,
the incremental total effective dose equivalent and incremental estimated cancer risk are
calculated by subtracting applicable background concentrations directly from maximum
on-site contaminant values. This background subtraction applies only when a radiological
COC occurs as contamination and exists as a natural background radionuclide.

Step 6.  These values are compared with guidelines established by the U.S. Environmental
Protection Agency (EPA), NMED, and DOE to determine whether further evaluaticn and
potential site cleanup are required. Nonradiological COC risk values also are compared to
background risk so that an incremental risk can be calculated.

Step 7. Uncertainties of the above steps are addressed.

V1.2 Step 1. Site Data

Section | of this risk assessment provides the site description and history for DSS Site 1006.
Section Il presents a comparison of results to DQOs. Section 11l discusses the nature, rate,
and extent of contamination.

VI.3 Step 2. Pathway ldentification

DSS Site 1006 has been designated with a future land-use scenario of industrial (DOE et al.
September 1995) (see Appendix 1 for default exposure pathways and parameters). However,
the residential land-use scenario is also considered in the pathway analysis. Because of the
location and characteristics of the potential contaminants, the primary pathway for human
exposure is considered to be soil ingestion for the nonradiological COCs and direct gamma
exposure for the radiological COCs. The inhalation pathway for both nonradiological and
radiological COCs is included because the potential exists to inhale dust and volatiles. Soil
ingestion is included for the radiological COCs as well. The dermal pathway is included for the
nonradiological COCs because of the potential for the receptor to be exposed to contaminated
soil. No water pathways to the groundwater are considered. Depth to groundwater at

DSS Site 1006 is approximately 460 feet bgs. No intake routes through plant, meat, or milk
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ingestion are considered appropriate for either the industrial or residential land-use scenarios.
Figure 1 shows the conceptual site model flow diagram for DSS Site 1006.

Pathway Identification

Nonradiological Constituents Radiological Constituents
Soll ingestion Soil ingestion
Inhalation {¢ust and volatiles) Inhalation (dust)
Dermal contact Direct gamma
Vi4 Step 3. Background Screening Procedure

This section discusses Step 3, the background screening procedure, which compares the
maximum COC concentration to the background screening level. The methodology and resuits
are described in the following sections.

ViaA Methodology

Maximum concentrations of nonradiological COCs are compared to the appraoved SNL/NM
maximum screening levels for this area (Dinwiddie September 1997). The SNL/NM maximum
background conceniration was selected to provide the background screen in Table 4 and used
to calculate risk atiributable to background in Sections VI.6.2 and VI.7. Only the COCs that
were detected above the corresponding SNL/NM maximum background screening levels or that
did not have either a quantifiable or calculated background screening level are considered in
further risk assessment analyses.

For radiological COCs that exceed the SNL/NM background screening levels, background
values are subtracted from the individual maximum radionuclide concentrations. Those that do
not exceed these background levels are not carried any further in the risk assessment. This
approach is consistent with DOE Order 5400.5, “Radiation Protection of the Public and the
Environment” (DOE 1993). Radiologicat COCs that do not have a background value and are
detected above the analytical minimum detectable activity are carried through the risk
assessment at the maximum activity levels. The resultant radiological COCs remaining after
this step are referred to as background-adjusted radiclogical COCs.

Vi.4.2 Results

Tables 4 and 5 show the DSS Site 1006 maximum COC concentrations that were compared to
the SNLYNM maximum background values (Dinwiddie September 1997) for the human heaith
risk assessment. For the nonradiological COCs, two constituents were measured at
concentrations greater than the corresponding background screening values. Four constituents
do not have quantified background screening concentrations; therefore, it is unknown whether
these COCs exceed background. Three nonradiological COCs are organic compounds that do
not have corresponding background screening values.
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For the radiological COCs, no constituents exceed background concentration values.
Therefore, the radiological COCs are eliminated from further evaluation in the risk assessment.

VI.5 Step 4. Identification of Toxicological Parameters

Table 7 lists the nonradiclogical COCs retained in the risk assessment and provides the values
for the available toxicological information. The toxicological values for nonradiclogical COCs
presented in Table 7 were obtained from the Integrated Risk Information System (IRIS) (EPA
2003), the Technical Background Document for Development of Soil Screening Levels (NMED
December 2000), the Health Effects Assessment Summary Tables (HEAST) (EPA 1997a), the
EPA Region 6 electronic database {EPA 2002a), and the Risk Assessment Information System
(ORNL 2003) electronic databases.

VI.6 Step 5. Exposure Assessment and Risk Characterization

Section V1.6.1 describes the exposure assessment for this risk assessment. Section V1.6.2
provides the risk characterization, including the HI and excess cancer risk for both the potential
nonradiological COCs and associated background for industrial and residential land-use
scenarios.

Vi6.1 Exposure Assessment

Appendix 1 provides the equations and parameter input values used in calculating intake values
and subssequent Hl and excess cancer risk vajues for the individual exposure pathways. The
appendix shows parameters for both industrial and residential land-use scenarios. The
equations for nonradiolegical COCs are based upon the Risk Assessment Guidance for
Superfund (RAGS) (EPA 1989). Parameters are based upen information from the RAGS (EPA
1989), the Technical Background Document for Development of Soil Screening Levels (NMED
December 2000}, as well as other EPA and NMED guidance documents, and reflect the
reasonable maximum exposure (RME) approach advocated by the RAGS (EPA 1989).

Although the designated land-use scenario is industrial for this site, risk values for a residential
land-use scenario are also presented.

V8.2 Risk Characterization

Table 8 shows an HI of 0.02 for the DSS Site 1006 nonradiological COCs and an estimated
excess cancer risk of 3E-6 for the designated industrial land-use scenario. The numbers
presented include exposure from soil ingestion, dermal contact, and dust and volatile inhalation
for nonradiological COCs. Table 9 shows an Hl of 0.02 and an estimated excess cancer risk of

3E-6 for the DSS Site 1006 associated background constituents under the designated industrial
land-use scenario.

Because none of the radiological COCs exceed background concentration values, these COCs
are eliminated from further evaluation in the risk assessment for the industrial land-use
scenario.
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Table 7
Toxicological Parameter Values for DSS Site 1006 Nonradiological COCs
I RfDg RfDinh SFp SFinh Cancer
coC (mg/kg-d) | Confidence? | (mg/kg-d) | Confidence® | (mg/kg-day)! | (mg/kg-day)’ Class® ABS
| Inorganic
Arsenic 3E-4¢ M - - 1.5E+0¢ 1.5E+1¢ A 0.03d
Barium 7E-2¢ M 1.4¢ - - — D 0.01d
Cyanide 2E-2¢ M ~ - - - D 0.1d
Mercury 3E-4¢ - 8.6E-5¢ M - - D 0.01¢
Selenium 5E-3¢ H — — - - D 0.014
Silver 5E-3° L - -~ — — D 0.01d
 Organlc
2-Butanone gE-1° L 2.9E-1¢ L - - D 0.1d
bis(2-Eihylhexyl) phthalate 2E-2f ~ 2E-2! - 1,4E-2! 1.4E-2! - 0.019
Toluene 2E-1¢ M 1.1E-1¢ M - - D 0.01d

aConfidence associated with IRIS {(EPA 2003) database values. Confidence: L = low, M = medium, H = high,
PEPA weight-of-evidence classification system for car¢inogenicity (EPA 1989) taken from IRIS (EPA 2003):
A = Human carcinogen.
D = Not classifiable as to human carcinogenicity.
‘Toxicological parameter values from IRIS electronic database (EPA 2003).
9Toxicological parameter values from NMED December 2000.

¢Toxicological parameter vaiues from HEAST (EPA 1997a).

Toxicological parameter values from EPA Region 6 (EPA 2002a).

dToxicological parameter values from Risk Assessment Information System (ORNL 2003).

ABS = Gastrointestinal absorption coefficient.

COoC = Constituent of concern.

Dss = Drain and Septic Systems,

EPA = U.S. Environmental Protection Agency.
HEAST = Health Effects Assesstment Summary Tables.

RIS = Integrated Risk Information System.

mg/kg-d = Milligram(s) per Kilogram day.

= Per milligram per kilogram day.

= New Mexico Environment Department.
= Inhalation chronic reference dose.

= Oral ¢hronic reference dose,

(mg/kg-day)-

NMED

RfD,,

RD,

SFimn = Inhalation
o = Oral siope

slope factor,
factor,

= Information not available.
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Table 8

37122004

Risk Assessment Values for DSS Site 1006 Nonradiological COCs

Maximum Industrial Land-Use Residential Land-Use
Concentration Scenario? Scenario?
(All Samples) Hazard Cancer Hazard Cancer
coC (ma/kg) Index Risk Index Risk
Inorganic
Arsenic 4.5 0.02 3E-6 D.21 1E-5
Barium 225 (.00 — 0.04 -
Cyanide (.0695° (.00 - 0.00 -
Mercury 0.084 J (.00 - 0.00 -
Selenium 0.43J 0.00 - 0.00 —
Silver 0.021° 0.00 - 0.00 -
Organic
2-Butanone 0.022 0.00 - 0.00 —
bis(2-Ethylhexyl) phthalate 0.21J 0.00 1E-9 0.00 5E-9
Toluene 0.0053 0.00 - 0.00 —
Total 0.02 3E-6 0.26 1E-5
agEPA 1989.

bConcentration was one-half the maximum detection limit.

COC = Constituent of concern.

DSS = Drain and Septic Systems.

EPA = U.8. Environmental Protection Agency.
J = Estimated concentration.

mg/kg = Milligram(s}) per kilogram.
= Information not available,

Table 9

Risk Assessment Values for DSS Site 1006 Nonradiological Background Constituents

) industrial Land-Use Residential Land-Use
Background Scenariob Scenario®
Concentration? Hazard Cancer Hazard Cancer
COC (ma/kg) Index Risk Index Risk
Arsenic 4.4 0.02 3E-6 0.20 1E-5
Barium 214 — — 0.04 —
Cyanide NC - - - -
Mercury <0.1 — - — —
Selenium <1 - - -~ -
Silver <1 - - - —
Total 0.02 3E-6 0.24 1E-5
aDinwiddie September 1997, Southwest Area Supergroup.
PEPA 1989,
COC = Constituent of concern.

DSS
EPA

= Drain and Septic Systems.
= U.S. Environmental Protection Agency.

mg/kg = Milligram(s) per kilogram.

NG = Not calculated.

- = Information not available.
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For the nonradiological COCs under the residential land-use scenario, the Hl is 0.26 with an
estimated excess cancer risk of 1E-5. The numbers in the table include exposure from soil
ingestion, dermal contact, and dust and volatile inhalation. Although the EPA (1991) generally
recommends that inhalation not be included in a residential land-use scenario, this pathway is
included because of the potential for soil in Albuquerque, New Mexico, to be eroded and for
dust to be present in predominantly residential areas. Because of the nature of the local soll,
other exposure pathways are not considered (see Appendix 1). Table 9 shows an HI of 0.24
and an estimated excess cancer risk of 1E-5 for the DSS Site 1006 associated background
constituents under the residential land-use scenario.

Because none of the radiological COCs exceed background concentration values, these COCs
are eliminated from further evaluation in the risk assessment for the residential scenario.

VL7 Step 6. Comparison of Risk Values to Numerical Guidelines

The human health risk assessment analysis evaluates the potential for adverse health effects
for both the industrial (the designated land-use scenario for this site) and residential land-use
scenarios.

For the nonradiological COCs under the industrial land-use scenario, the Hl is 0.02 (less than
the numericai guideline of 1 suggested in the RAGS [EPA 1989}]). The estimated excess
cancer risk is 3E-6. NMED guidance states that cumulative excess lifetime cancer risk must be
less than 1E-5 (Bearzi January 2001); thus, the excess cancer risk for this site is below the
suggested acceptable risk value. This assessment also determines risks considering
background concentrations of the potential nonradiological COCs for both the industrial and
residential land-use scenarios. The incremental risk is determined by subtracting risk
associated with background from potential COC risk. These numbers are not rounded before
the difference is determined and therefore may appear to be inconsistent with numbers
presented in tables and within the text. For conservatism, the background constituents that do
not have quantified background screening concentrations are assumed to have a hazard
quotient of 0.00. The incremental Hi is 0.00 and the incremental estimated excess cancer risk
is 6.40E-8 for the industrial land-use scenario. These incremental risk calculations indicate
insignificant risk to human health from nonradiological COCs under an industrial land-use
scenario.

Because none of the radiological COCs exceed background activity vaiues, these COCs are
eliminated from further evaluation in the risk assessment for the industrial land-use scenario.

The calculated HI for the nonradiological COCs under the residential land-use scenario is 0.26,
which is below numerical guidance. The estimated excess cancer risk is 1E-5. NMED
guidance states that cumulative excess lifetime cancer risk must be less than 1E-5 (Bearzi
January 2001); thus, the excess cancer risk for this site is slightly above the suggested
acceptable risk value. The incremental HI is 0.01 and the estimated incremental cancer risk is
2.62E-7 for the residential land-use scenario. These incremental risk calculations indicate
insignificant risk to human health from nonradiological COCs under the residential land-use
scenario.

Because none of the radiological COCs exceed background activity values, these COCs are
eliminated from further evaluation in the risk assessment for the residential land-use scenario.
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Vvi.8 Step 7. Uncertainty Discussion

The determination of the nature, rate, and extent of contamination at DSS Site 1006 is based
upon an initial conceptual model that was validated with baseline sampling conducted at the
site. The baseline sampling was implemented in accordance with the SAP (SNL/NM October
1999) and FIP (SNL/NM November 2001). The DQOs contained in these two documents are
appropriate for use in risk assessments. The data from soil samples collected at effluent
release points are representative of potential COC releases to the site. The analytical
requirements and results satisfy the DQOs, and data quality was verified/validated in
accordance with SNL/NM procedures. Therejore, there is no uncertainty associated with the
data quality for the risk assessment at DSS Site 1006.

Because of the location, history of the site, and future land use, there is low uncertainty in the
land-use scenario and the potentially affected populations that were considered in performing
the risk assessment analysis. Based upon the COCs found in the near-surface soil and the
location and physical characteristics of the site, there is little uncertainty in the exposure
pathways relevant to the analysis.

An RME approach is used to calculate the risk assessment values. Specifically, the
parameter values in the calculations are conservative and calculated intakes are probably
overestimated. Maximum measured values of COC concentrations are used to provide
conservative results.

Table 7 shows the uncertainties (confidence levels) in nonradiological toxicological parameter
values. There is a combination of estimated values and values from the IRIS (EPA 2003),
HEAST (EPA 1897a), EPA Regions 6, 9, and 3 (EPA 2002a, EPA 2002b, EPA 2002¢), and
Technical Background Document for Development of Soil Screening Lavels (NMED December
2000). Where values are not provided, information is not available from the HEAST (EPA
1997a), IRIS (EPA 2003}, Technical Background Document for Development of Soil Screening
Levels (NMED December 2000), Risk Assessment Information System (ORNL 2003), or EPA
regions (EPA 2002a, EPA 2002b,. EPA 2002c). Because of the conservative nature of the RME

approach, uncertainties in toxicological values are not expected to change the conclusion from
the risk assessment analysis.

‘Risk assessment values for nonradiological COCs are within the acceptable range for human
health under the industrial land-use scenario compared to established numerical guidance.

The overall uncertainty in all of the steps in the risk assessment process is not considered to be
significant with respect to the cenclusion reached.

V1.9 Summary

DSS Site 1006 contains identified COCs consisting of some inorganic, organic, and radiological
compounds. Because of the location of the site, the designated industrial land-use scenatic,
and the nature of contamination, potential exposure pathways identified for this site include

soil ingestion, dermal contact, and dust and volatile inhalation for chemical COCs, and soil
ingestion, dust inhalation, and direct gamma exposure for radionuclides. The same exposure
pathways are applied to the residential land-use scenario.
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Using conservative assumptions and an RME approach to risk assessment, calculations for
nonradiological COCs show that for the industrial land-use scenario the HI (0.02) is significantly
lower than the accepted numerical guidance from the EPA. The estimated excess cancer risk
is 3E-6; thus, excess cancer risk is also below the acceptable risk value provided by the NMED
for an industrial land-use scenario (Bearzi January 2001). The incremental Hl is 0.00, and the
incremental estimated excess cancer risk is 6.40E-8 for the industrial land-use scenario.
Incremental risk calcutations indicate insignificant risk to human health for the industrial land-

use scenario.

Using conservative assumptions and an RME approach to risk assessment, calculations for
nonradiological COCs show that for the residential land-use scenario the Hi (0.26) is below

the accepted numerical guidance from the EPA. The estimated excess cancer risk is 1E-5.
Thus, excess cancer risk is slightly above the acceptable risk value provided by the NMED for a
residential land-use scenario (Bearzi January 2001). The incremental Hl is 0.01 and the
incremental estimated excess cancer risk is 2.62E-7 for the residential land-use scenario. The
incremental risk calculations indicate insignificant risk to human health for the residential

land-use scenario.

Because none of the radiological COCs exceed background concentration values, these
CQOCs are eliminated from further evaluation in the risk assessment for both the industrial and
residential land-use scenarios.

The excess cancer risk from the nonradiological and radiological COCs should be summed to
provide risk estimates for persons exposed to both types of carcinogenic contaminants, as
noted in Office of Solid Waste and Emergency Response (OSWER) Directive No. 9200.4-18
(EPA 1997b). The summation of the nonradiological and radiological carcinogenic risks is

tabulated in Table 10.

Table 10
Summation of Radiological and Nonradiological Risks from
DSS Site 1006, Building 6741 Septic System Carcinogens

Scenario Nonradiological Risk Radiological Risk Total Risk
‘Industrial 6.40E-8 0.0 6.40E-8
Residential 2.62E-7 0.0 2.62E-7

DSS = Drain and Septic Systems.

Uncertainties associated with the calculations are considered small relative to the conservatism
of the risk assessment analysis. Therefore, it is concluded that this site poses insignificant risk

to human health under both the industrial and residential land-use scenarios.
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Vil Ecological Risk Assessment

VIt introduction

This section addresses the ecological risks associated with exposure to constituents of potential
ecological concern (COPECs) in the soil at DSS Site 1006. A component of the NMED Risk-
Based Decision Tree (NMED March 1998) is to conduct an ecological risk assessment that
corresponds with that presented in EPA’s Ecological RAGS (EPA 1997c). The current
methodology is tiered and contains an initial scoping assessment which is followed by a more
detailed risk assessment if warranted by the results of the scoping assessment. initial
components of NMED’s decision tree {a discussion of DQOs, data assessment, and
evaluations of bioaccumulation as well as fate and transpont potential)} are addressed in
previous sections of this report. At the end of the scoping assessment, a determination is made
as to whether a more detailed examination of potential ecological risk is necessary.

Vil.2 Scoping Assessment

The scoping assessment primarily focuses on the likelihcod of exposure of biota at, or adjacent
to, the site to constituents associated with site activities. Included in this section are an
evaluation of existing data with respect to the existence of complete ecological exposure
pathways, an evaluation of bicaccumulation potential, and a summary of fate and transport
potential. A scoping risk-management decision (Section VIi.2.4) involves summarizing the
scoping results and determining whether further examination of potential ecolegical impacts is
necessary.

vii.2.1 Data Assessment
As indicated in Section IV, all COCs at DSS Site 1006 are at depths greater than 5 feet bgs.

Therefore, no complete ecological exposure pathways exist at this site and no CQOCs are
considered to be COPECs.

vil2.2 Bioaccumulation

Because no COPECs are associated with this site, bioaccumulation potential was not
evaluated.

VIi.2.3 fate and Transport Potential

The potential for the COCs to migrate from the source of contamination to other media or biota
is discussed in Section V. As noted in Table 6 (Section V), wind, surface water, and biota (food
chain uptake)} are expected to be of low significance as transport mechanisms for COCs at this

site. Degradation, transformation, and radiological decay of the COCs also are expected to be
of low significance.
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VH.2.4 Scoping Risk-Management Decision

Based upon information gathered through the scoping assessment, it is concluded that
complete ecological pathways are not associated with COCs at this site; therefore, no COPECs
exist at the site, and a more detailed risk assessment is not deemed necessary to predict the
potential level of ecological risk associated with this site.
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APPENDIX 1
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL
AND RADIONUCLIDE CONTAMINATION

Introduction

Sandia National Laboratories/New Mexico (SNL/NM) uses a default set of exposure routes and
associated default parameter values developed for each future land-use designation being
considered for SNL/NM Environmental Restoration (ER) Project sites. This default set of
exposure scenarios and parameter values are invoked for risk assessments unless site-specific
information suggests other parameter values. Because many SNL/NM solid waste
management units (SWMUs) have similar types of contamination and physical settings,
SNL/NM believes that the risk assessment analyses at these sites can be similar. A default set

of exposure scenarios and parameter values facilitates the risk assessments and subsequent
review.

The default exposure routes and parameter values used are those that SNL/NM views as
resulting in a Reasonable Maximum Exposure (RME} value. Subject to comments and
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New
Mexico Envircnment Department (NMED), SNL/NM will use these default exposure routes and
parameter values in future risk assessments.

At SNL/NM, all SWMUs exist within the boundaries of the Kirtland Air Force Base.
Approximately 240 potential waste and release sites have been identified where hazardous,
radiological, or mixed materials may have been released to the environment. Evaluation and
characterization activities have occurred at all of these sites to varying degrees. Among other
documents, the SNL/NM ER draft Environmental Assessment (DOE 1996) presents a summary
of the hydrogeology of the sites and the biological resources present. When evaluating
potential human heaith risk the current or reasonably foreseeable land use negotiated and
approved for the specific SWMU/AOC, aggregate, or watershed will be used. The following
references generally document these land uses: Workbook: Future Use Management Area 2
(DOE et al. September 1995); Workbook: Future Use Management Area 1 (DOE et al. October
1995): Workbook: Future Use Management Areas 3, 4, 5, and 6 (DOE and USAF January
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 1996). At this
time, all SNL/NM SWMUs have been tentatively designated for either industrial or recreational
future land use. The NMED has also requested that risk calculaticns be performed based upon
a residential land-use scenario. Therefore, all three land-use scenarios will be addressed in
this document.

The SNL/NM ER Project has screened the potential exposure routes and identified default
parameter values to be used for calculating potential intake and subsequent hazard index (HI),
excess cancer risk and dose values. The EPA (EPA 1989) provides a summary of exposure
routes that could potentially be of significance at a specific waste site. These potential
exposure routes consist of:

¢ [ngestion of contaminated drinking water

¢ Ingestion of contaminated soll
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Ingestion of contaminated fish and shellfish

* Ingestion of contaminated fruits and vegetables

¢ Ingestion of contaminated meat, eggs, and dairy products

¢ Ingestion of contaminated surface water while swimming

¢ Derma! contact with chemicals in water

e Dermal contact with chemicals in soil

¢ Inhalation of airborne compounds (vapor phase or particulate)

¢ External exposure to penetrating radiation (immersion in contaminated air;
immersion in contaminated water; and exposure from ground surfaces with
photon-emitting radionuclides)

Based upon the location of the SNL/NM SWMUs and the characteristics of the surface and
subsurface at the sites, we have evaluated these potential exposure routes for different land-
use scenarios to determine which should be considered in risk assessment analyses (the last
exposure route is pertinent to radionuclides only). At SNL/NM SWMUs, there is currently no
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on
site. Additionally, no potential for swimming in surface water is present due to the high-desert
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993),
risks resulting from immersion in contaminated air or water are not significant compared to risks
from other radiation exposure routes.

For the industrial and recreational Jand-use scenarios, SNL/NM ER has, therefore, excluded the
following four potential exposure routes from further risk assessment evaluations at any
SNI/NM SWMU:

Ingestion of contaminated fish and shellfish

Ingestion of contaminated fruits and vegetables

Ingestion of contaminated meat, eggs, and dairy products
Ingestion of contaminated surface water while swimming
Dermal contact with chemicals in water

That part of the exposure pathway for radionuclides related to immersion in contaminated air or
water is also eliminated.

Based upon this evaluation, for future risk assessments the exposure routes that will be
considered are shown in Table 1.
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Table 1
Exposure Pathways Considered for Various Land-Use Scenarios
Industrial Recreational Residential
Ingestion of contaminated drinking | Ingestion of contaminated Ingestion of contaminated drinking
water drinking water water
Ingestion of contaminated soil Ingestion of contaminated sail Ingestion of contaminated soil
Inhalation of airborne compounds | Inhalation of airborne Inhalation of airborne compounds
(vapor phase or particulate} compounds (vapor phase or {vapor phase or particulate)
particulate}
Dermal contact {nonradiclogical Dermal contact (nonradiological | Dermal contact (nonradiological
constituents only) soil only censtituents only) soil only censtituents only) soil only
Externai exposure to penetrating External exposure to External exposure to penetrating
radiation from ground surfaces penetrating radiation from radiation from ground surfaces
ground surfaces

Equations and Default Parameter Values for Identified Exposure Routes

In general, SNL/NM expects that ingestion of compounds in drinking water and scil will be the
more significant exposure routes for chemicals; external exposure to radiation may aiso be
significant for radionuclides. All of the above routes will, however, be considered for their
appropriate land-use scenarios. The general equation for calculating potential intakes via these:
routes is shown below. The equations are taken from “Assessing Human Health Risks Posed
by Chemicals: Screening-Level Risk Assessment” (NMED March 2000) and “Technical
Background Document for Development of Soil Screening Levels” (NMED December 2000).
Equations from both documents are based upon the “Risk Assessment Guidance for
Superfund” (RAGS): Volume 1 (EPA 1989, 1991). These general equations also apply to
calculating potential intakes for radionuclides. A more in-depth discussion of the equations
used in performing radiological pathway analyses with the RESRAD code may be found in the
RESRAD Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department of
Energy (DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE
1993). The Nuclear Regulatory Cormission (NRC) has approved the use of RESRAD for dose
evaluation by licensees involved in decommissioning, NRC staff evaluation of waste disposal
requests, and dose evaluation of sites being reviewed by NRC staff. EPA Science Advisory
Board reviewed the RESRAD model. EPA used RESRAD in their rulemaking on radiation site
cleanup regulations. RESRAD code has been verified, undergone several benchmarking
analyses, and been included in the International Atomic Energy Agency’s VAMP and BIOMOVS
Il projects tc compare environmental transport models.

Also shown are the default values SNL/NM ER will use in RME risk assessment calculations for
industrial, recreational, and residential land-use scenarios, based upon EPA and other
governmental agency guidance. The pathways and values for chemical contaminants are
discussed first, followed by those for radionuclide contaminants. RESRAD input parameters
that are left as the default values provided with the code are not discussed. Further information
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly
accessing the RESRAD websites at: hitp://web.ead.anl.gov/resrad/home?2/ or
http://web.ead.anl.gov/resrad/documents/.
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Generic Equation for Calculation of Risk Parameter Values

The equation used to calculate the risk parameter values (i.e., hazard quotients/HI, excess
cancer risk, or radiation total effective dose equivalent [TEDE] [dose]) is similar for all exposure
pathways and is given by:

Risk (or Dose) = Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological}
= C x (CR x EFD/BW/AT} x Toxicity Effect (1)
where;

C = contaminant concentration (site specific)
CR = contact rate for the exposure pathway
EFD= exposure frequency and duration

BW = body weight of average exposure individual
AT =time over which exposure is averaged.

For nonradiological constituents of concern (COCs), the total risk/dose (either cancer risk or HI)
is the sum of the risks/doses for all of the site-specific exposure pathways and contaminants.
For radionuclides, the calculated radiation exposure, expressed as TEDE is compared directly
to the exposure guidelines cf 15 millirem per year (mrem/year) for industrial and recreational
future use and 75 mremyyear for the unlikely event that institutional control of the site is lost and
the site is used for residential purposes (EPA 1997).

The evaluation of the carcinogenic health hazard produces a quantitative estimate for excess
cancer risk resulting from the COCs present at the site. This estimate is evaluated for
determination of further action by comparison of the quantitative estimate with the potentially
acceptable risk of 1E-5 for nonradiological carcinogens. The evaluation of the noncarcinogenic
health hazard produces a quantitative estimate (i.e., the Hl) for the toxicity resulting from the
COCs present at the site. This estimate is evaluated for determination of further action by
comparison of this quantitative estimate with the EPA standard HI of unity (1). The evaluation
of the health hazard from radioactive compounds produces a guantitative estimate of doses
resulting from the COCs present at the site. This estimated dose is used to calculate an
assumed risk. However, this calculated risk is presented for illustration purposes only, not to
determine compliance with regulations.

The specific equations used for the individual exposure pathways can be found in BAGS
(EPA 1989) and are outlined below. The RESRAD Manual (ANL 1993) describes similar
equations for the calculation of radiological exposures.

Sail Ingestion

A receptor can ingest soil or dust directly by working in the contaminated soil. Indirect ingestion
can occur from sources such as unwashed hands introducing contaminated soil to food that is
then eaten. An estimate of intake from ingesting soil will be calculated as follows:

_ C,*IR*CF *EF *ED

I
* BW = AT
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where:

I, = lintake of contaminant from soil ingestion (milligrams [mg)/kilogram [kg]-day)
C, = Chemical concentration in soil (mg/kg)

IR =Ingestion rate (mg soil/day)

CF = Conversion factor (1E-6 kg/mg)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Body weight {kg)

AT = Averaging time (period over which exposure is averaged) (days)}

It should be noted that it is conservatively assumed that the receptor only ingests soit from the
contaminated source.
Soil Inhalation

A receptor can inhale soil or dust directly by working in the contaminated soil. An estimate of
intake from inhaling soil will be calculated as foliows (EPA August 1997):

LzQ*M*BWED%%%m}%W)
BW % AT

where:

I, =Intake of contaminant from soil inhalation (mg/kg-day)

C, = Chemical concentration in soil (mg/kg)

IR = Inhalation rate (cubic meters [m3)/day)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

VF = soil-to-air volatilization factor (m3/kg)

PEF = particulate emission factor (m¥kg)

BW = Body weight (kg)

AT = Averaging time (period over which exposure is averaged) (days)

Soit Dermal Contact

_C,*CF*SA* AF * ABS * EF * ED

Dﬂ
BW * AT

where:

D, = Absorbed dose (mg/kg-day)

C, = Chemical concentration in soil (mg/kg)

CF = Conversion factor (1E-6 kg/mg)

SA = Skin surface area available for contact (cm?/event)
AF = Soil to skin adherence factor (mg/cm?)

ABS= Absorption factor (unitless)

EF = Exposure frequency (events/year)
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ED = Exposure duration (years)
BW = Body weight (kg)
AT = Averaging time (period over which exposure is averaged) (days)

Groundwater Ingestion

A receptor can ingest water by drinking it or through using household water for cooking. An
estimate of intake from ingesting water will be calculated as follows (EPA August 1997):

, _C,*IR*EF*ED
v BW * AT

where:

I, = Intake of contaminant from water ingestion (mg/kg/day)
C, = Chemical concentration in water (mg/liter [L])

IR = Ingestion rate (L/day)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Body weight (kg)

AT = Averaging time (period over which exposure is averaged) {days)

Groundwater Inhalation

The amount of a constituent taken into the body via exposure to volatilization from showering or
other household water uses will be evaluated using the concentration of the constituent in the
water source (EPA 1991 and 1992). An estimate of intake from volatile inhalation from
groundwater will be calculated as follows (EPA 1991):

C, * K * IR, * EF * ED
* BW * AT

where:

I, = Intake of volatile in water from inhalation (mg/kg/day)

C, = Chemical concentration in water (mg/L)

K = volatilization factor (0.5 L/m?3)

IR, = Inhalation rate (m3/day)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Body weight (kg)

AT = Averaging time (period over which exposure is averaged—days)

For volatilte compounds, volatilization from groundwater can be an important exposure pathway
from showering and other household uses of groundwater. This exposure pathway will only be
evaluated for organic chemicals with a Henry's Law constant greater than 1x105 and with a
molecular weight of 200 grams/mole or less (EPA 1991).

Tables 2 and 3 show the default parameter values suggested for use by SNL/NM at SWMUs,
based upon the selected land-use scenarios for nonradiclogical and radiological COCs,
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respectively. References are given at the end of the table indicating the source for the chosen
parameter values. SNL/NM uses defauit values that are consistent with both regulatory
guidance and the RME approach. Therefore, the values chosen will, in general, provide a
conservative estimate of the actual risk parameter. These parameter values are suggested for
use for the various exposure pathways, based upon the assumption that a particular site has no
unusual characteristics that contradict the default assumptions. For sites for which the
assumptions are not valid, the parameter vaiues will be modified and documented.

Summary

SNL/NM will use the described default exposure routes and parameter values in rigsk
assessments at sites that have an industrial, recreational, or residential future land-use
scenario. There are no current residential land-use designations at SNL/NM ER sites, but
NMED has requested this scenario to be considered to provide perspective of the risk under the
more restrictive land-use scenario. For sites designated as industrial or recreational land use,
SNL/NM will provide risk parameter values based upon a residential land-use scenario to
indicate the effects of data uncertainty on risk value calculations or in order to potentially
mitigate the need for institutional controls or restrictions on SNL/NM ER sites. The parameter
values are based upon EPA guidance and supplemented by information from other government
sources. If these exposure routes and parameters are acceptable, SNL/NM will use them in
risk assessments for all sites where the assumptions are consistent with site-specific
conditions. All deviations will be documented.
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Table 2

3/12/2004

Default Nonradiological Exposure Parameter Values for Various Land-Use Scenarios

Parameter | Industrial | Recreational | Residential
General Exposure Parameters
8.7 (4 hr/wk for
Exposure Frequency {day/yr) 250ab 52 wk/yr)ap 35020
Exposure Duration (yr) 25ab¢ 30abc 30abc
703bc 70 Adultabe 70 Adultab.c
Body Weight (kg) 15 Childabsc 15 Chiidab.e
Averaging Time (days)
for Carcinogenic Compounds 25,55pa0 25,5508 25,5500
(= 70 yr x 365 day/yr)
for Noncarcinogenic Compounds 9,125ab 10,9502 10,9502b
(= ED x 365 day/yr)
Soil Ingestion Pathway
Ingestion Rate (mg/day) 100ab 200 Childa.b 200 Childap
100 Adulta.b 100 Adulta.b
Inhalation Pathway
15 Childa 10 Chilga
Inhalation Rate (m%/day) 2020 30 Adult? 20 Adulta
Volatilization Factor {(m3/kg) Chemical Specific | Chemical Specific Chemical Specific
Particulate Emission Factor {m3/kg) 1.36E9°2 1.36E92 1.36E92
Water Ingestion Pathway
2.42 2.42 2.4
| _Ingestion Rate (liter/day)
Dermal Pathway
0.2 Child? 0.2 Child®
Skin Adherence Factor {mg/cm?) 0.22 0.07 Adultt 0.07 Adulta
Exposed Surface Area for Soil/Dust 2,800 Childa 2,800 Chilg2
(cm?/day) 3,300 5,700 Adulia 5,700 Adulta

Skin Adsorption Factor

Chemical Specific

Chemical Specific

Chemical Specific

aTechnical Background Document for Development of Soil Screening Levels (NMED December 2000).
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1951).
“Exposure Factors Handbook (EPA August 1997).

ED = Exposure duration,

EPA = U.S. Environmental Protection Agency.
hr  =Hour(s).

kg = Kilogram(s).

m = Meter(s).

mg = Milligram(s).

NA = Not available.

wk = Week(s).

yr = Year(s).
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Table 3

3/12/2004

Default Radiological Exposure Parameter Values for Various Land-Use Scenarios

Parameter | Industrial |  Recreational | Residential
General Exposure Parameters
8 hr/day for
Exposure Frequency 250 day/yr 4 hr/wk for 52 wkiyr 365 daylyr
Exposure Duration (yr) 25ab 302b 302b
Body Weight (kg) 70 Adultab 70 Aduitab 70 Aduitab
Soil Ingestion Pathway
| Ingestion Rate 100 mg/day® 100 mg/day® 100 mg/day®
Averaging Time {days)
{= 30 yr x 365 day/yr) 10,9504 10,9509 10,9504
Inhalation Pathway
Inhalation Rate (m3/yr) . 7,300de 10,950° 7,30092
Mass Loading for Inhalation g/m?® 1.36 E-59 1.36 E-54 1.36 E-5¢
Food Ingestion Pathway
Ingestion Rate, Leafy Vegetables
| _(kalyr) NA NA 16.5¢
Ingestion Rate, Fruits, Non-Leaty
Vegetables & Grain (kg/yr) NA NA 101.8°
Fraction ingested NA NA p.25bd

aRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991},
bExposure Factors Handbook (EPA August 1997).

°EPA Region VI guidance (EPA 1996).
9For radionuclides, RESRAD (ANL 1993).

eSNL/NM {February 1998).

EPA =U.S. Environmental Protection Agency.
g = Gram(s)

hr = Hour(s).

kg = Kilogram{s).

m = Meter(s).

mg = Milligram(s).
NA = Not applicable.
wk =Week(s).

yr = Year(s).
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