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ll.“at}iona" Drain and Septic Systems - Solid Waste Management Units (SWMUs)
aboratores 137, 146, 148, 152, and 153

This work supported by the
United States Department of Energy

Site History

Drain and septic system site histories for the five sites are as follows: Invesflgcmon

All these SWMUs were selected by NMED for passive soil vapor sampling to screen for VOCs and
SWMU | Site Name | Location | Year | Year Drain | Year(s) | Year Septic Year SVOCs. No significant contamination was identified at any of the five sites.
Number Bldg or Septic Septic Tank Septic A backhoe was used to positively locate buried components (drainfield drain lines, drywells) for place-
Sostem | Absadoned | EMfent | For thotest | Inspected | B e L O
Built Sampled Time and Soil samples were collected from directly beneath drainfield drain lines, seepage pits, and septic tanks to
Closure determine if COCs were released to the environment from drain systems.
| ;‘;’;’; A 150-ft-deep, active soil-vapor monitoring well with vapor sampling ports at 5, 20, 70, 100, and 150-ft
Bldg 1959 Unknown 1995 bgs, was installed at SWMU 137 for active soil vapor sampling to screen for VOCs. VOC concentrations
654076342 (north . (north tank were significantly lower than the 10 ppmv action level established by NMED.
Sepuc septic removed in
Systems tank); 1995):
1975 1996 (south The years that site-specific characterization activities were conducted, and soil sampling depths at each of

(south septic tank 7 a
ceptic baclcflled) these five sites are as follows:
tank)
Bidg 9920 Coyore 1958 No sepuc NA

SWMU | Site Name Buried Soil Type(s) of Drain Passive | Active Soil
Drain Test tankoat Number Components | Sampling System, and Soil Soil | Vapor
System Field this site (Drain Beneath Sampling Depths Vapor Monitor Well
Bldg 9927 Coyote 1962 1992, 1995/1996 Lines, Drainlines, (ft bgs) Sampling | Installation
Septic Test 1994, (backfilled) Drywells) Seepage | and
System Field | 1995 Located Pits, | Sampling
Bldg 9950 Coyote 1964 1992, 1996 With Drywells |
Septic Test 1994 (backfilled) Backhoe
System .Fltld 3 Bldg 1994 11990, 1994, North System:
Bldg 9956 | Coyole 1969 1992 (east | 1995/1996 - 6540/6542 1995 Drainfield-5.15
Septic Test (east eptic {backfilled) | Septic Septic Tank-9:
Svstem Field septic ank); i Sy 3 iy
o) i ystems DSout;\ T()i's;er?"
1088 B rainfield-7, 17
(west Septic Tank-11
septic Bldg 9920 Drywell: 4, 14
system) Drain
System
Bldg 9927 Seepage Pit:
Septic 14,24
System Septic Tank:
12
Bldg 9950 1994, 1995 Drainfield: 5, 15
Septic Septic Tank: 9
Depth to 6roundwater System
3 | Bldg 9956 1994, 1995 West System
Drainfield-6, 16

Depth to groundwater at the five sites is as follows: 2eP'iC
K System

SWMU | Site Name Location Groundwater
Number Depth (ft bgs)
137 Bldg 6540/6542 Septic System TA-III 480

Septic Tank: §

T 159970 D ss Summary of Data Used for NFA Justification

& ain System TS:?;?:X d 420 » Soil samples were analyzed at on- and off-site laboratories for VOCs, SVOCs, PCBs, HE compounds,
- - metals, cyanide, isotopic uranium, tritium, and radionuclides by gamma spectroscopy.
148 Bldg 9927 Septic System Coyote 355 There were detections of VOCs at all five sites; SVOCs were detected at SWMUs 137, and 146.
Test Field Arsenic was detected at concentrations above the background value at SWMUs 137, 148, and 152. Total
152 Bldg 9950 Septic System Coyote 460 chromium was at concentrations above the background value at SWMU 153. Barium and silver were
Test Field detected at concentrations above the background values at SWMU 137, and lead was detected at concen-
Bldg 9956 Septic System Coyote 470 trations above the background value at SWMU 153. No other metals were detected at concentrations
Test Field above the background values.
: Cyanide was detected above the MDL at SWMUs 137 and 153.
Thorium-232 was detected at an activity slightly above the background activity at all five sites. The MDAs
for U-235 and U-238 exceeded background activities at SWMUs 137, 146, 152, and 153. The MDA for tri-
£ tium exceeded the background activity at SWMU 148.
Constituents of Concern All confirmatory soil sample analytical results for each site were used for characterization, for performing
+ VOCs the risk screening assessment, and as justification for the NFA proposal.

SVOCs

Metals Recommended Future Land Use

Cyanide
Radionuclides Industrial land use was established for these five sites.

Results of Risk Analysis

Risk assessment results for industrial and residential land-use scenarios are calculated per NMED risk
assessment guidance as presented in "Supplemental Risk Document Supporting Class 3 Permit
Modification Process".

Because COCs were present in concentrations greater than background-screening levels or because
constituents were present that did not have background-screening numbers, it was necessary to perform
risk assessments for these five sites. The risk assessment analysis evaluated the potential for adverse
health effects for the industrial and residential land-use scenarios.

The maximum concentration value for lead was 27.3 J mg/kg at SWMU 153; this exceeds the back-
ground value. The EPA intentionally does not provide any human health toxicological data on lead; there-
fore, no risk parameter values could be calculated. The NMED guidance for lead screening concentra-
tions for construction and industrial land-use scenarios are 750 and 1,500 mg/kg, respectively. The EPA
screening guidance value for a residential land-use scenario is 400 mg/kg. The maximum concentration
for lead at this site is less than all the screening values; therefore, lead was eliminated from further con-
sideration in the human health risk assessment.

The non-radiological total human health His and estimated excess cancer risks for the five sites are
below NMED guidelines for the residential land-use scenarios.

For SWMU 152, the HI is below the residential land-use guideline, but the total estimated excess cancer
risk is slightly above the residential land-use guideline. However, the incremental excess cancer risk
value for this site is below the NMED residential land-use guideline.

The human health TEDEs for industrial land-use scenarios ranged from 5.7E-2 to 2.9E-8 mrem/yr, all of
which are substantially below the EPA numerical guideline of 15 mrem/yr. The human health TEDEs for
residential land-use scenarios ranged from 1.9E-5 to 0.15 mrem/yr, all of which are substantially below
the EPA numerical guideline of 75 mrem/yr. Therefore, these sites are eligible for unrestricted radiologi-
cal release.

Using the SNL predictive ecological risk and scoping assessment methodologies, it was concluded that a
complete ecological pathway for each of the five sites was not associated with the respective COPECs
for that site. Thus, a more detailed ecological risk assessment to predict the level of risk was not deemed
necessary for these sites.

In conclusion, human health and ecological risks are acceptable per NMED guidance. Thus, these sites
are proposed for CAC without institutional controls.

The total HIs and excess cancer risk values for a residential land-use scenario for the nonradiological
COCs at the five SWMUs are as follows:

Residential Land-Use Scenario
Excess Cancer
SWMU Name Hazard Index Risk

Bldg 6540/6542 Septic 0.90 1E-7 Total
System )
Bldg 9920 Drain System 0.00 3E-8 Total

Bldg 9927 Septic System 0.39 3E-8 Total

Bldg 9950 Septic System 0.37 2E-5 Total® /9.06E-6 Incremental
Bldg 9956 Septic System 0.00 6E-8 Total

NMED Guidance <1 <lE-5

®Value exceeds NMED guidance for specified land-use scenario; therefore, incremental values are shown.

For More Information Contact

U.S. Department of Energy Sandia National Laboratories
Sandia Site Office Environmental Restoration Project
Environmental Restoration Task Leader: Mike Sanders

Mr. John Gould Telephone (505) 284-2478
Telephone (505) 845-6089
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For More Information Contact

Sandia National Laboratories
Sandia Site Office Environmental Restoration Project
Environmental Restoration Task Leader: Mike Sanders

Mr. John Gould Telephone (505) 284-2478

U.S. Department of Energy

Telephone (505) 845-6089
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Department of Energy
Albuguerque Operations Office
Kirtland Area Office
P.O. Box 5400
Albuquer ew Mexico 87115
q q‘iin?' 30 1597

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Mr. Benito Garcia, Bureau Chief

New Mexico Environment Department
Hazardous and Radioactive Materials Bureau
2044 Galisteo Street

P.O. Box 26110

Santa Fe, NM 87505-2100

Dear Mr. Garcia:

Enclosed are two copies of the sixth submission of No Further Action (NFA) proposals for
Sandia National Laboratories/New Mexico (SNL/NM), ID Number NM5890110518-1.
Nine SNL/NM environmental restoration sites are included in this package:

OuU 1295
Site 137 Building 6540/6542 Septic System
Site 140 Building 9965 Septic System
Site 150 Building 9939/9939A Septic System
Site 152 Building 8950 Septic System
Site 153 Building 8956 Septic System

OuU 1335
Site 86 Firing Site (Building 9927)
Site 90 Beryllium Firing Site (Thunder Range)(Active)

Site 115 Firing Site (Building 9930){Active)
Site 191 Equus Red

Ecological risk assessments are not included with these proposals, but will be submitted as
addenda following an agreement between NMED and DOE regarding how these assessments
will be conducted and presented.

if you have any questions, please contact John Gould at (505) 845-6089, or Mark Jackson at

(505) 845-6288.
Si cerely, %
|ch;el J. Zamorski

7, ctlng Area Manager

Enclosures



cc w/enclosures;

T. Trujillo, ERD

W. Cox, 6681, MS 1147

J. Parker, NMED-AIFP

R. Kern, NMED-AIP

D. Neleigh, EPA, Region 6 (2 copies)

cc w/o enclosure:

B. Oms, KAO

S. Dinwiddie, NMED

3. Kruse, NMED

D. Fate, 6685, MS 1148

C. Lojek, 6681, MS 1147

F. Nimick, 6682, MS 1147

E. Mignardot, 6685, MS 1148
M. Davis, 7511, MS 1147

FEB 3 1997
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NO FURTHER ACTION
Environmental Restoration Project

Site 137, Building 6540/6542 Septic System
Operable Unit 1295
January 1997

Prepared by Sandia National Laboratories/New Mexico
Environmental Restoration Project
Albuguergue, New Mexico

Prepared for the
Department of Energy
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1.0 INTRODUCTION

1.1 ER Site 137, Building 6540/6542 Septic System

Sandia Naticnal L.aboratories/New Mexico (SNL/NM) is proposing a no further action {NFA)
decision based on confirmatory sampling for Environmental Restoration (ER) Site 137, Building
6540/6542 Septic System, Operable Unit (OU) 1285. ER Site 137 is listed in the Hazardous and
Solid Waste Amendments (HSWA) Module IV (EPA August 1893) of the SNL/NM Resource
Caonservation and Recovery Act (RCRA) Hazardous Waste Management Facility Permit
{NM5830110518-1) (EPA August 1992).

1.2 SHNL/NM Administrative NFA Process

This proposal for a determination of 2 NFA decision based on confirmatory sampling was
prepared using the process presented in Section 4.5.3 of the SNL/NM Program Implementation
Pian (SNL/ANM February 1925). It follows guidance proposed in Title 40, Code of Federa!
Regulations (CFR), Part 264.514(a) {2), which states that NFA proposals "... must contain
information demonstrating that there are no releases of hazardous waste (including hazardous
constituents) from solid waste management units (SWMU) at the facility that may pose a threat
to human health or the environment.” (EPA Juily 1990). The HSWA Module IV contains the
same reguiremsnts for an NFA demonstration:

“Based on the results of the RFi [RCRA Facility Investigation] and cther relevant
information, the Permittee may submit an application to the Administrative Autherity for
a Class It permit modification under 40 CFR 270.42(c) to terminate the RFI/CMS
[correciive measures study] process for a specific unit. This permit modification
appiication must contain information demonstrating that there are no releases of
hazardous waste including hazardous constituents from a particular SWMU at the
facility that pose threats to human health and/or the environment, as well as additional
infarmation required in 40 CFR 270.42(¢),” {EPA August 1923).

If the available archival evidence is not considered convincing, SNL/NM petforms confirmatory
sampling to increase the weight of the evidence and allow an informed decision on whether to
proceed with the administrative-type NFA or to return to the site characterization program for
additional data collection {SNL/NM February 1895).

The Environmental Protection Agency (EPA) acknowledged that the extent of sampling required
may vary greatly, stating that:

*...the agency does not intend this rule [the second codification of HSWA] 1o
require extensive sampling and monitoring at every SWMU. ... Sampling is
generally required only in situations where there is insufficient evidence on which
to make an initiaf release determination. . .. The actual extent of sampiing will
vary . . . depending on the amount and quality of existing infermation avaiiable,”
{EPA December 1987).

AL/10-98/WP/SNL.RADB3.doc 1-1 301462.145.10.000



This request Tor an NFA decision for ER Site 137 is based primarily on analytical resuils of
confirmatory soil samples collected at the site. Concentrations of site-specific constituents of
concem (COC) delected in the soil samples were first compared to background 95th percentile
or upper tolerance limit (UTL) concentrations of COCs found in SNL/NM soils {{T March 1996)
or other retevant background limits. it no SNL/NM or other relevant background limit was
available, or if the COC concentration exceeded the background limit, then the concentration
was compared to the proposed 40 CFR Part 264 Subpant S {Subpart 8) or other relevant sail
action ievel for the particular compound (EPA July 1980, October 1993, and July 1994). If the
COC concentration exceeded both the background fimit (if such a limit was available) and the
relevant action level for that compound, then a risk assessment was performed. The highast
concentration of the particular COC identified at the site was then compared to the derived risk
assessment action ievel to delermine if the COC concentration at the site poses a significant
haalth risk.

A site is eligible for an NFA proposal if it meets one or mare of the foliowing criteria, taken from
the Environmental Restoration Document of Understanding (NMED November 1993):

¢ NFA Criterion 1; The site cannot be iocated or has been found not 1o exist, is a
duplicate potential release site (PRS), or is located within and therefore investigated as
part of another PRS,

« NFA Criterion 2: The site has never been used for the management (that is,
generation, treatment, storage, or disposal) of RCRA solid or hazardous wastes and/
or constituents or other Comprehensive Environmental Response, Compensation, and
Liabitity Act (CERCLA} hazardous substances.

+ NFA Criterion 3: No release to the environment has occurred nor is likely to oceur in
the future.

» NFA Criterion 4: Thers was a release, but the site was characterized and/or
remediated under another authority which adequately addresses corrective action, and
documentation, such as a closure letter, is available.

s« NFA Criterion 5. The PRS has been characterized or remediated in accordance with
current applicable state or federal regulations, and the available data indicate that
comaminants pose an acceptable level of risk under current and projected future land
use. N

Review and analysis of the ER Site 137 soil sample analytical data indicate that concentrations
of COCs at this site are less than (1) SNL/NM or other applicable background limits, or

(2) proposed Subpart 8 or other action levels, or {3) derived risk assessment action levels.
Thus, ER Site 137 is being proposed for a NFA decision based on confirmatory sampling data
demonstrating that hazardous waste or COCs that may have been released from this SWMU into
the environment pose an acceptable level of risk under current and projected future land use
(Criterion 5}.

ALMO-98/MWPISHNLIR4083.doe 1-2 301462.145.10.000



1.3 Local Setting

SNL/NM occuples 2,829 acres of land owned by the Department of Energy {DOE), with an
additional 14,920 acres of land provided by land-use permits with Kirtland Air Force Base (KAFB),
the United States Forest Service, the State of New Mexico, and the Isleta indian Reservation.
SNL/NM has been involved in nuclear weapons research, component development, assembly,
testing, and other research and devetopment acitivities since 1945 (DOE Sepiember 1987).

ER Site 137 is located on KAFE and is in the northeastern portion of SNL/NM Technical Area (Il
{TA Ill). Access to the site is provided by a paved road that exiends approximately 0.5 miles in a
southwesterly direction from the entrance to TA-ll (Figure 1-1). ER Site 137 consists of two
contiguous areas that encompass two septic tank and drainfield systems located southwest of
Building 6540/6542 (Figure 1-2). The northem system (designated ER Site 137-A on

Figure 1-2) consisted of a 2.5-foot by 6-foot steel septic tank (SNL/NM Juiy 1995) that has
since been removed from the site, and six 4-inch diameter by 50-foot long paraitel clay tile
drainfines that were buried about 3 feet below the ground surface (bgs) (SNL/NM September
1994). The southern system {designated ER Site 137-B on Figure 1-2) consisted of a 7-{oot
wide by 11-foot long concrete sepfic tank (SNL/NM August 1995) and twelve 4-inch diameter by
70-test long parallel clay tile drainlines buried about 5-feet bgs {SNL/NM September 1994).
The two portions of ER Site 137 encompass a total of approximately 0.52 acres of flat-lying land
at an average mean elevation of 5,403 teet above mean sea level (amsl).

The surficial geology at ER Site 137 is characterized by a veneer of agolian sediments that are
underlain by Upper Santa Fe Group alluvial fan deposits that interfinger with sediments of the
ancestral Aio Grande west of the site. The alluvial fan materiais originated from the Manzanita
Mountains east of ER Site 137, and typically consist of mederate to high (sand + gravel)/{silt +
clay) ratio, are poorly sorted, and exhibit moderately connected lenticular bedding. individual
beds range from 1 to 5 feet thick with & preferred east-west orientation, and have mederate to low
hydraulic conductivities. These alluvial fan sediments extend eastward from the site {0 a north-
south boundary line that is coincident with the Sandia fault and the southem extension of the
Tijeras fault (SNL/NM March 1998). Vegetation consists predominantly of grasses, including
grama, muhly, dropseed, and galleta. Shrubs commonty associated with the grassiands include
sand sage, winter fat, saltbrush, and rabbitbush. Cacti are common, and include cholla,
pincushion, strawkerry, and prickly pear (SNL/NM March 1993).

The water-table elevation is approximately 4,927 feet amsl at this location {SNL/NM March 1996),
so depth to groundwater beneath+the site is approximately 476 feet. Local groundwater flow is
believed to be in a generally westerly direction in the vicinity of this site (SNL/NM March 1996).
The nearest production wells are northwest of the site and include KAFB-1, 2, 4, 7, and 14, which
are approximately 3.0 to 5.0 miles away. The nearest groundwater monitoring wells to the site are
the group of wells installed around the Mixed Waste Landfill in the north-central portion of TA-H.

These wells are located approximately 1,300 to 1,500 feet west of ER Site 137 {SNL/NM August
1996).

ALMO-96MIPISNL-R4083.doe 1-5 301462.145.10.000
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2.0 HISTORY OF THE SWMU

2.1 Sources of Supporting Information

in preparing the confirmatary sampling NFA proposal for ER Site 137, available background
information was reviewed to quantify poiential releases and tc select analytes for the soil
sampling.

Background information was coliected from SNL/NM Facilities Engineering drawings and
interviews with employees familiar with the site operational history. The following sources of
informaticon, hierarchically listed with respeact to assigned validity, were used to evaluate ER
Site 137:

» Confirmatory subsurface soil sampling conducted in November 1990 (iT February
1991), November and December 1994 (SNL/NM November 1894a), and October 1995
{SNL/NM October 1995a);

» Two survey reports, inciuding a geophysica! survey (Lamb 1894), and a passivs soil
gas survey (NERI June 1895);

= Results of samples collected from the north and south septic tanks in 1992 (SNL/NM
June 1993), 1994 {SNIL/NM June 1994a), and 1995 (SNL/NM Octcber 1995a);

»  SNL/NM Geographic Information System data.

« Approved RFl Warl Plan for OU 1285, Septic Tanks and Drainfields {SNL/NM March
1893}, and addenda (EPA September 1994, SNL/NM Novernber 1994b and
December 1894b, EPA January 1995, SNL/NM January 1895, March 1995a and
March 1995b, EPA March 1985, and SNL/MNM May 1995);

» Photographs and field notes collected at the site by SNI/NM ER staff;

* SNL/NM Facilities Engineering building drawings.

2,2 Previous Audits, Inspettions, and Findings

ER Site 137 was first listed as a potential release site in Module 1V of the SNL/NM Hazardous
Waste Management Facility permit issued in August 1983 (EPA August 1993).

2.3 Historical Operations

The following historical information has been excerpted from severat sources, including SNL/NM
March 1893, IT March 1934, and SNL/NM November 1994b,
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Building 6540/6542 was constructed in 1959 to house instrumentation for the short racket sied
track, the centrifuge, and high-explosive test facilities; the north septic system was installed at
this time. The buiiding contained bathroom taciiities from the time of the original construction.
in the mid-1960s a darkroom was constructed to develop black and white and high-speed color
photographs of various experiments. The darkroom was in use from 1968 until 1980,
Approximately 5 gallons each of spent fixer and developer solutions from the darkroom were
discharged to the septic system every two to three months. At one time, small guantities of
trichloroethene {TCE} were used for cleaning parts; the amount of TCE used and the method of
disposal are unknown, Estimated effiuent discharge rates range between 60 and 800
gallons/day.

An SNL/NM Facilities Engineering drawing dated Aprii 4, 1975 (SNL/NM April 1975) shows that
only the north seplic system was present at the facility in Aprit 1875. Itis therefore apparent
ihat the south septic system was inslalled sometime after 1975 fo replace the under-sized north
sysiem. It is assumed that the north system was abandoned when the south septic system was
constructed after 1875, and that the souih system was abandoned shortly after Buiiding
6540/6542 was connected to an extension of the City of Albuquerque sanitary sewer line into
TA-II1 that was being constructed west of the building in November 1990 (IT February 1991).
An SNL/NM memo dated July 26, 1993 contains a list of TA-Ill septic tanks removed from
service with the construction of the TA-IlI sanitary sewer systemn; the Building 6540/6542 tank is
included in the list (SNL/NM July 1993),
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3.0 EVALUATION OF RELEVANT EVIDENCE

3.1 Unit Characteristics

There are no safaguards inherent in the drain systems from Buiidings 6540/6542 or in tacility
operations that could have prevented past releases to the environment.

3.2 Operating Practices

As discussed in Section 2.3, effluent was released to the Building 6540/6542 septic tanks and
drainfields when the septic systems were active. Hazardous wastes were not managed or
contained at ER Site 137.

3.3 Presence or Absence of Visual Evidence

Field notes recorded during the November 1990 sampling event from the south systemn
drainfield indicate that the six samples collected from northern portion of the drainfield were dry
and exhibited no unusual odors or discoicration. The notes also indicate that the five samples
collected from around the southemn portion of the drainfield were moist with vegetation matter
and dark material around rocks, especially the samples from iocations 4367 and 4368 on
Figure 1-2 (iT February 1891). No visibie evidence of soll discotoration, staining, or odors
indicating residua’ contamination was observed when soil samples were collected in the north
and south system drainfields and around the septic tanks with the Geoprobe™ in November and
December 1994 (SNL/NM November 1994a). Alsoc, soil surrounding the north system septic
tank was partiaily excavated in July 1995, and the tank was completely removed from the
ground in October 1995 (SNL/NM July 1985 and October 1995a); the removal cperation is
shown in the top photograph of Figure 3-1. The 1ank was found tc be constructed of stee! that
was very degraded and rusted through, and had apparently not been capable of containing
liquid effluent for some period of time. Again, no avidence of contamination was noted in soil
from around and uncer the tank when it was removed from the ground.

3.4 Resuits of Previous Sampling/Surveys

Multiple rounds of samples have been collected from the Building 6540/6542 septic tanks. The
results of the individual sampling.events from the north system {ank will be summarized first,
followed by a discussion of the south system sample analytical results.

MNorth Syste tic Tan mpl

A sludge sampie was collected from the north system septic tank in August 1992 and was
analyzed for seiected radionuclide constituents, Low activity levels of several radionuclide
constituents were detected in the material (SNL/NM June 1993). Although not spacifically stated
in the report, 1t is apparent that no liquid was present in the tank at the time of sampling because
the analytical summary table for the north tank sludge sample (presented in Appendix A.1) shows
that a tritium analysis was not performed because the sample was dry.

AL 0-96WP/SNL:R4083.doc 3-1 301462.145.10.000
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A second round of dry sludge/soil samples were collected for waste characterization purposes in
June 1894, no liquid was present in the tank at the time of sampiing (SNL/NM June 1994a). The
sludge/soil samples were analyzed for volatile organic compounds (VOC), semivolatile organic
compounds (SVOC), the eight RCRA total and Toxicity Characteristic Lsaching Procedure (TCLP)
metals, hexavalent chromium, and cyanide (SNL/NM June 1994a). Low concentrations of 1 VOC
and 12 8VOC compounds were identified in the material. All eight RCRA metals (including

371 milligrams per kilogram [mg/kg] of silver) were detected in the total metals analysis of the
siudge/soil, but only two of the eight metals {barium and cadmium) were also detected in the
TCLP-derived leachate from the material. Hexavalent chromium and cyanide were not detected

in the material. The analytical results of the June 1894 north system septic tank samples are
presented in Appendix A2

A third set of waste characterization samples was collected from the bottom of the north system
tank in Octeber 1995 when the tank was removed from the ground. The dry sludge consisted of a
2-inch thick layer of decomposed humus-like material mixed with dirt from around the tank
{SNL/NM October 1995a). These dry sludge samples were analyzed for isotopic uranium and
tritium by a commercial laboratory, and were also screened for other radionuclides by SNL/NM
in-house gamma spectroscopy. Tritium was not detected, and anomalous activity levels of
isotopic uranium or other radionuclides were not identified in the material relative to the
radionuclide background activity levels for SNL/NM soils (IT March 1996). The results of this final
round of north septic tank sludge/soil samples are also presented in Appendix A.2. Also,
additional confirmatory samples of the scil from approximately 2 feet below the bottom of the
septic tank were collected immediately after the tank was removed from the ground in Cctober
1985 to determine if COCs had escaped from the degraded tank {SNL/NM October 1995a). The
results of these soil samples are summarized in Section 3.6.

South ! n mpie

A sludge sample was collected from the south system sepfic tank in August 1992 and was
analyzed for setected radionuclide constituants. No liquid sample was collected at this time. Low
activity levels of several radionuciide constituents were detected in the siudge (SNL/NM June

1993). The analytical results of this 1992 south system septic tank sample are presented in
Appendix A1,

A second round of both liquid and sludge samples were coliected for waste characterization
purposes in June 1894 (SNL/NM June 1884a). They were analyzed for VOCs, SVOCs (sludge
sample only), RCRA total and TCLP (sludge sample only) metals, hexavalent chromium, cyanide,
isotopic uranium, tritium (liquid sampie only), and gamma spectroscopy radionuclides. Low
concentrations of several VOC and SVOC compounds were identified in the liquid and/or sludge.
A number of RCRA total metals were identified in the liquid and sludge {including 372 mg/kg of
silver in the sludge), but only two out of eight of these metals (barium and silver) were detected in
the TCLP-derived leachate from the sludge. Hexavalent chromium and cyanide were not
detected in the liquid or sludge. Very low levels of isotopic uranium and several other
radionuclides detected by gamma spectroscopy were found in the material. in addition,

440 picocuries per liter (pCi/L) of tritium was detected in the liquid septage fraction, and was
considered also to be representative of the highly liquid sludge fraction. The analytical results of
the June 1894 south septic tank samples are alsc presented in Appendix A.2.
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Other Sampling/Surveys

Two gecphysical surveys using Gecnics™ Model EM-31 and EM-38 ground conductivity meters
were performed at the site in June 1994, and two areas of low conductivity (indicating possible
areas of disturbed soils} were identified in the suspected areas of the two ER Site 137
drainfieids (Lamb 1994). Geophysical techniques were not used to precisely determine the
drainfield locations; actual locations of the two drainfields (Figure 1-2) were later determined
using a backhoe (SNL/NM September 1894).

A passive soil-gas survey conducted in the two drainfieid areas in May and June 1994 used
PETREX™ sampling tubes to identify any releases of VOCs and SVOCs from the drainfield that
may have occurred (SNL/NM May 1994}. A PETREX™ tube soil-gas survey is a
semi-guantitative screening procedure that can be used to identify many VOCs and SVOCs,
and to guide VOC and SVOC site investigations. The advantages of this sampling
methodology are that large areas can be surveyed at relatively iow cost, the technique is highly
sensitive to organic vapors, and the resuit produces a measure of soil vapor chemistry over a
two- to three-week period rather than at one point in time. Each PETREX™ soil-gas sampler
consists of two activated charcoal-coated wires housed in a reusable glass test tube container.
At each sampling location, sample tubes are buried in an inverted position sec that the mouth of
the sampler is about 1 foot beiow grade. Samplers are left in place for a two- to three-week
period, and are then removed from the ground and sent to the manufacturer, Northeast
Research Institute (NERI), for analysis using thermal desorption-gas chromatography/mass
spectrometry. The analytical laboratory reporis all sample results in terms of “ion counts”
instead of concentrations, and identifies those samples that contain compounds above the
PETREX™ technique detection limits, In NERI's experience, levels below 100,000 ion counts
for a single compound (such as perchloroethene [PCE] or TCE) and 200,000 ion counts for
mixtures (such as benzene, toluene, ethylbenzene/xylene [BTEX] or aliphatic compounds [C4-
C11 cycioalkanes]), under normal site conditions, would not represent detectabte levels by
standard quantitative methods for soils and/or groundwater (NERI June 1995).

Fourteen PETREX™ tube samplers {numbers 224 through 237) were placed in a grid pattern
that covered the north drainfield area, and 22 samplers (numbers 238 through 259) were placed
in a grid patiern that covered the south drainfield area at this site (SNL/NM May 1994). A map
showing the ER Site 137 PETREX™ tube sampiing locations and the analytical results of the ER
Site 137 passive soil gas survey are included in Appendix A.3. Significant concentrations of
PCE or TCE were not detected in soil gas at any of the 36 PETREX™ sampling locations at this
site. BTEX and/or aliphatic compounds at potentially detectabie concentrations were identified
at only 1 {location number 231) of the 14 north drainfield locations. However, except for trace
levels of laboratory-introduced contamninants, VOCs and SVOCs were not detected in shallow
or deep interval soil samples collected from the two nearest boreholes, which were within 18
and 25 feet of location 231, or in any of the other north drainfield soil samples. The BTEX
compounds identified in soil gas at location 231 could have originated from vehicles driven over
or parked on the site.

Potentially detectable BTEX and/or aliphatic compounds were also identified at only 1 (location
number 255) of the 22 south drainfield sampling locations. Again, except tor laboratory-
introduced contaminants, VOCs and SVOCs were not detected in shaliow or deep interval soit
samples collected from a borehole within about 7 teet of this PETREX™ location, or in any of
the other south drainfield soil samples collected at this site.
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3.5 Assessment of Gaps in Information

The most recent material in the septic tanks was not necessarily representative of all
discharges to the units that have occurred since they were put into service starting in 1959.
The analytical resuits of the various rounds of septic tank sampling were used, along with
process knowiedge and other available information, to help identify the most likely COCs that
might be found in soils surrounding the septic tanks and Deneath the drainfields, and to help
select the types of analyses to be performed on soil sampies coliected from the site. While the
history of past releases at the site is incomplete, analytical data from soil samples collecied in
November 1990, November/December 1994, and Octcber 1995 (discussed below) are sufficient
to determine whether releases of COCs occurred at the site.

3.6 Confirmatory Sampling

Soil sampling at ER Site 137 was conducted in 1990, 1994, and 1295 to determine whether
COCs above background or action levels were released at this site. The confirmatory scil
sampling program was performed in accerdance with the rationale and procedures described in
the approved Septic Tanks and Drainfields (ADS-1295) RFI Work Plan {SNL/NM March 1993}
and ER Site 137-pertinent addenda to the Work Plan (referenced in bullet item #4 in Section 2.1
above) developed during the OU 1295 project approval process (EPA September 1984,
SNL/NM November 1994b and December 1984b, EPA January 1895, SNL/NM January 1995,
March 19895a and March 1985b, EPA March 1995, and SNL/NM May 1995). A summary of the
types of samples, number of sample locations, sample depths, and analytical requirements for
the confirmatory scil samples collected at this site is presented in Table 3-1.

In November 1990, construction activities for the City of Albuguergue sanitary sewer extension
into TA-fIl were taking place west of Building 6540/6542. These activities included digging a
trench for the new sewer line that intercepted the western end of the ER Site 137 south system
drainfield, cutting through and exposing the western ends of the 12 drainlines in this drainfieid.

While the trench was open, scil samples were collected from immediately around and beneath
11 of the 12 exposed drainlines (IT February 1991). The 11 sampling locations are shown and
designated by triangular symbols on Figure 1-2. Scil sample numbers 4357 through 4362 were
collected from next to the six northern drainlines, and samples 4364 threugh 4368 were
coliected from next o five of the six southem lines. An aliquot of soil trom each of the six
discrete samples 4357 through 4362 from the northern part of the drainfield were then
composited into one sample (composite #1), and aliquots of soil from each of the five discrete
samples 4364 through 4368 from the southem portion of the drainfieid were composited into a
second composite sample (composite #2), These two composite samples were analyzed for
SVOC compounds and the eight RCRA total metals.

No SVOC compounds or anomalous concentrations of any of the eight metals were identified in
composite sample #1 from the northern part of the drainfield. Composite soil sample #2 from
the southern part of the drainfieid contained only one SVOC compound {diethy! phthalate at

ALM10-86/WP/SNL-R4083.doc 3-5 301462.145.10.000



Table 3-1
ER Site 137: Confirmatory Soil Sampling Summary Table

Top of
Number Sampling Total Totat
of Sample Intervals at Number of  Numbear of Date(s)
Analyticat or Borehole Each Boring Investigative  Duplicate Samples
Sampling Location Parameters Locations Location Samples Samples  Coilected
1994 North System VOCs 6 5,15 12 1 12/8,12/94
Drainfield Scil SVOCs 8 5,15 12 1 “
Samples RCRA metals + Cr” 6 5, 158 12 1 “
Cvanide 8 . 5,15 12 1 “
Isotopic uranium comp. ] 5,15 2 “
Tritium composite B8 5,158 2 “
Gamma spec. composite 6 5,15 2 :
1994 North System VOCs 2 9’ 2 12/12/94
Septic Tank Soil SVOCs 2 g 2 -
Sampies RCRA metals + Cr** 2 9 2 -
Cyanide 2 9 2 "
15995 Soil Samples VOCs 1 11 1 10/18/35
Beneath the North SVOCs 1 11 1 .
System Septic Tank RCRA metals + Cr* 1 1 1 “
Isotopic uranium 1 11 1 ¢
Tritium 1 i1 1 *
Gamma spectroscopy 1 11 1 “
1990 South System SVCCs composite 11 7 2 11/5/90
Drainfieid Soil RCRA metals composite 11 7 2 *
Samples Silver only 5 7 5 !
1994 South System VOCs 18 717 36 4 12/5-8/94
Drainfield Soit SVOCs 18 7,17 36 4 “
Samples RCRA metals + Cr™ 18 7,17 36 4 “
Cyanide 18 7,17 36 4 "
Isotopic uranium comp. 18 7,17 2 “
Tritium composite 18 7,17 2 “
(Gamma spec. composite 18 7,17 2 “
1994 South Systerm VOCs . 2 i1 2 11/30/94 &
Septic Tank Soil SVOCs 2 11’ 2 12/5/94
Samples RCRA meatals + Cr*" 2 11 2 *
Cyanide 2 11 2 “
Notes

Comp. = Composite

Cr* = Hexavalent chromium

RACRA = Resource Conservation and Recovery Act
Spec. = Spectroscopy

8VOCs = Semivolatile organic compounds

VOCs = Volatile organic compounds

AL1G-96WPISNL:R4083.doc
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0.5 mg/kg, which is a common laboratory-intreduced contaminant), and also contained 191
mg/kg of silver (IT February 1991). As a result of the relatively high silver concentration in
composite sample #2, the five individual samples from which the cornposite was taken were
each analyzed for silver; these analyses are discussed in Section 3.7. A report that describes

and summarizes results of this sampling event was included as Attachment H in SNL/NM
November 1994b.

A backhoe was used in September 1994 {o determine the precise location, dimensions, and
drainline depths of the two ER Site 137 drainfields, which had no surface expression (SNL/NM
September 1994). Once the drainfields were located, soil samples were collected in November
and December 1994 from boreholes in each of the two drainfieids, and from either side of the
two septic tanks at this site (SNL/NM November 1994a).

As shown on Figure 1-2, scil samples were collected from one boring on either side of and
within 1 foot of the outside of each of the two septic tanks to determine it COCs had been
released from a leaking or failed unit. Samples were also collected from six borings iocated
next to and near the ends of alternating north system drainfield lateral lines, and from

18 locations near each end and at the midpoint of alternating south drainfield system drainlines
{(Figure 1-2). As shown in Table 3-1 above, the septic tank boring samples were collected from
one interval in each borehole starting at the outside bottomn of the tank, which was 92 feet bgs for
the north system tank, and 11 feet bgs for the south system tank. For drainfield borings,
samples were collected from fwo intervals in each borehcle. The top of the north system
shallow interval started at the bottom of the drain line trenches (average of 5 feet bgs), and the
lower (deep) interval started at 10 feet below the top of the upper interval, or 15 feet bgs. For
the south systemn drainfieid, the shallow intarval siarted at the bottom of the drainline trenches

at 7 feet bgs, and the deep sampling interval started at 10 feet below the upper interval, or
17 feet bgs.

The Geoprobe™ sampling system was used to collect subsurface soil samples at this site.
The Geoprobe™ sampling tool was fitted with a butyl acetate (BA) sampling sleeve and was
then hydraulically driven to the top of the designated sampling depth. The sampling tool was
opened and driven an additional 2 feet in order to fill the 2-foot fong by approximately 1.25-inch
diameter BA sleeve. The sampling tool and scil-filled sleeve were then retrieved from the
borehole. In order to minimize the potential or loss of volatile compounds (if present), the soil
to be analyzed for VOCs was not emptied from the BA sleeve into another sample container.
The filled BA sleeve was removed from the sampling tool, and the top 7 inches were cut off.
Both ends of the 7-inch section of filled sieeve were immediately capped with a Teflon™
membrane and rubber end cap, sealed with tape, and placed in an ice-filled cooler at the site.
The soll in this section of sieeve was submitted for a VOC analysis.

Soil from the remainder of the sleeve was then emptied into a decontaminated mixing bowl.
Fallowing this, one or two more 2-foot sampling runs were then completed at each interval in
order to recover enough soil to satisfy sample volume requirements for other analyses from the
interval. Soil recovered from these additional runs was also emptied into the mixing bow! and

blended with soit from the first sampling run. The soil was then transterred from the bowl! into
sample containers using a decontaminated plastic spatula.
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Soil samples collected next to the septic tanks and in the drainfields were analyzed for VOCs,
SVCCs, cyanide, RCRA metals, hexavalent chromium, and cyanide by an off-site commercial
laboratory. Also, to determine if radionuclides were released from past activities at this site,
composite samples were collected from shallow and deep sampling intervals in both the north
and south system drainfields. These samples were analyzed by an off-site commercial
laboratory for isotopic uranium and tritium, and were aiso screened for other radionuclides
using SNL/NM in-house gamma spectroscopy. Samples were shipped to the off-site
commercial laboratories by an overnight delivery service. Routine SNL/NM chain-of-custody
and sample documentation procedures were employed for all samples collected at this site.

Quality assurance/quality control (QA/QC) sampies collected during the late 1994 sampiing
effort included one set of duplicate soil samples from the shallow sampling interval at the north
system drainfield borehole DF2-1 (Figure 1-2) and four sets of duplicate samples from the south
system drainfield. South system drainfield duplicate samples were collected from the shaflow
sampling intervals in boreholes DF1-4, 13, and 14, and from the deep interval in borehocle
DF1-13 (Figure 1-2). Concentrations of organic and inorganic constituents detected in the
duplicate soil samples were for the most part in good agreement with those detected in the
equivaient field samples from the same intervals. Two soil trip btank samples were inctuded
with shipments of ER Site 137 VOC soil samples to the off-site laboratory and were analyzed
for VOCs only. As shown in Table 3-2, acetone, methyl ethyl ketone (MEK), methylene
chioride, and toluene were detected in the trip blanks. These common laboratory contaminants
were either not detected, or were for the most part found in lower concentrations in the site
samples compared to the trip blanks. Soil used for the trip blanks was prepared by heating the
material, and then transferring it immediately to the sample container. This heating process
drives off any residual organic compounds (if present) and soil moisture that may be contained
in the material. It is thought that when the soil trip blank container was opened at the
laboratory, it immediately adsorbed both moisture and VOCs present in the laboratory
atmosphere and therefore became contaminated.

A final set of ER Site 137 soil samples was collected from directly beneath the north system
septic tank when it was removed from the ground on October 18, 1995 (SNL/NM October
1995a). These sampies were collected to determine if significant concentrations of COCs had
leaked from the degraded tank into surrounding soils. They were analyzed for VOCs, SVOCs,
RCRA metais, hexavalent chromium, isotopic uranium, and trittum, and were aiso screened for
other radionuclides using SNL/NM in-house gamma spectroscopy.

Summaries of constituents analyzed for and detected by commercial laboratory analyses in the
1990, 12984, and 1995 confirmatory soil and associated QA sampies are presented in

Tables 3-2, 3-3, and 3-4. Results of the SNL/NM in-house gamma spectroscopy soil sample
screenings for other radionuclides are presented in Appendices A.4 through A.8. Complete
soil and septic tank septage sample analytical data packages for samples collected in 1994 and
1995 are archived in the SNL/NM Environmental Operations Records Center and are readily

available for review and verification (SNL/NM June 1994b, December 1994a, and October
1995b).
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Table 3-2

ER Site 137

Summary of Organic and Other Constituents in Gonfirmatory Soil Samples
Coilected Around and Beneath the Two Septic Tanks, and in the Two Drainfields

VOCs 8VOCs
Top of Mathod 8240 Method 8270 Cyanide
Sample Sample
Sample Sample Sample  Sample Location Interval Math. Diathyl 2-4 Dichloro- Di-n-butylff Mathod
Number  Matiix  Type Date (Fig. 1-2) (fbgs) || Acetone  MEK MIBK  Chloride Toluene || phthalate BEHP phenio} phthalate §| 9010/9012 || Units
IDecember 1984 North Dralnfield Soil and QA Samples: o
018816-1,2 | Soil Field | 12/12/g4] DF2-1 5 10 ND ND 8 | ND | ND ND ND ND ND ug/kg |
0i8st8-1,2| Soil Dupl. | 1212/94 | DFD2-1 5 12 ND ND 324 ND ND ND ND ND I ND | ughg
018817-1,2 | Soil Field | 12/12/94 | DF2-1 15 16 ND ND 340 | ND ND ND ND “ND ND [ ughkg |
018806-1,2 | Soll Fleld | 12/8/g4 | DF22 5 i5B | ND | ND 638 | ND_ [ ND ND “ND ND ND ugrkg
018807-1,2 | Soil Field | 12/8/94 | DF2e2 15 79B4J | ND ND | 35BJ | 2BJ ND ND “ND ND ND ug/kg
018814-1,2 | Soil Field | 12/8/94 | DF2-3 5 38BJ | ND ND 668 ND ND ND ND ND [ ND [l ughkg
018815-1,2 | Soil Field | 12/8/94 | DF23 15 || 46BJ | ND ND | 64B ND ND | ND | ND ND “ND ughkg
018808-1,2 | Soil Field | 12/8/94 | DF2-4 5 5BJ | ND | ND | 62B ND ND | ND ND ND ND ughkg
018809-1,2 | Soil Field | 12/8/94 | DF2-4 15 12B ND ND 688 ND ND ND ND ~ND | ND ughg
018812-1,2 | Sol | Field | 12/8/94 | DF25 | 5 8584 Nb ND | 84B ND ND ND ND _ND ND ughkg
018813-1,2 | Soil Field | 12/8/94 | DF2-6 15 45BJ | ND ND 6.1B ND ff ND ND ND ND ND ugg
0188101,2 | Soll | Field | 12/8/94 | DF2-6 5 |28BJ| ND ND 69B ND ND ND ND ND ND ugkg
018811-1,2 | _Soil Field | 12/8/94 | DF2-6 15 d61BJ]| ND ND 678 ND ND | ND ND ND ND ug/kg
021288-1 | Soll TB_ | 12/8/94 | Sile 137 NA 498 21 ND 138 2. NT NT NT NT NI § ugkg
December 1994 North Septic Tank Soil Samples: | ] 4 )
018818-1,2 | Soil Field | 12/12/94 | _§72-1 8 | 233 1 ND ND 29J | ND ND ND ND “ND ND || ugkg
018820-1,2 [ Soil Field | 12/12/94 | 8T2-2 9 | 15 | No [ ND 3J ND NO | ND_ ND ND ND ugrkg
October 1985 Soil Samples From Beneath the North Septic Tank: I I SOV N B
_026085-1 | Soil | Field | 10/18/95 | Below ST2 H ND NI} ND ND ND NT NT NT NT NT ug/kg
026085-2 | Solt | Field | 10/18/95 | Below ST2 11 NT | NT NT NT NT J ND ND ND ND NT ug/kg |
026085-6 | Soil T8 | 10/18/95 | Site 137 NA 73J | ND ND 1.1J ND NT NT NT NT NT ugrkg |
3“9 301462.145.10.000

AL/10-96/WP/SNL140833-2 s
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Table 3-2, continued:

ER Site 137
Summary of Organic and Other Constituents in Confirmatory Soil Samples
Collected Around and Baneath the Two Septic Tanks, and in the Two Drainfields

~eaurs

AL/10-86/WP/SNL:t40833-2 xls

VOCs SVOCs
Top of Method B240 Method 8270 Cyanide
Sample Sample
Sampie Sampte Sample  Sample Location {nterval Meth. Diethyl 2-4 Dichloro-  Qi-n-butyl] Mathod
Number  Matix _ Type Date (Fig. 1-2) {bgs) || Acetons MEK  MIBK Chlotide  Toluens j| phihalate BEHP phenol phthalate || 9010/8012 || Units
[November 1990 South Drainfield Soil Samples: | 1
4357-4362 | Soil | Compos.| 11/6/90 | 4357-4362 | 7 NT NT NT | NT NT ND ND ND ND NT ug/kg
4364-4368 | Sol | Compos.| 11/5/00 | 4364-4368 7 NT | NT | NT NT NT 500 ND ND ND NT ug/kg
) _ 3 R
Decembar 1994 South Drainfield Soil and QA Sarhples:
018765-1,2 | Soil Field | 12/6/84 | DF1-1 7 18B ND | 33J | 55B ND ND ND ND ND ND ughk
018766-1,2 | _Soit Field | 12/5/94 | DFi1 | 17 158 ND ND 638 ND ND | ND | ND ] ND ND ug/kg
01876712 | Soil | Fieid | 12/5/94 | DF12 7 ~ND ND ND 56B ND ND ND ND ND ND ug/kg
018768-1,2 | Soll Field | 12/5/94 | DF1-2 7 ~ND ND ND 6.7B ND ND ND ND ND ND ugrkg
018769-1,.2 | Soll Field | 12/5/94 | DF1-3 7 9.7BJ | ND ND 6B ND || ND ! ND | ND ND ND ugkg
01877012 | Soil | Field | 12/5/84 | DF1-a_ | 17 || ND ND ND 53B ND ND ND | ND 770 ND ughky |
018775-1,2 | Soil Field | 12/5/94 | DF1-4 7 ND ND ND 6.38 ND ND ND ND 354 ND |l ughkg
018776-1,2 | Soif | Dupl. | 12/6/94 | DFD1-4 7 1B ND ND 6528 { ND || ND ND | ND 634 ND ughg
01877712 | _Soit | Field | 12/594 | DFi-4 17 B9 ND ND | 47BJ | 13J ND ND ND ND ND uglkg
[Fo18773-1,2 | _ Soil Field | 12/5/94 | DF1-5 7 ND ND [ 48J | 7.3B ND ND | ND ND ND ND ugkg
018774-1,2 | Soil Fleld | 12/5/94 | DF1-5 17 ND ND ND 5.6B ND | ND_ | ND 33 | 180 ND ughg
018771-1,2 | Soil Field | 12/5/94 | DFi18 7 ND | ND | ND 688 ND ND ND ND ND | ND ugkg
018772-1,2 ] Soil Field | 12/5/04 | DFi-6_ | 17 148 | WO 2J | 678 NOD ND 56J ND ND NO |l ugkg
018782-1,2 | Soil Fleld | 12/6/94 | DF17 7 23B ND ND 538 ND ND ND ND ND ND ug/kg
018783-1,2 | Soil Field | 12/6/94 | DF1-7 17 238 ND ND 548 ND ND ND ND ND ND ughg
018780-1,2 | Soil Fielo | 12/6/54 | DF18 7 158 ND ND | 518 ND I ND ND ND ND | WD ughkg
018781-1,2 | Soil | Field | 12/6/94 | DFi-8 | 17 | 168 ND ND | 48BJ | ND | ND ND ND ND 920 ughkg
078778-1,2 | Soil Field | 12/6/94 | DF1-9 7 53BJ | ND ND 548 ND ND ND ND 2508, ND ughkg
018779-1,2 | _Soil Field | 12/6/94 | DF1-9 17 238 ND ND | 54B ND ND ND ND ND ND ugkg
018784-1,2 | Soil Fleld | 12/6/94 | DF1-10 7 22B ND | ND | 51B | ND ND ND ND _ND ND ughkg
0187851,2 | Soil Field | 12/6/94 | DF1-10 17 15B ND ND | 52B | ND “ND’ ND ND ND ND ug/k
3-10 301462.145.10.000



Table 3-2, continued:

ER Site 137
Summary of Otganic and Other Constituents in Contirmatory Soit Samples
Gollected Around and Beneath the Two Septic Tanks, and in the Two Drainfields

VOCs SVOCs
Top of Method 8240 Method 8270 Cyanide
Sample Sample
Sample  Sample Sample Sample  Localion Interval Meth. Diethyl 2-4 Dichloro- Di-n-butyl || Method
Number  Matrix  Type Date {Fig. 1-2) (tbgs) | Acetone MEK  MIBK  Chioride Toluens jl phthalate BEHP phenol phihalate || 9010/9012 || Units
[December 1994 South Drainfigld Soil and QA Samples, continued: o ) [_“_
01B786-1,2 [ Soll | Field | 12/6/94 | DF1-11 7 22B | ND ND | 528 ND ND | ND | _ND ND ND ug/kg
018787-1,2 | Soil Field | 12/6/94 | DFi-11 17 13B ND ND 58 | ND J ND | Np [T ND ND ND ug/kg |
018788-1,2 | Soll | Field | 12/6/94 | DF1-12 7 | 158 ND ND 55B ND ND ND ND ND "ND___ |l ugfig |
018780-1,2 | Soil | Field | 12/6/94 | OFi712 | 17 88BJ | ND ND | 54B ND ND ND ND ND ND ugkg
T018790-1 | Soil | TB | 12/6/94 | She137 | NA 66 62 ND 168 16J NT NT NT NT NT ughg
018791-1,2 | Soil Field | 12/7/94 | DF1-13 7 88BJ | ND ND |48BJ | ND ND ND | ND ND ND |l ugikg
018793-1,2 | Soil | Dupl. | 12/7/84 | DFDI-13 7 13B | ND ND | 38BJ ] ND ND ND | WND | ND | ND ughkg
018792-1,2 | Soil | Field | 12/7/94 | DFi-13 17 18B ND ND [48BJ | ND ND | ND ~ND ND ND _u_gfm
01879412 | Soil | Dupl | 12/7/84 | DFD}-13 17 || 218 | ND ND 4BJ | ND | ND_ | WD ND ND ND uglkg
018795-1,2 | Soit | Field | 12/7/94 | DFi-i4 | 7 6BJ ND ND | 37BJ | ND | ND | ND ND ND ND i ugikg
018706-1,2| Sofl | Dupl. | 12/7/84 | DFD1-14 7 § B | ND | ND |37BJ, ND ND ND ND __ND ND ughg |
[018797-1.2 | Soil | Field | 12/7/94 | DF1-14 17 938J | ND ND | 42BJ | ND ND ND ND ND ND ug/kg
01878812 | Sal | Field | 1/7/94 | DFi-15 7 4584 [ ND ND [ 41BJ | ND ND ND | ND ND ND ug/kg
018789-1,2 | Soil | Field | 12/7/94 | DF1-15 17 52BJ | ND ND | 898BJ | ND J| ND ND ND ND || ND ugrkg
[018804-1,2 | Soil | Field | 12/8/94 | DF1-16 7 I 3BJ | ND ND | 4BBJ | ND "ND | ND ND ND H nND ug/kg
018805-1,2 | Soil Field | 12/8/94 | DFi-16 17 31BJ | ND | ND 558 ND || ND | 350  ND ND ND ug/kyg |
018802-1,2 | Soil | Field | 12/7/94 | DF1-17 7 13B ND ND | 36BJ | 23J [ ND ND ND 120 J ND ugrkg
018803-1,2 | Soil Field | 12/7/94 | DF1-17 17 3884 | ND | ND | 89BJ | NO ND ND ND ND I ND ughg
018800-1,2 [ Soll Field | 12/7/64 | DF1-18 7 | 8BBJ | ND ND_ | 42BJ | 1.3J ND ND ND | 'ND ND ug/kg
‘018801-1,2 | Soll Field | 12/7/94 | DF1-18 17 768J | ND ND | 41BJ | ND ND | ND | ND ND ND ugfk
November, December 1994 South Septic Tank Soil Samples: -
018763-1,2 [ Soll Field | 11/30/94 | ST1-1 1 198 ND ND ND ND ND | ND | ND_ | ND ND ug/kg
018764-1,2 | Soil Field | 12/5/94 | ST1-2 11 968J | ND ND 718 | 244 ND ND ND ND ND u
Laboratory Reporting Limit For 1894 Soil Samples N 4 10 | 10 10 5 5 330 330 330 330 500-1,000 |{ ug’kg
Laboratory Reporting Limit For 1995 Soil Samples 100r11|100cr11] 10or11| 5or54 | 50t54 ] 730 | 730 | 730 730 NT ug/kg
[{Proposed Subpart S Action Leve! For Soil | 8E+06 | 5E+07 | AE+06 | 9E+04 | 2E+07 || BE+07 | 5E+04 2E+05 BE+06 2E+06  |i uglky |

AL10-96/WP/SNL:t40833-2.xi

3-11

201 462.145,10.000



Tabie 3-2, concluded:

ER Site 137
Summary of Organic and Other Constituents in Confirmatory Soil Samples
Collected Around and Beneath the Two Septic Tanks, and in the Two Drainfields

Notes:

B = Compound detected in associated blank sample

BEHP = Bis(2-Ethylhexyl)phthalate

Dupl. = Duplicate soil sample

fbgs = feet below ground surface

J = Result is detected below the reporting limit or is an estimated concentration.
MEK = Methyl ethyl ketone

Meth. chloride = Methylene chloride

MIBK = 4-Methyl-2-pentanone

NA = Not applicable

ND = Not detected ¢

NT = Not tested (sample either not coilected, or not tested for a particular analyte or group of anaiytes)
QA = Quality assurance

SVOCs = Semivolatile organic compounds

T8 = Trip blank

ug/kg = Micrograms per kilogram

VOCs = Volatile organic compounds

ALA0-86/WP/SNL:140833-2.x18 3-12

301462.145.10,000



Table 3-3

ER Site 137

Summary of RCRA Metals and Hexavalent Chromium in Confirmatory Soil Samples
Collected Around and Beneath the Two Septic Tanks, and in the Two Drainfields

Other
Tap of RCRA Metals, Methods 6010 and 7471 Metals:
Sample Sample e IS

Sample Sample Sample Sample Location Interval Method

Number Matrix . Type Date JEL_g{ 1-2) (tbgs) As Ba Cd Cr, total _ Fb HL Se Ag 7196 Units
1994 North Draintield Soil Samples: _L .

o18s16-2 | Soil Field [12/12/94] DF2-1 5 38 | 119 ND 10.6 61 | ND ND 42 | NDG || mgkg

018818-2 | Soil Dupl. | 12/12/94| DFD2-1 5 | 29 137 ND 9.5 5.5 ND ND 18 | NDG [ mgkg

018817-2 | Soil Field [12/12/94| DF2-1 1% 27 | 100 | ND 10.1 5.6 ND ND 5.4 ND G mg/kg

018806-2 | Soil Field [ 12/8/94 | Dr2-2 5 4.1 82.9 ND 8.9 5.1 ND ND 0.8J ND mglkg |

018807-2 | Soll Field | 12/8/94 | DF2-2 15 3 133 ND 83 | 6 ND ND ND ND mg/kg
 018814-2 | Soil Field | 12/8/04 | DF2-3 | & 3.9 153 ND 7.3 53 | ND ND | 32 ND mg/kg

018815-2 | Soil Field | 12/8/94 | DF2-3 | 15 62 | 946 ND | 87 6.2 ND ND 5.8 ND mg/kg
018808-2 | Seil Field | 12/8/94 | DF2-4 5 3.5 172 ND | 89 | 414 ND ND 34.9 ND | mgkg |

018809-2 | Soil | Field | 12/8/94 | DF2-4 15 3.9 i29 | ND 10.7 6.6 “ND ND 041J || ND mgrkg

018812-2 | Soil | Field | 12/8/84 | DF25 | 5 33 | 589 ND 7.5 5 ND ND 125 || ND mghkg

0188132 | _Soil Field | 12/8/94 | DF2-5 15 29 | 113 ND 8.8 4.8J ND ND 39.5 __ND mg/kg

018810-2 |  Soil Field | 12/8/94 | DF2-6 5 K 33 | 749 | ND 8.2 6.1 ND ND 0.9J ND | mgkg
018811-2 | Soil Field | 12/8/94 | DF2-6 15 33 | 988 ND 87 | 57 ND | ND ND ND mg/kg
N S —— N T [ — RPN S Y S -

1994 North Septic Tank Soil Samples:

0188192 | Soil | Field |12/12/94) ST2-1 9 |l 24 | 13 | ND 10.2 5.6 ND | ND | ND f ND § mghg
0188202 | Soll Field |12/12/94] ST2-2 9 2.6 126 ND 8 374 | ~ ND ND ND ND G mgkg
— - A P P ER—— T | E— — e — -

1905 Soil Sample Beneath the North Septic Tank: |~ {f L R o R B T

026085-2 | Soll | Field | 10/18/85] Below ST2 11 2.4 120 ND 7.7 | 42 ND 0.86J 2.4 ND mg/kg

3-13 301462.145.10.000

AL/10-96/WP/SNL T40833-3.xi5



Table 3-3, continued:

ER Site 137
Summary of RCRA Metals and Hexavalent Chromium in Confirmatory Soil Samples
Collected Around and Beneath the Two Septic Tanks, and in the Two Drainfields

Other
Top of RCRA Metals, Mathods 6010 and 7471 Moeotals:
: Sample  Sample cr
Sample Sample Sample Sample Location interval Method
Number _ Matrix Type Date  (Fig.1-2)  (fbgs) As Ba Cd Cr, total Pb Hg Se Ag 7196 Units
[INovember 1990 Scuth Drainfield Soil Sampies: N . o
4357-4362 | Soll__| Gompos. | 11/5/90 | 4357-4362 7 06_| 130 ND 4.5 36 | ND | ND 0.73 NT mg/kg
4364-4368 | Soil | Compos.| 11/5/90 | 4364-4368 | 7 || 0.61 | 101 | ND 2.7 2.7 0.05 ND 191 NT mg/kg
4364 Soll | Field | 11/6/90 | 4364 7 | NT NT NT NT NT NT_ | NT a8 NT ma/kg
4365 Soll Fletld | 11/5/0 | 4365 7 NT NT NT NT NT NT NT 1,170 NT “mghg
4366 Soil Field | 11/5/90 | 4366 7 NT NT NT NT NT NT NT 8.6 NT mg/kg
4367 Soll Field | 11/5/90 | 4367 7 NT_| NT NT NT NT NT NT 920 NT mg/kg
[ 4368 | Soil Fleld | 11/5/90 | 4368 7 NT NT | NT NT | NT NT NT 8.8 NT mg/kg
Pecember 1994 South Drainfield Soil Samples: o ) )
018765-2 Soil Field 12/5/94 DF1-1 7 3.3 158 ND 11.3 6.1 ND ND 11.2 __ND i mg/kg
018766-2 | Soll Flald | 12/5/94 | DF1-1 | 17 23 | 56.1 ND 85 | 39J ND ND 3.8 ND mg/kg
0187672 | Soil Fleld | 12/5/94 | DF1-2 | 7 | 34 | 126 ND 10.1 B.1 ND ND 40.9 ND mgrkg
0187682 | Soil Figld | 12/5/94 | DF1-2 17 23 | 865 ND 11.4 3J | ND ND 0.83 J ND mg/kg
018769-2 Soil Field 12/5/94 DF1-3 7 3.2 145 ND 10.7 4.9J ND ND 2.8 ND mg/kg
018770-2 | _Soll Field | 12/5/94 | DF1-3 17 29 | 859 ND 9.9 5.6 ND ND 0.75J ND | mgkg
"018775-2 | Soil Fleld | 12/5/94 | DF1-4 7 33 | 197 ND 11 5 ND ND 10.6 ND mg/kg
018776-2 | Sail Dupl. | 12/5/84 | DFD1i-4 7 29 | 241 ND 9.1 | 42 ND ND 4 ND ma/kg
018777-2_| Soil Field | 12/5/94 | DF1-4 17 1.7 | 67.8 ND | B2 ND ND ND 0.434 "ND ma/kg
018773-2 | Soil | Field | 12/5/94 | DF1-5 7 34 | 107 | ND 102 | 54 ND ND 52 ND mg/kg
018774-2 | Sol | Field | 12/5/94 | DF1-5 17 25 | 552 ND 84 | 354 ND ND ND ND mg/kg
018771-2 | Sail Field | 12/5/94 | DF1-6 7 3.4 | 224 ND | 84 | 484 ND ND 15 | ND mg/kg
018772-2 | Soll Field | 12/5/94 | DF1-6 17 || 22 | 124 ND | 128 | 46J | ND 'ND | ND ND || mghkg
0187822 | Soil Field | 12/6/94 | DF1-7 7 34 | 158 ND 7.1 4.6 ND ND ND || T ND | mgikg |
018783-2 | Soll Field | 12/6/a4 | DF1-7 | 17 26 | 76.7 0.73 12 374 ND ND ND ND mg/lkg
3-14 301462.145.10.000

AL/10-96/WF/SNL:T40833-3.xIs



Table 3-3, continued:

ER Site 137

Summary of RCRA Metals and Hexavalent Chromium in Confirmatory Soil Samples
Collected Around and Beneath the Two Septic Tanks, and in the Two Drainfields

Other
Top of RCRA Maetals, Methods 6010 and 7471 Metals:
Sample Sample c™
Sample Sample Sample Sample Location Interval Method
Number  Matrix __ Type  Date  (Flg.1-2) _ (bgs) || As Ba Cd __ Crtotal __Pb Hg Se Ag 7196 Unils
December 1994 South Drainfield Soll §amples, continued: ) o
0187802 | Soil | Field | 12/6/94 | DF1i-8 7 |l 36 | 205 ND 62 | 46J . ND | ND | 051J [ ND mg/kg
018781-2 | Soil | Field | 12/6/94 | DF1-8 17 26 | 789 ND 128 | 474 ND ND 1.1 ND mg/kg |
018778-2 | _Soil Field | 12/6/94 | DF1-9 7 3.4 | 108 ND 7 6.3 ND ND ND ND mg/kg
018779-2 | _Soil Field | 12/6/94 | DF1-9 17 1.8 | 498 ND 55 | 33y ND ND ND ND mg/kg
0187842 | Soil Field [ 12/6/94 | DF1-10 | 7 || 34 | 174 ND 72 | 7 ND ND ND ND mgkg |
0187852 | Soll Fleld | 12/6/84 | DF1-10 17 24 | 107 ND 55 | 47J ND ND ND | ND mg/kg
018786-2 | Soil Field | 12/6/94 | DFi-11 7 32 | 136 ND 65 | 454 ND ND ND ND i mg/kg
018787-2 | Soll Field | 12/6/94 | DFi-11 17 1.9 | 443 NO 5 364 ND ND ND ND I mghkg
018788-2 | Soil Fleld | 12/6/94 | DF1-12 7 25 | 144 ND 6.9 4.9J ND ND ND ND || mgikg
0187892 | Soil | Field | 12/6/94 | DF1-12 | 17 || 2.6 | 528 ND | 48 [ 394 ND ND ND ND mg/kg
018791-2 | Soll Field | 12/7/94 | DF1-13 7 26 | 99.6 0.5 5.6 414J ND ND 6 [ ND mg/kg
0187932 | Soil | Dupl. | 12/7/94 | DFD1-13 7 |3 | 105 | o054 6.4 5.3 ND | ND 4.7 ND mg/kg
018792-2 | Soil Field | 12/7/94 | DF1-13 17 24 | 591 ND 9.2 36J ND ND 5.4 ND mgkg
_018794-2 | Ssoll Dupl. | 12/7/94 | DFD1-13 17 1.8 | 971 ND 25.7 ND ND ND 5 ND mgkg
018795-2 |  Soil Field | 12/7/94 | DFi-14 7 | 19| e07 ND 45 | 41J | ND ND ND ND mghkg
0187962 | Soil Dupl. | 12/7/94 | DFD1-14 7 1.5 | 692 ND | 49 | 384 ND ND ND ND mg/kg
018797-2 | Soil Field | 12/7/94 | DFi-14 17 29 | 744 ND 8.2 47J | ND ND ND ND || makg
018798-2 | _Soil Field | 12/7/94 | DF1-15 7 25 | 742 ND 51 3.9 ND ND ND | ND mg/kg
018799-2 | _ Soil Field | 12/7/04 | DF1-15 17 2 96.6 ND 46.7 | 354 ND ND ND ND mg/kg_|
3-15 301462.145,10.000

AL/10-96/WF/SNL:T40833-3.xls



Table 3-3, continued:

ER Site 137

Summary ot RCRA Metlals and Hexavalent Chromium in Confirmatory Soil Samples
Collected Around and Beneath the Two Septic Tanks, and in the Two Drainfields

Other
Top of RCRA Metals, Mathods 6010 and 7471 Metals:
Sample  Sample cr™
Sample Sample Sample Sample Location Interval Method
Number Matrix Type Date Fig. 1-2 slbgs) As Ba Cd Cr, total Pb Hg Se Ag 7196 Units
@gmber 1994 South Drainfield Soll Sarnples, continued: o
018804-2 | Soil Field | 12/8/94 | DF1-16 7 | 37 ] 166 ND 6 5.3 ND | ND 31.3 ND mg/kg
0188052 | Soll Field | 12/8/94 | DF1-16 | 17 | 24 | 566 ND 7 3.7J ND ND ND ND mg/kg |
018802-2 | Soll Field | 12/7/94 | DF1-17 7 36 | 120 ND 5.7 6.5 ND ND ND ND || mgikg
| 018803-2 | _Soil Fleld | 12/7/94 | DF1-17 17 2 70.4 ND 54 | 464 ND ND ND ND ma/kg
018800-2 |~ Soil Field | 12/7/94 | DF1-18 7 3 157 ND 75 | 39J ND ND ND ND mg/kg
018801-2 | Soll Field | 12/7/94 | DF1-18 | 17 19 | 534 ND 5.1 354 ND ND | ND ND mg/kg
- N — —
December 1994 South Seplic Tank Scil Samples: ]
018763-2 | Soil Field | 11/30/84] ST1-1 1 33 | 936 | ND 105 | 41J ND ND ND ND mg/kg
|| _018764-2 I Soil Fleld 12/5/94 5T1-2 11 2.8 235 ND 7 4dJ ND ND ND ND mg/k
Laboratory Reporting Limit For 1990 Soil Samples 0.1 1 0.25 1 1 ~0.04 0.1 0.5 NT mg/kg
Laboratory Reporting Limit For 1994 Soil Samples 1 1 05 1 5 | 01 05 1 0.05-0.1 I mghkg
Laboratory Repotting Limit For 1995 Soil Samples 2.2 44 1.1 22 0.66 0.1 1.1 22 02 mg/kg
Number of SNL/NM Background Soil Sample Analyses * 15 727 1,740 | 647 536 1,724 2,134 2,302 393 NA
SNI/NM Soil Background Range *| 2.1-7.9 [ 0.5-495 |0.0027-6.2| 0.5-31.4 [0.75-103]0.0001-0.68] 0.037-17.2 | 0.0016-8.7)) 0.02-<2.5 || ‘mg/kg |
SNL/NM Soil Background UTL or 95th Percentile * . 7 214 0.9 15.9 11.8 <0.1 <1.0 <1.0 <2.5 mg/kg
L’roposed Subpart § Action Level For Soil | 0.50 | 6,000 80 80,000 **| 400 *** 20 400 400 400 ** mg/k:
AL/10-OB/WP/SNL:T40833-3.x18 3-16 301462.145 10.000



Table 3-3, concluded:

ER Site 137
Summary of RCRA Metals and Hexavalent Chromium in Confirmatory Soil Samples
Collected Around and Beneath the Two Septic Tanks, and in the Two Drainfields

Notes:

As = Arsenic. Arsenic background concentrations presented above are based on analyses of subsurface soil samples collected in the Coyote Test Field (GTF) area.
Ba = Barium. Barium background concentrations presented above are based on analyses of subsurface soit sampies collected in the Southwest and CTF areas.
Cd = Cadmium. Cadmium background concentrations presented above are based on analyses of subsurface soil samples collected
in the North, Tijeras, Southwest, CTF, and Offsite areas,
Cr = Chromium. Chromium background concentrations presented above are based on analyses of subsurtace soil samples collected in the Southwest area.
Cr* = Hexavalent chromium. Hexavalent chromium background concentrations presented above are based on analyses of surface and
subsurface soil samples collected in the Southwest area.
Pb = Lead. Lead background concentrations presenled above are based on analyses of subsurface samples collected in the Southwast and Ofisite areas.
Hg = Mercury. Mercury background concentrations presented above are based on analyses of subsurface soil samples collected
in the North, Tijetas, Southwest, CTF and Offsite areas.
Se = Selenium. Selenium background concentrations presented above are based on analyses of surface and subsurface soil samples collected
in the North, Tijeras, Southwest, CTF and Ofisite areas.
Ag = Siiver. Silver background concentrations presented above are based on analyses of subsurface scil samples collected in the
North, Tijeras, Southwest, CTF, and Offsile areas.
Gompos. = Composite sample
Dup!, = Duplicate soil sample
fbgs = Fest below ground surface
G = Raised detection limit due to sampie dilution
J = Result is datected below the reporting limit or is an estimated concentration.
mg/kg = Milligrams per kilogram
ND = Not delected
NT = Not tested (sample either not collected, or not tesled for a particular analyte or group of analytes)
UTL = Upper Tolerance Limit
*IT March 1996
** 80,000 mg/kg is for Cr™* only. For Cr*, propased Subpar S action lavel is 400 mg/kg.
*** No proposed Subpart S action level for lead in soil, 400 ppm is EPA proposed action tevel (EPA July 1994}

AL/10-96/WP/SNLTA0833-3.xis . 3-17 201462.145.10.000



lavle 3-4

ER Site 137
Summary ot Isotopic Uranium and Tritium in Confirmatory Soil Samples
Collected Around and Beneath the Two Septic Tanks, and in the Two Drainfislds

Isotopic Urahium Tritium
Method HASL-300 Melhods EPA-600 806.0 (1994 samples),
(pCi/g} LAL-91-SOP-0108 and
‘ LAL-51-S0P-0067 (1895 samples)
Top of U233  U-233 U233 (PG
Sample  Sample Sample Sample Sample Sample L5-234 U-234 U-234 U-235 U235 L)-235 U-238 U-23s  uU-238

Number _ Matrix Type Date {Fig. 1-2) (Ibgs) Rasult Eror* M.DA.  Resut Error* M.D.A.  Result Error * M.D.A, Result Error * M.D.A
1994 North Drainfisld Soil Sampies: }

018806-5 | Soil | Composite | 128/94 | DF2-1/6 5 1 o8l 015 | 0055 | ND | 0022 0036 087 | 015 | 0.045 ___
018807-5 | Soll_ | Composite | 12/8/94 | DF2-1/6 w094 015 | 003 | 0031 | 0022 [0022| 085 0.14 | 0.048

018806-4 | Soll | Composile | 12/8/94 DF2-1/8 5 4. 1 1 | _ND 150 270

018807-4 | Soi | Composie | 12884 | OFZ-16 | 15 T [ ND 150 270
1995 Soll Sample Beneath the North Septic Tank: 1 T 171 B

026085-3 Soif Fiald 10/18/95 | Below ST2 11 0.462 0.052 | 0014 0.029 0.012 | 0.009 0.499 0.054 | 0.009 ND 150 ...
1994 South Drainfield Soll Samples: _
0187655 | Soil | Composite | 12/5/84 | DFi-178 | 7 084 1 014 | 0038 | o024 | 00z | 0022 | 088 0.15 | 0.048

0187666 | Soll | Composite | 12/5/84 | DFi-1/18 7 1 | 018 | 0033 | ND | 0016 | 0,031 | 0.4 0.15 | 0.04

0187654 | Soll Composite | 12/5/G4 | DF1-1/18 7 I ND 150 2

018766-4 Solt Comgsl!e 12/5/94 DF1-1/18 17 ND 150 270
Number of SNL/NM Background Soil Sample Analyses ** . 14 283 90 u
SNL/NM Soll Background Rangs ** | - 0.44-<5,02 0.004-3 | | 015323 U
SNL/NM Salf Background 95th Percentile ** <56.02 0.16 14 _ u
Nationwide Tritium Range In Preclipation and Drinking Water *** NA NA NA 100-400

Notes;

U-233 = Uranium 233

U-234 = Uranium 234. Uranium 233/234 background concentralions presented above are based on analysas of surlace and subsurface soil samples
collected in the Southwest area.

U-235 = Urenium 235. Uranium 235 background concenitrations presented above are based on analyses of surface and subsuriace soil samples

collected in the Southwest area.
U-238 = Uranium 238. Uranium 235 background corcentrations presented above are based on analyses of surface and subsurface soft samples

collected in the Southwest area.

fbgs = Fest below ground surface pCi/g = Picocuries per gram * Error = +- 2 sigma uncertainty
M.D.A. = Minimum detectable activity pCUL = Picocurias per litar **{T March 1996
ND = Not detected U = Undelined for SNL/NM soils *** EPA Qctober 1993
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3.7 Risk Analysis

Barium, total chromium, and silver were detected in some ER Site 137 soit samples at
concentrations greater than the applicable SNL/NM background concentrations for these
metals, and silver was also detected in two of the 1990 south drainfield samples at levels
greater than the proposed Subpart S action level of 400 mg/kg for silver (Table 3-3). Because
the highest level of silver detected is greater than 1/10 of the proposed Subpart S action level,
the site failed the Subpart S screening criteria. Only those contaminants detected at
concentrations above the applicable background tevels (barium, total chromium, and silver) are
included in the risk assessment analysis.

Silver was detected at a concentration of 2.4 mg/kg in the October 1995 soil sample from
beneath the north septic tank, and was not detected in two sampies coliected in 1994 from
either side of the same tank. Silver was detected in 11 of the 13 soil samples from the north
system drainfield at concentrations ranging from 0.41 to 38.5 mg/kg. Eight of the 11 samples
contained silver above the Southwest area background 95th percentile concentration of iess
than 1 mg/kg (IT March 1898), but all detected concentrations were substantially below

400 mg/kg. '

Silver was not detected in the two samples collected in 1994 from either side of the south tank.
Forty soil samples were coliected from shallow and deep intervals in the south drainfisld in
1994, and silver was detected in 18 of the 40 sampies up to a concentration of 40.9 mg/kg.
Also, as described above, the composite sample collected in 1990 from the southern part of the
south drainfield, and three of the five discrete sampies frem the southern part of the drainfield
contained silver between 1 and 400 mg/kg. The other two discreet samples (numbers 43585
and 4367 on Figure 1-2) contained 1,170 and 920 mg/kg of silver, respectively, which are
above the proposed Subpart S action level of 400 mg/kg.

Barium was detected in all 60 of the 1990, 1994, and 1995 north and south system soil sampies
analyzed for barium (Table 3-3). No barium concentrations above the Southwest area
background UTL of 214 mgfkg were detected in any of the 16 north system soil samples.
Barium above the background UTL was detected in only 3 of the 44 south system soil sampies.
The three samples included the sample from the north side of the septic tank (location ST1-2 on
Figure 1-2), the duplicate sample from the shallow interval in borehole DF1-4, and the shallow
interval sample from borehole DF1-6 {Figure 1-2), which contained 235, 241, and 224 mg/kg of
barium, respectively.

Chromium was detected in all 60 of the 1990, 1994, and 1995 north and south system soil
samples analyzed for chromium {Table 3-3). In addition, all of the 58 north and south septic
tank and drainfield soil samples collected in 1994 and 1995 were anatyzed for hexavalent
chromium and none was detected, so it is apparent that all chromium detected in these
samples is in the trivalent form. No chromium concentrations above the Southwest area
background UTL of 15.8 mg/kg were detected in any of the 16 north system soil samples.
Chromium above the background UTL was detected in oniy 2 of the 44 south system soil
samples. These included the deep interval sample from borenole DF1-15 and the duplicate
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sample from the deep interval in borehole DF1-13 (Figure 1-2), which contained 46.7 and
25.7 ma/kg of chromium, respectively. However, the equivalent deep interval fieid sample from
the DF1-13 contained only 2.2 mg/kg of chromium.

Risk Characterization

The highest barium, trivalent chromium, and silver concentrations (241, 46.7, and 1,170 mg/kg,
respectively) found at this site were used in the risk calculations in arder to produce a
conservative estimate of risk te counter uncertainties in the scil analytical data. Although the
site nas a designated industrial land-use scenario, the risk values for a residential land-use
scenario are presented to show the potential for risk to human health under the mora restrictive
land-use scenaric. EPA generally recommends that the inhalation pathway not be included in a
residential land-use scenario because a typical residential site normally would be considered to
be covered with vegetation (EPA 1981), but this pathway is considered because of the potential
for soil at KAFB to be a dust source due to erosion, or possibly construction or excavation
activities. However, there are no inhalation pathway toxicity values for barium, chromiurm, and
silver, so no risk analysis was done for this pathway. Therefore, for purposes of this risk
assessment, it is assumed that oral ingestion of the three metals in soil will be the most likely
exposure route for COCs at this site. Long-term ingestion of COCs is, in fact, considered highly
unlikely because the COCs at ER Site 137 were discharged directly from drainlines into
subsurface rather than surface soils. Contact with COCs is therefore unlikely, but is
nonetheless possible for brief periods if contaminated soils are exposed or brought to the
surface by excavation activities,

The general equation for calculating potential ingestion of chemicals in seil is shown below, and
is taken from the Risk Assessment Guidance for Superfund: Volume 1 (EPA 1989 and 1891):

Intake {mg/kg-day) = CS x IR x EF x FI x ED x {(10* kg/mg)
BW x AT

where

Intake = total intake of the particular COC, expressed as mg/kg of body weight per day;

CSs = chemical concentration in scil {mg/kg);

IR = ingestion rate: 200 mg/day (residential scenario);

EF = gxposure frequency: 350 days/year);

F = fraction ingesteds defauitto 1;

ED = exposure duration: 30 years;

BW = body weight: 16 kg for 8 years, then 70 kg for 24 years, or a weighted average
of 58.2 kg (residential scenario}, and

AT =

averaging time: ED x 350 days/year, or 10,500 days (for non-carcinogenic
effects).

Using the above formuia and as shown in Table 3-5, intake of barium, trivalent chromium, and
silver is calculated to be 0.0008, 0.0002, and 0.004 mg/kg-day, respectively.

The final step of the risk evaluation process is to calculate the potential toxicity effects for the
three COCs at this site. None of the COCs is classified as a carcinogen, so cancer risk will not
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be evaluated. The toxic effect is evaluated by calculating a Hazard index (HI) for each of the
three metals, and then summing the individual Hls into a total HI. Hl is defined in EPA 1989 as

HI = intake/R{D

where

intake = the total intake of the particular COC, as calcuiated above, and
RiD = the Reference Dose for each of the COCs {(EPA March 1988).

The values used to calculate the individual Hls for barium, trivalent chromium, and silver are
shown in Table 3-5. As shown on the table, the total of the individual His (residential scenario)
for the highest concentrations of barium, trivalent chromium, and silver detected at this site is
caiculated to be 0.8, which is tess than the maximum HI of 1.0 recommended by EPA {EPA
1989). We therefore conclude that the maximum concentration of the three CCCs detected at
this site will not pose a significant risk to human health or the environmant,

Table 3-5
ER Site 137: Values Used for the Toxicological Risk Calculation
Highest COC
concentration RiD Slope
detected atthe  Intake RfD, confi- Factor Data
COC Name site (mg/kg)  (mavkg-day) (mg/kg-day) dence Hi  (carcinogens) Source
Barium 241 0.0008 7E-02 imediuml 0.0 None EPA March
1996
Trivalent chromium 487 0.0062 1E+00 low 0.0 None EPA March
1996
Siiver 1,170 0.004 5E-03 low 0.8 None EPA March
1996
| Total Hl for all 0.8
! COCs

Notes

Hi = Hazard Index

mg/kg = Milligrams per kilogram

RfD= Reference dose for oral ingestion jntake

i is
The risk analysis shows that the calculated risk assessment values are lower than the
applicable numerical standard (H! of 1) established by the EPA. The uncertainty in this
conclusion is also considered to be smail. Because of the location and history of the site, there
is low uncertainty in the designated land-use scenario and the potentially affected populations
that were considered in making the risk assessment analysis. A Reasonabte Maximum
Exposure (RME) approach was used to calculate the risk assessment values, which means that
the factors used in the intake and HI calculations were conservative, and that the calculated
intakes are likely overestimates. Maximum measured values of the concentrations of the COCs
were used to provide conservative results. Because the COCs in the septic system effluent
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were discharged to subsurface rather than surface soils, assumptions made about the exposure
pathways are uncertain and are likely overestimates for purposes of the analysis.

Table 3-5 also shows the uncertainties in the toxicolcgical reference dose values. Because of
the conservative nature of the RME approach, the uncertainties in the toxicological values are

not expected to be of high enough concem to change the conclusion from the risk assessment
analysis. The overall uncertainty in all of the steps in the risk assessment process is therefore
considered to be not significant with respect to the conclusion reached.

Risk Summary

Site history and process knowledge suggest that relatively minor amounts of COCs {primarily
silver) were released to the environment via the Building 6540/6542 septic system. Because
of the location of the site on KAFB, the designated land-use scenaric, and the nature of the
contamination, the potential exposure pathways identified for this site include sofl ingestion and
dust inhalation of chemical constituents. However, there are no inhalation pathway toxicity
values for barium, chromium, and silver, so no risk analysis was performed to evaluate this
pathway. As discussed above, ingestion or inhalation of COCs other than for a brief period of
time (from construction or excavation activities) is considered very uniikely. Nonetheless, using
primarily conservative assumptions and employing a RME approach to the risk assessment, the
calculations show that for the residential land-use scenario, the total Hl is 0.8, and the three
COCs are not classified as carcinocgens. It is therefore concluded that this site does not have

significant potential to affect human health under either a residential (or industrial) land-use
scenario.

Ecological risk has not been addressed in this NFA proposal because the ecclogical risk analysis
for ER Site 137 has not been estimated at this time. Site-wide ecological risk analyses are
being conducted and the relevant anaiysis for this siie will be presented when available,
However, analytical results of samples that have been collected suggest that concentrations of
COCs identified at this site will not resuit in a significant level of ecological risk.

3.8 Rationale for Pursuing a Confirmatory Sampling NFA Decision

As discussed in Section 3.4, the passive soil-gas survey did not indicate any anomalies or areas
of VOC or SVOC contamination in the two drainfield areas of this site.

As shown in Table 3-2, only low concentrations of four VOC compounds (acetone, methy! isobutyl
ketone, methylene chioride, and toluene), which are common laboratory contaminants, were
detected in soil sampies coliected from this site. These four VOCs were aiso detected in
associated soil trip blanks shipped with the samples, and are believed to be artifacts of laboratory
contamination. A low concentration of one SVOC (diethyl phthalate) was detected in one of the
two 1990 composite samples from the south drainfield, and near or below-reparting limit
cencentrations of three other SVOCs (bis[2-ethylhexyl]phthaiate, 2-4 dichlorophenol, and di-n-
butyl phthalate) were detected in a few of the 1994 soil samples from the south drainfield shallow
and deep sampling intervals. Also, all detected concentrations of VOCs and SVOCs were much
less than the proposed Subpart S action levels for the respective compounds. Cyanide was
detected at a near-reporiing-limit concentration of 920 micrograms per kilogram {ug/kg) in one
deep interval soil sample from the south drainfieid. This concentration is much lower than the
proposed Subpart S soil action level of 2,000,000 ug/kg for cyanide {EPA July 1990).
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As shown on Tabie 3-3, soil sample analytical results indicate that, except for silver from two of
the 1990 sampling locations, the nine metals that were targeied in the Site 137 investigation
were either (1) not detected, or {2} were detected in concentrations below the background UTL
or 95th percentile concentrations presented in the SNL/NM study of naturally-occurring
constituents (IT March 1996), or (3) were less than the proposed Subpart S action levels for
these metals. Also, as discussed in Section 3.7 above, the risk assessment calcuiations using
the highes! concentrations of the three metals {barium, trivalent chromium, and silver) that were
identified at above-background concentrations at this site demonstrates that these metals will
not pose a significant risk to human heaith or the environment.

Isotopic uranium activity levels detected in the shallow and desp interval composite soil
samples from the north and south drainfields, and in the grab sample from beneath the north
septic tank, were found to be below the corresponding 95th percentile background activity
leveis presented in the IT March 1996 report for those radionuclides (Table 3-4). Triium was
not detected in soil moisture from any of these three sampies. Also, the gamma spectroscopy
semiqualitative screening of the composite soil samples from north and south drainfield shallow
and deep sampling intervals, and from directly bensath the north septic tank, did not indicate
the presence of contamination from other radionuclides in soiis at this location {Appendices A.4
through A.8).

As discussed in Section 3.3 above, the north system septic tank was uncovered and removed
from the site on October 18, 1995. Approximately 2 inches of dark humus-like material was found
at the bottom .of the tank, and was assumed 1o represent decomposed septage. This material
was transferred from the degraded tank into drums befare the tank was removed from the ground
and disposed of {SNL/NM October 1895a). The south system saptic tank contents were removed
and the tank was thoroughly cleaned in January 1895 (SNiL/NM January 1996a). The septage
removal and cleaning operation is shown in the bottem photograph of Figure 3-1. The empty and
clean tank was then inspected by a representative of the New Mexico Environment Depantment
(NMED) to verify that the tank contents had been removed and the tank had been closed in
accordance with applicable State of New Mexico regulations {SNL/NM January 19960).
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4.0 CONCLUSION

Sample analytical results generated from this confirmatory sampling investigation have shown that
detectable or significant concentrations of COCs are not present in soils at ER Site 137, and that
additional investigations are unwarranted and unnecessary. Based on archival information and
chemical and radiological analytical results of soil samples collected next to and beneath the two
septic tanks, and beneath the two drainfields at this site, SNL/NM has demonstrated that
hazardous wasie or COCs that were released from this SWMU into the environment pose an
acceptable level of risk under current and projected future land use (Criterion 5 of Section 1.2),
and the site does not pose a threat to human health or the environment. ER Site 137 is therefore
recommended for an NFA determination.
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Appendix A

OU 1295, Site 137
Results of Previous Sampling and Surveys



Appendix A.1

ER Site 137
Surmmary of Constituents Detected in 1932 Septic Tank Samples

Note: The text and tables included in Appendix A.1 have been taken directly from the Sandia
National Laboratories/New Mexico Septic Tank Monitoring Report, 1952 Report® {SNL/NM March
1993), and have not been altered from their original form. Unresolved discrepancies and errors
contained in the text and tables addressing the Building 6540/6542 septic tank sampies include:

1) The text indicates that ** Radium was measured at 1.29 pCi/mL and **Lead was measured at
0.155 pCilL in the north tank sludge, whereas the table summarizing the analytical results for
the north tank siudge sample indicates activity levels of 0.129 and 0.466 pCi/L for * Radium
and “*L ead, respectively.

2) “Acentium” is listed on the north tank table. This is a typographical error, and is most likely
actinium
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Appendix A.1

ER Site 137
Summary of Constiuents Detected in 1992 Septic Tank Samples

Buildings 6540 and 6542, North and South Tanks
Area 3
Sample 1D No. SNLAD08582 and SNLA008583
Tank ID No. AD 8900R

On July 29, 1992, sludge samples were collected from the northern and southern septic tanks
serving Buildings 6340 and 6542. During review of the sludge radiochemistry data, the
following items were noted:

North Tank

» 2Ra was measured at 1.29 pCi/mL and 2149py was measured at 0.405 pCi/mL.
which are above the respective investigation levels (IL) calculated during this
monitoring effort. These are progeny of namrally occurring 238, and the
findings suggest elevated levels of 225U exist at this location. The *1*Pb level
was less than 0.1 percent of the U.S. Department of Energy (DOE) derived

concenation guideline (DCG) consiraints.

. 312Pb was measured at 0.155 pCi/mL., 21281 was measured at 0.357 pCymL, and
20871 was measured at 0.139 pCi/mL, which are above the respective ILs. 2**Bi
and 2!12Pb Jevels were within DOE DCG constraints.

South Tank

During review of the radiclogical 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 investiganon.

a



Summary of Constituents Detected in 1992 Septic Tank Samples

Appendix A.1, continued:

ER Site 137

Results of Septic Tank Analyses
{Siudge Sampie)
Building No JArea: 6540/42 N TANK A3 (Ar o777 SVSTran ALK
Tank iD No.; ADB90OOSR
Date Sampled: 7/28/92
Sample ID No.: SNLADDSSS2
Measured + 2 Sigma

Analytical Parameter Cancentration Uncertainty Units
Gross Ajpha 1E+1 2E+1 - pCirg
Gross Beta 1E+1 5E+1 pCirc
Gross Aipha 1E+1 2E+1 pCirg
Gross Beta -2E+1 4E4+1 pCifg
Gross Alpha CE+1 2841 pCig
Gross Beta -3E+1 4E+1 pCig
Gross Alpha 2E+1 2E+1 pCiflg
Gross Beta -1E+1 4E+1 pCig
Triium Dry sampie. No H3 analysis perfarmed.
Acentium 0.48¢ 0.0354 pCvmL
Bismuth-212 0.357 0.0485 pCifmL
Sismuth-214 0.369 0.0188 pCi/mL
Cesium-137 0.0478 C.00685 pCirmL
Potassium-40 0.108 0.312 pCifmL
Lead-212 0.466 0.0238 pCiimL
Lead-214 0.405 0.0227 pCirmL
Radium-226 0.12% 0.18% pCirmL
Thorium-234 1.52 0.156 oCifml
Thallium-208 0,139 0.00884 pCifmlL

ND = Not Detected
NA = Not Applicable




Appendix A.1, concluded:

ER Site 137
Summary of Constifuents Detected in 1992 Septic Tank Samples

Results of Septic Tank Anatyses

{Sludge Sampie)
Building No./Area: 6540/42 S TANK A3 ((Sosw 77/ _S7S7 s ~7odnlrl)
Tank 1D No.: AD3906p9R
Date Sampled: 7/29/82
Sampie I No.: SNLADO858S
Maasured + 2 Sigma

Analytical Parameter Coneantration Uncertainty Units
Gross Alpha 2E+0 2E+1 - pCi/g
Gross Beta -2E40 SE+1 pCig
Gross Alpha 2E+0 20.630000 pCirg
Gross Beta 3E+1 50.000000 pGirg
Gross Alpha 8E+0 2E+1 pCifg
Gross Beta 3E+1 4E+1 pCirg
Gross Alpha -1E+0 2541 pCifg
Gress Beta 3E+1 4E+1 pCig
Tritium -1E+02 3E+02 pCilL
Bismuih-214 <(.031¢8 NA pCifml
Cesium-137 0.00518 0.0031¢ plirmb
Patassium-40 0.810 0.00808 pCimL
Lead-212 0.027% 0.00028 pCmL
Lead-214 0.£372 0.00718 pClimL
Radium-228 0.479 0.0732 pCirmL
Thorium-234 0.437 0.2588 pCirmL
Thallium-208 0.0138 J_‘ D.00382 pCifmL

ND = Not Deteciad
NA = Not Applicable
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Appendix A.2

ER Site 137
Summary of Constituents in 1994 and 1995 Septic Tank Septage Sampies

Sampie Sample Sample Sample Det. Limit

Number Mattix Type Date Method Compound Name Resut  orMDA Emor*  Units

INORTH SYSTEM SAMPLES: ‘ ] 1 ; [

Uune 1984 North Septic Tank Samples: | ;

015474-1 | Sludgessoil | Field | 6/1/84 | 8240 {vOCs) Methylens chioride 0.21B,J 05 NA | mgikg
\

G15474-5 | Sludge/sail © Field | &/1/%4 | 8270 (SVOCs) Fluorene 15) 6.8 NA | mghg
| | 8270 {SVOCs) Phenanthrene 25 66 NA | mgikg
| | 8270(svOCs) Anthracene 5.6 6.6 NA | mgkg
| 8270 (SVOCs) Fiuoranthene 52 6.5 NA | mghg
l | B270 (SVOCs) Pyreng 39 66 | NA | momg
| | 8270(SvOCs) | Benzo(a)anthracene - 23 66 | NA | mgkg
! | | B270(SVOCs) , Bis(2-Ethyihexyl) phthalate | 3.2J 66 | NA ' mghg
‘ 8270 {SVOCs) | Chrysene 25 66 | NA | mghkg

8270 (SVOCs) Benzo(b)fluoranthene 25 €6 | NA | mgkg

B270(SVCCs) ' Benzo{K)fuoranthene 14 6.6 NA mg/kg
| 8270 (8VOCs) ! Benzo{a)pyrene 16 8.6 NA mgrkg
| 8270 (SVOCs) T Indeno(1,2,3-cd)pyrene 10 8.6 i NA mg/kg
| L ' |

015474-3 | Sludge/seil | Field @ 6/1/54 6010 | Arsenic _L 284 | 50 NA mg/kg

8610 | Barium | 108 | s NA | mghg
é 6010 Cadmium D 25 NA | mgikg
6010 Chromijum | 278 5 NA mg/kg
8010 Lead ' 488 25 NA | mgkg
i 7471 Mercury | 024 01 NA mg/kg
B 6010 Selenium : 909l 100 NA mg/kg
| | €010 Silver 3771 | 5 NA | mgtkg
1 +
015474-4 | Sludgessoil | Field | 6/1/94 TCLP/5010 Arsenic ND 02 NA | mgl
TCLP/G01D Barium 0.19B 0.02 NA mglL
TCLP/B01D Gadmium 0.011 0.01 NA mglL
| TCLP#£010 Chromium ND 0.02 NA ' mglL
’ TCLPEO10 | Lead . ND 01 NA | moh
_TCLP/7470 | Mercury | WD 0.0002 NA | mgn
: TCLP/ED10 | Seienium ND 04 NA mg/L
| TCLP/6010 Silver ND 0.02 NA mglL
| T

015474-2 ; Sludge/soil | Field  6M/94 | 7186 Hexavalent cnromium ND 1 005 0 MA ! mgkg
i ] \ ! t

015474-3 | Sludgefsol | Field ; 6/4/84 |  9010/g012 Cyanide ND 005 NA . mo/kg

1 ] |

ctober 1995 North Septic Tank Samples: e , |

026084-1 | Sludgefsoll ' Fieid |10/18/85] LAL-93-SOP-0108 Uranium 238 0.90 0.015 o011 | pCirg
i LAL-91-SOP-0108 Uranium 235 ' D082 0.014 0.028 | pCig
- LAL-91-SOP-0108 Uranium 233/234 1.50 0.020 015 | pCig
‘s ! / ‘

026084-1 | Siudge/soil | Field | 10/18/85] LAL-91-SOP-0067 | Tritiurm ND 200 ;’ 220 | pGiL




Appendix A 2

ER Site 137
Summary of Constituents Detected in 1994 and 1995 Septic Tank Septage Samples
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Appendix A.2, continued:

ER Site 137
Surmmary of Constituents in 1994 and 1995 Septic Tank Septage Samples

Sample Sample  Sample Sample Det. Lirnit
MNumber Matrix Type Date Method Compound Name Result orM.D.A.  Eror” Units
J[October 1985 North Septic Tank Samples, continued:
026084-3 | Siudgessoil ; Field |10/18/95 ] Uranium Series:
Gamma Spec. | Radium-226 0.64 D.52 041 | pCilg
Gamma Spec. | ead-214 0.24 0.05 0.05 pCi/g
Gamma Spec. Bismuth-214 0.23 0.05 0.05 pCi'g
Thorium Series;
| Gamma Spec. Thorum-232 0.18 0.14 0.09 pCifg
! Gamma Spec. Radium-228 0.21 0.14 0.1 pCifg
Gamma Spec. Lead-212 0.26 0.04 0.08 nCifg
Gamma Spec. Bismuth-212 0.24 0.26 0.17 aCig
Other Radionuclides:
Gamma Spec. Cesium-137 0.03 0.02 0.02 pCi/g
| Gamma Spec. Paotassium-40 5.86 0.32 0.5 pCifg
i R
ISOUTH SYSTEM SAMPLES:
LJune 1994 South Septic Tank Samples:
0158431 Liquid Field | 6/1/94 B240 (VOCs) 1,1-Dichloroethane 54 25 NA ug/l
8240 (VOCs) Methylene chioride 10B,J 25 NA ug/L
015943-7 Siudge Field | 6/1/04 8240 {(VOCs) 1,1-Dichloroethane 8.3 0.5 NA mg/kg
8240 {(VOCs) Trichioroethens 4.9 05 NA mg/kg
8240 (VOCs) Toluene 0.84 05 NA mg/kg
8240 (VOCs) Xylenes (total) 1.5 05 NA mg/kg
015943-8 |  Sludge Field | 6/1/94 | 8270 (SVOCs) Phenol 284 13 NA mg/kg
8270 (SVOCs) 4-Mathylphenot 59J 13 NA ma/kg
8270 (SVOCs) | Bis(2-Ethylhexyl) phthalate 5J 13 NA mg/kg
015943-2 Liquid Field 6/M1/94 6010 Banum 0.034 0.01 NA | mgl
] 6010 Cadmium ND 0.005 NA | mgl
8010 Chromium ND 0.01 NA | mglL
i &010 Silver 0.0064 J 0.01 NA | mg/L
| _ 6010 Arsenic ND 0.01 NA | mgi
' 6010 Lead ND 0.003 NA |, mglL
i 8010 Selenium ND 0.021 NA | mglL
015943-3 Liquid Field : 6/1/94 7470 Mercury 0.00013 J| 0.0002 NA mg/L
0150436 Liguid Field | 6/1/94 7186 Hexavalent Chromium ND 0.01 NA mg/L
015843-5 Liguid Dupl. | 6/1/84 7196 Hexavalent Chromium ND 0.01 NA mg/L
015943-10 Siudge Field | 6/1/94 8010 Arsenic ND 10 NA mg/kg
| 8010 Barium 70.8 1 NA ma'kg
8010 Cadmium 2.7 0.5 NA mg/kg
8010 Chromium 7.8 1 NA ma/kg
8010 Lead 406 5 NA | mgikg
6010 Selenium ND 20 NA ma/kg
8010 Silver 372 1 NA | makg
7471 Mercury 0.21% 0.1 NA mg/kg
0159439 Sludge Field | 6/1/94 7196 Hexavalent Chromium ND 0.5 NA mg/kyg

A7




Appendix A.2, concluded:

ER Site 137
Summary of Constituents in 1894 and 19985 Septic Tank Septage Samples

Sample Sample  Sample Sample Det. Limit
Number Matrix Type Date Method- Compound Name Result orMDA.  Eror* Units
[June 1994 South Septic Tank Samples, continued: l
015943-11 Sludge Field 6/1/94 | TCLP/EO10 Arsenic ‘ ND 0.2 NA mg/L
TCLP/E010 Barium D96 B 0.02 NA mg/L
TCLP/B010 Gadmium ND 0.01 NA - mg/l
TCLP/6010 Chromium ND . 002 NA mgi
TCLP/6010 Lead ND 0.1 NA mg/l.
TCLP/6010 Selenium ND 0.4 NA ma/L
TCLP/BO10 Silver 0ozd G.02 NA mg/L
TCLP/7471 Mercury ND 0.0002 NA mg/l.
0150434 Liquid Field €/1/94 8012 Cyanide ND 0.01 NA mag/L
015843-10 Sludge Field 6/1/94 9010/9012 Cyanide ND 0.5 NA mg/kg
|
015943-13 Liquid Field | 6/1/94 HASL-300 Uranium 238 .21 0.057 0.08 pCifl.
HASL-300 Uranium 235 | 0.024 0.022 0.028 | pCil
! i HASL-300 Uranium 233/234 053 0.022 0.16 pCifl,
[ i
015843-12 Sludge Field 6/1/94 HASL-300 Uranium 238 - Q.89 £.019 0.13 pCifg
[ HASL-300 Uranium 235 i 0032 0.019 0.02 pCilg
HASL-300 Uranium 2337234 ‘ 1.9 0.007 Q.22 pCilg
015843-14 Liquid Field | 6/1/94 EPA-500 906.0 Tritium 440 230 18C pCiL
015943-15 Liquid Field 6/1/94 Gamma Spec. Multiple Radionuclites ND 0.008-5.72 NR pCilg
015043-16 Sludge Field | 6/1/94 Thorium Series:
Gamma Spec. Thorium-228 0.05 NR 0.042 | pCifg
Other Radionuclides:
Gamma Spec. Cesiurn 137 0.04 NR 0.022 pCilg
Gamma Spec. Potassium 40 1.33 NR 0.27 pCi/g
Gamma Spec. Strontium-85 001 | NR 0.008 pCilg
Notes :

B = Compound detected in asociated blank sample
Det. = Detecticn
J = Result is detected below the reporting limit
or is an estimated concentration.
M.D.A. = Minimum detectable activity
mg/kg = Milligrams per kilogram
mg/L = Milligrams per liter
ug/L = micrograms per liter
NA = Not Applicable

p:istiftablis137tnk2.ds

ND = Not Detected
NR = Not reportad by laboratory

pCirg = Picocuries per gram
pCi/L = Pisocuries per liter

pCirml = Picocuries per milliliter

SVOCs = Semivolatile organic compounds

TCLP = Toxicity Characteristic Leaching Procedura
VOCs = Volatile organic compounds

* Error = plus or minus 2 sigma uncertainty




Appendix A.3

ER Site 137
Summary of 1994 PETREX™ Passive Soil-Gas Survey Results
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Appendix A3

ER Site 137
Summary of 1994 PETREX™ Passive Soil-Gas Survey Results

PETREX Relative Soil Gas Response Values
(in ion counts)

STD SITE 137
Sample PCE TCE BTEX Aliphatics
224 ND ND 10151 60921
226 ND ND 3193 10456
227 ND ND 140901 29858
228 1162 ND 37124 48426
229 ND ND ND ND
230 ND ND 2499 2484
231 7329 ND 1413324 568239
232 ND ND ND 10971
233 ND ND 1197 10357
234 ND ND 3156 7098
235 ND ND 6221 456
236 ND ND ND ND
237 ND ND 4620 1751
238 2648 ND 1944 72368
239 1295 ND 12988 30531
240 1134 3524 18266 23522
241 ND 1967 5456 2508
242 ND ND 3949 25813
243 ND 1253 12322 3186
244 1308 ND 7505 5250
245 1233 1360 21181 8582
246 ND ND ND 15537
247 2410 ND 29768 19176
248 ND ND 19540 23251
249 2030 1322 45421 97158
250 ND ND ND ND
251 ND ND 29025 12489
252 ND ND 40978 28417
253 ND ND 2332 1961
254 ND ND 1186 3809
255 ND ND 461793 91690
256 8397 ND 63286 72999
257 ND ND 65497 29015
258 5811 2452 65422 107875
259 ND ND 5092 31024
D-1224 ND ND 27346 44317
D-1236 ND ND ND 4072
D-1246 ND ND 3554 8792

A-10



Appendix A.3, continued:

ER Site 137
Summary of 1994 PETREX™ Passive Soil-Gas Survey Results

PETREX Relative Soil Gas Response Values
{in ion counts)
STD SITE 137

D-1250 ND ND 3897 3262
* 900 ND ND 4553 6219
* 901 ND ND 4732 ND

PCE - Tetrachloroethene
Indicator Mass Peak(s) 164

TCE - Trichloroethene
Indicator Mass Peak(s) 130

BTEX - Benzene, Toluene, Ethylbenzene/Xylene(s)
Indicator Mass Peak(s) 78, 92, 106

Aliphatics - C4-C11 Cycloalkanes/Alkenes
Indicator Mass Peak(s) 56, 70, 84, 98, 112,
126, 140, 154
D - Duplicate Sample

Sample numbers in thousands duplicate ¢f sample numbers in hundreds

* QA/QC Blank Sample - No Compounds Detected
above the PETREX Normal reporting Limits
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Appendix A.4

ER Site 137
Gamma Spectroscopy Screening Results for the North Drainfield
Shallow Interval Composite Soil Sample

AL/10-96/WP/SNL:R4083.doc
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301462.145.10.000



e

T

Appendix A.4

ER Site 137
Gamma Spectroscopy Screening Results for the North Drainfield
Shallow Interval Composite Soil Sample

FXEZ RS X222 R S22 2R 2SRl Xas s X 2X2 Rttt st bttt s Rl R X2

* Sandia National Laboratories *
* Radiation Protection Sample Diagpnostics Program [881 Laboratoryl *
* 1-08-95 4:36:55 PM *

*******************i*********ii****t******************t************i*****

* i
*+ Analyzed by: 12&4, /401%5 Reviewed by:'//:;;i;}' Q/}g *
ddk kbt kbt ek % * ***i* [T 424354333233 2L A AR EE LR kxkkkhkt

Customer : B.GALLOWAY/E.RANKIN (7582/SMO)
Customer Sample ID : 018806-03
Lab Sample ID : 50002003

Sample Description
Sample Type

Sample Geometry
Sample Quantity

MARINELLI SQLID SAMPLE
Solid
1SMAR

772.000 Gram

m— -
Lj '-?‘ﬂ"'k ‘;!i?'m

A s 44 £B FY AN a3 e s

EA NS B A
Sample Date/Time 12-08-94 11:15:00 AM
Acguire Start Date 1-07-85 6:35:02 AM JAN TR 1995
Detector Name LaBpQl ‘ e
Elapsed Live Time 3600 ‘seconds _
Elapsed Real Time 3602 seconds C ﬁJ"ﬁﬁg‘ﬁ

Comments:

dkkdkkkrkkdkbkrdthrddkdtdhkdhkddhkrbdbdrd bbbkt ddrbkitrdrdtrbddrrrtrrrrrtrrrhds

Nuclide

Actiwvity 28 Error MDA
(pCi/Gram)

U-238 8.63E-01 4.68E-01 9.92E-01
TH-234 8.55E-01 3.03E-01 3.80E-Q1
U-234 Not- Detected ™ @ -«------ 4.01E+01-
RA-226 1.07 3.39E-01 3.56E-01
PB-214 5.43E-01 1.47E-01 3.43E-02
BI-214 5.84E-01 1.00E-01 4 07E-~Q02
PB-210 Not Detected ™~ --=«----- 3.70E+02
TH-232 5.98E-01 1.87E-01 1.01E-01
RA-228 €.93E-01 1.61E-01 1.23E-01
AC-228 7.378-01 1.40E-01 7.34E-02
TH-228 5.3%E-Q1 2.38E-01 3.58E-01
RA-224 3.90E-01 1.99E-01 3.19E-01
PB-212 5.43E-01 1.68E-D01 2.84E-02
BI-212 7.08E-01 2.20B-01 2.92E-01
TL-208 5.68E-01 1.08B-01 5.62E-02
U-235 Not Detected ™ -------- 2.09E-01
TH-2Z231 Not Detected =™ -------- 5.15E-(01
PA-231 Not Detected ™= ---c-v-- 9.30E-01
AC-227 Not Detected  -------- 1.46

TH-227 Not Detected @ -=------- 2.8%9E-01
RA-223 Not Detected @ -----c--- S.50E-01
RN-219 Not Detected ™ ~-----=-- 2.13BE-0Q1
PB-211 Not Detected ™ -------- -5.35E-01
TL-207 Not Detected = -------- 1.39E+01
AM-241 Not Detected =™ -+------ 2.15E-01
PU-239 Not Detected @ -------- 2.47E+02
Np-237 Not Detected  -------- 1.868-01
PA-233 Not Detected @ -------- 4. 72E-02
TH-229 Not Detected @ -=------- 2.54E-01
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Appendix A.4, concluded:

ER Site 137

Gamma Spectroscopy Screening Results for the North Drainfield

Shallow Interval Composite Soil Sample

[Summary Report]

Nuclide

AG-11Cm
AR-41
BA-133
BA-144Q
CD-108
CD-115
CE-139
CE-141
CE-144
C0-56
CO-57
Co-58
Co-60
CR-51
Cs-134
C8-137
CU-&4
BEU-152
EU-154
EU-155
FE-E59
GD-153
HG-203
I-131
IN-115m
IR-192
K-40
LA-140
MN-54
MN-56
MC-99
NA-22
Nh-24
NB-35
ND-147
NI-&57
BE-7
RU-103
RU-106
SB-122
SB-124
SB-123
8C-46
SR-85
TA-182
TA-183
TE-132
TL-201
XE-133
Y-88
ZN-65
ZR-95

- Sample ID: 50002003

Activity
(pCi/Gram)

Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not

Detected
Detected
Detectead
Detected
Detected
Detected
Detacted
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
1.43E+01
Detected
Detected

.Datected

Datected
Detected
Detected
Detected
Detected
Detected
Daetectead
Detected
Detected
Detected
Detected
Detectead
Detected
Detected
Detacted
Detected
Detected
Detected
Detacted
Detected
Detected
Detected

28 Error

= —

RN U

________

- = =

-—m e ===

- o= oa o=

e e - =

- e m e -

________

3.32E-02
1.00E+26
5.23E-02
4 ,.79E-01
6.82E-01
5.96E+02
2.86E-02
8.65E-02
2.29E-01
3.22E-02
3.12E-02
4 _.57E-02
4 ,.218B-02
3.75E-01
3.68E-02
3.41E-02
7.58E+17
2.53E-01
1.82E-01
1.30E-01
1.20E-01
1.02E-01
3.44E-02
3.24E-01
1.00E+26
2.83E-02
2.24E-01
9.16E+03
3.8BE-02
1.00B+26 -
4 _91RB+02
4 .70E-02
8.4%E+12
4.00E+01
1.18
6.16E+04
3.31R-01
4,15E~02
2.87E-01
7.29E+01
3.95E-02
7.37E-02
7.33E-02
4.73E-02
1.99E-01
1.07E+01
1.24E+01
B.65E+01
1.28E+03
4 . 48E-02
1.16E-01
7.93E-02



Appendix A.5

ER Site 137
Gamma Spectroscopy Screening Results for the North Drainfield
Deep Interval Composite Soil Sampie
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Appendix A.5

ER Site 137
Gamma Spectroscopy Screening Results for the North Drainfield
Deep Interval Composite Soil Sample

Thkdrhkkdthkt bk rdhrrrhrdhkrdhrrr bt bhrditrdbrrrrbrdbdhrhdrrhrdrrbrhrrrhdrdhkrt ko ktrx

* Sandia National Laboratories *
* Radiation Protecticn Sample Diagnostics Program [881 Laboratoryl *
* 1-09-55 4:47:17 PM *

fhkdkhkrhkkkkkkkd bk thkrrdrhrrrbhkdkdidbbrddrddhorktrkrhkdtbrtdrkhrrddrdrrtrwrkdthrrdddts

+ ' - *
: Clﬂf /43/? Reviewad by: //74/95 *
ik hkrdkxdrdkrrhktrhkkdrkrdhrrdhddkdr Tkt k bk kkdrt ki

* Analyzed by:

kbt kwdhkrkhkh ¥

Customer : B.GALLOWAY/E_RANKIN {7582/SMO)
Customer Sample ID : 018807-03
Lab Sample ID : 50002004

Sample Description : MARINELLI SOLID SAMPLE

Sample Type :+ Solid —
Samgle Geometry : 1SMAR Rf:C;f\fED
Sample Quantity : 847.000 Gram

Sample Date/Time : 12-08-%4 11:50:00 AM JAN 18 1995
Acquire Start Date @ 1-07-95 7:56:41 AM : o
Detector Name : LABGL

Elapsed Live Time
Elapsed Real Time

3600 seconds
3602 seconds

SNL/SMO

Comments:

Thkakkktkchkhkkthtrkhkrtdhrbrhkkthdhkddkwkdidtrtikdrdtdrhrhkrtbtrrhkerkt ok bkddkdrdhkdrw

Nuclide Activity 28 Error MDA
{(pCi/Gram)

fmgemmmema  memmmemmemama e aemean ememcem e
U-238 Not Detected @ ----=~--- 1.46
TH-234 7.50E-01 2.79E-01 3.55E-01
U-234 Not-Detected = ~--w-==- 3.91E+01°
RA-226 1.11 3.,43E-01 3.32BE-01
FB-214 5.51E-901 1.49E-01 3.24E-02
BI-214 5.98E-01 0lE-01 3.74E-02
PB-210 Not Detected ~------- 3.45E+02
TE-232 5.24E-D1 1.66E-01 2.618B-02
RA-22B 6.19E-01 1.44E-01 1.25E-01
AC-228 6.9BE-01 1.32E-01 7.28E-02
TH-228 4.87E-01 2.20E-01 3.33E-01
RA-224 4.91E-01 2.14B-01 2.92E-01
PB-212 5.76E-01 1.76E-01 2.70E-02
BX-212 7.45E-01 2.14E-01 2.69E-01
TL-208 5.52E-01 1.05E-01 5.19E-02
U-235 Not Detected @ ---=-=-.- 1.96E-01
TH-231 283 E-Q1 3 -39E—0% S 5-B B ﬂ'o'fg:”z:ﬂ
PA-231 Not Detected @ @ --cw---- 8.86E-01
AC-227 Not Detected @  --v----- 1.39
TH-227 Not Detected @ -------- 2.81E-01
RA-223 Not Detected @ -------- 9,.11E-Q1
RN-219 Not Detected @~ -------- 2.0BE-01
bPB-211 Not Detected ™™ -------- 5.50E-01
TL-207 Neot Detected ™ -------- 1.34E+01
AM-241 Not Detected @ -------- 2.01E-01
PU-239 Not Detected @ -+------ 1.48E+02
NP-237 Not Detected @  ---w---- 1.72E-01
PA-2233 Not Detected ™ = -------- 4 _.53E-02
TH-229 Not Detected @ -------- 2.44E-01

f//o 7
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Appendix A.S, concluded:

ER Site 137

Gamma Spectroscopy Screening Results for the North Drainfield

Deep Interval Composite Soil Sample

§.87E+03MC”»¢57"Z;

[Summary Report] - Sample ID: 50002004

Nuclide Activity 2S Error MDA
(pCi/Gram)

AG-110m Not Detected @~  -------- 3.18B-C2
AR-41 Not Detected @ -------- 1.00B+26
BA-2133 Not Detected @ =  -~-v----- 5.04E-02
BR-140 Not Detected @ =--------
CD-10% = 2 OE—T S -
CD-115 Not Detected -------- 5.64E+02
CE-13¢ Not Detected @ -------- 2.70E-02
CE-141 Not Detected  --we-==-- 8.29E-02
CE-144 Not Detected @ -------- 2.14E-01
CC-5¢ Not Detected  -------- 4,.73E-02
CO-57 Not Detected @ -------- 2.89E-02
CO-58 Not Detected  -------- 4.14E-02
CO-860 Not Detected @ ----w--- 3.86E-02
CR-51 Not Detected @ --=----- 3.69E-01
CS8-134 Not Detected @ ---av--. 3.36E-02
CS-137 Not Detected @ -------- 3.3%E-02
CU-64 Not Deteckted @ -------- 7.35E+17
EU-152 Not Detected @ -------- 2,39E-01
EU-154 Not Detected @ -------- 1.73E-01
EU-155 Not Detegfted @ -------- 1.24E-01
FE-59 Not Deatected @ -------- 1.06E-01
GD-153 Not Detected = -------- 9.52E-02
HG-203 Not Detected @ -------- 3.21E-02
I-131 Not Detected @ . --«----- 2.B3E-01
IN-115m Not Detected @ -------- 1.00E+26
IR-192 Not Detected @ -------- 2.B0E-02
K-40 1.50E+01 2.15 1.%5E-01
LA-140 Not Detected @ @~ --------
MN-54 ———————— o0 R—00 B P
MN-56 Not. Petected ™ @ ----c---- 1.00E+26~
MO-399 Not Detected @ @ -------- 4.63E+02
NA-22 Not Detected @ ------.- 4.17E-02
NA-24 Not Detected ™ @ @ ---ewea-o-- 8.35E+12
NB-95 e 2 popoo 5T Tl SRt
ND-147 Not Detected -------- 1.13
NI-57 Not Detected @ -------- 6.34E+04
BE-7 Not Detected ™ @ -------- 2.97E-01
RU-~103 Not DPetected @ -------- 3.59E-02
RU-106 Not Detected @  -------- 2.8B6E-01
SB-122 Not Detected = --vc----- 7.28E+01
SB-124 Not Detected @ = -------- 3.81E-02
8B-125 Not Detected @ -------- 6.95E-02
8C-4¢ Not Detected @ @ ~v-----.. €.87E-02
SR-85 Not Detected @ -------- 4.43E-02
TA-182 Not Detected @~ -c-v-vc-.- 1.839E-01
TA-1832 Not Detected @ -------- 1.00E+01
TE-132 Not Detected @ -------. 1.17E+01
TL-201 Not Detected @ -------.. 8.31E+01
XE-133 Not Detected @ -------- 1.23E+03
Y-88 Not Detected = -~------ 4,11E-02
ZN-65 Not Detected @  ---=---.. 1.05E-01
ZR~ 85 Not Detected @ = -------. B.11E-02

A-18

4’79E-01Na‘f-ﬂJ—JJ e
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Appendix A.6

ER Site 137
Gamma Spectroscopy Screening Resuits for the South Drainfield
Shallow Interval Composite Soil Sample
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Appendix A.6

ER Site 137
Gamma Spectroscopy Screening Results for the South Drainfield
Shallow Interval Composite Soil Sample

e e X L E R 2 2R AL A RS SRS LSS AR R AR R 2R R R R Rt dts st

* Sandia National Laboratories *
* Radiation Protection Sample LCiagnostics Program [881 Laboratory] *
* 1-09-95 4:15:20 PM *

***t*********************************************i***********t***********

* . *
* Analyzed by: C?f{ / Reviewed by: -
FkkkktEr AL bk % % *** Tkt hkkdkxdrtkdwhkidk ¥* hkwdk ¥k ki

Customer : B.GALLOWAY/E.RANKIN (7582/SMO)
Customer Sample ID : 018765-03
Lab Sample ID : 50002001

Sample Description MARINELLI SOLID SAMPLE

Sample Type : Sglid

Sample Gecmetry ;- 1SMAR

Sample Quantity  : 612.000 Gram E(-f"-"i\fED
Sample Date/Time : 12-05-94 10:10:00 AM Lt
Acquire Start Date : 1-07-S95 3:51:14 aM " 5on
Detector Name : LABO1 JAN 18 139

3600 seconds
3602 seconds

Elapsed Live Time
Elapsed Real Time

Comments:

kkkkkkdkrktrabrhkkrdrkkdrhkhrrdrohbrrtrrdkrrkrrkrtbrrd kb tddrhkrrdrdtrdrrdrrhhdtd

Nuclide Activity 28 EBrror MDA
{pCi/Gram)

U-238 Not Detected @ --w----- 1.73
TH-234 i.00 3.8%E-01 4.48BE-01
U-232 Not Detected = -=-w--w- 4 .5BE+01 _
RA-226 1.30 4.10E-01 4.10E-01
PB-2142 5.72B-01 1.56E-01 4 _34E-02
BI-214 6.17E-01 1.08E-01 4_.94E-02
PB-210 Not Detected ™ -~------- 4.50E+02
TH-232 5.77E-01 1.86E-01 1.23E-01
RA-228 7.90E-01 1.88E-01 1.47E-01
AC-228 . 7.76E-01 1.53E-01 85.15E-02
TH-228 3.35E-01 2.16E-01 4.10E-01
RA-224 3.68E-01 2.12E-01 3.42E-01
PB-212 5.90E-01 1.84E8-01 3.18BE-0Q2
BI-212 8.19E-01 2.4%E-01 3.06E-01
TL-208 5,85E-01 1.16E-01 6.69E-02
U-238 Not Detected  -----w-- 2.38E-Q1
TH-231 - - prey Mf" W _
PA-231 Not Detected -------- 1.07 s /st
AC-227 Not Detected = ~------- 1.68
TH-227 Not Detected @ -------- 3.34E-01
RA-223 Not Detected @ -------- 1.34
RN-219 Not Detected @ -------- 2.51E-01
PB-211 Not Detected  -------- 6.183E-01
TL-207 Not Detected @ -------- 1.5%9E+01

G verpeecres &
S Lo e ML BN 510 W o'k 2
Np-237 Not Detected =  -------- 2, 18E 01
PA-233 Not Detected ™  -------- 5.70E-02
TH-228% Not Detected @ -------- 2.86E-01



Appendix A.6, concluded:

ER Site 137
Gamma Spectroscopy Screening Results for the South Drainfield
Shallow Interval Composite Soil Sample

[Summary Report] - Sample ID: S0002001

et

A-21

Nuclide Activicy 28 Error MDA
(pCi/Gram)
AG-110m Not Detected @ @ -=-e-w-- 4.13E-02
AR-43 Not Detected = =  -----«-- 1.00E+28
BA-133 Not Detected @ -------- 6.18E-02
BA-140 Not Detected @ -------- 6.85E-01 ,,éf
CD-109 - - - oA 2 CAd 77 ~
CD-115 Not Detected @  ~--=----- 1.70E+03 ’/"/’
CE-135 ‘Not Detected @ -------- 3.31E-G2
CE-141 Not Detected @ @ --+-----~ 1.06E-01
CE-144 Not Detected @ -------- 2.65E-01
CO-56 Not Detected  -------- 3.70E-02
CO-57 Not Detected @ -------- 3.52E-02
CO-58 Not Detected @ -------- 5.00E-02
CO-860 Not Detected = -------- 5.21E-02
CR-51 Not Detected -------- 4.99E-01
C8-134 Not Detected -~------- 4.38E-02
CS-137 Not Detected = -=------ 4 .2%E-02
CU-54 Not Detected =  -------- 4 35E+19
BU-152 Not Detected @ -------- 3.05E-01
BU-154 Not Detected @ -------- 2.03E-01
EU-1355 Not Detected ™™ --c--w-- 1.48E-01
FE-59 Not Detected @  -+vv--v- 1.41E-01
GD-153 Not Detected @ @ ~--~---- 1.18E-01
HG-203 Not Detected @ ---=~--=-- 4 .20B-02
I-131 Not Detected @ -~-c----- 4.82E-01
IN-115m Not Detected -------- 1.00E+26
IR-192 Not Detected @ --v---=-- 3.51E-02
K-40 1.6Q0E+01 2.32 2.70E-01
La-140 Not Detected =  --a--o-- 3.55E+04
MN-54 Not Detected @ -------- 4 ,73E-02
MN-5& Not-Detected @ -------- 1.00E+26
MO-99 Not Detected ™ @ -------- 1.22E+03
NA-22 Not Detected ™ W @~ «c------- 6.08E-02
NA-24 Not Detected ™  «--n---- 2.73E+14
NB-95 Not Detected = +-c-e--- 8.14E+01
ND-147 Not Detected @ -------. 1.70
NI-57 Not Detected ™ @ -------- 2.91E+05
BE-7 Not Detected =  -~w-----o-. 3.95E-01
RUF-103 Not Detected @~ -~-ce---- 5.35E-02
RIUT-106 Not Detected @ @ -------- 3.47E-01
SB-122 Not Detected @ ----w--- 1.883E+02
SB-124 Not Detected @ =-------- 4 ,96E-02
SB-125 Not Detected @ --c---ee- 8 .85E-02
SC-46 Not Detected - --=----- 9_07E-02
SR-85 Not Detected @ -------- 5.72E-02
TA-182 Not Detected ™ @ --c------ 2.48BE-01
TA-183 Not Detected  -w-cv---- 1.80E+01
TE-132 Not Detected @ ~------- 2.60E+01
TL-201 Not Detected @ ~ -------- 1.95E+02
XE-133 Not Detected @ -----e-- 3.B0E+03
Y-88 Not Detected @  -------- 5.98E-02
ZN-65 Not Detected = ------=-- 1.37E-01
ZR-585 Not Detected @ -------- 9.7%E-02
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Appendix A.7

ER Site 137
Gamma Spectroscopy Screening Results for the South Drainfield
Deep Interval Composite Soil Sample
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Appendix A.7

ER Site 137
Gamma Spectroscopy Screening Results for the South Drainfield
Deep Interval Composite Soi} Sample

*******t**i**i************************it***tt*****riw****:*tr***t********

* Sandia Naticnal Laboratories *
* Radiation Protection Sample Diagnostics Program [881 Laboratory) *
* 1-09-95 4:02:39 PM *

*t********i****i******t**i******i*i***i*************t*****tttt**********t
% .

k4
7 . o
* Analyzed by: C&@' ’O/%EQ Reviewed by: {/QO 74 *
ki * K xRk *wkkk kX REF AT ER LRk kkww L AR AR AT L EE YT

/
Customer 74

Customer Sample ID
Lab Sample ID

B.GALLOWAY/E.RANKIN (7582/SMO)
018766-03
50002002

[YIEY)

(X

Sample Description : MARINELLI SOLID SAMPLE

Elapsed Live Time
Elapsed Real Time

3600 -seconds
3602 seconds

Sample Type : 8olid

Sample Geometry : 1SMAR

Sample Quantity : 1001.000 Gram ‘ DY e
Sample Date/Time : 12-05-94 10:40:00 AM Kooy e
Acquire Start Date : 1-07-95 5:13:02 AM

Detector Name : LARQ1

Comments:

*******i*******************t***********ﬁ**************************t******

Nuclide

Activity 28 Error MDA

(pCi/Gram}
U-233 6.02E-01 3.67B-01 6.11E-C01
TH-~234 4.17E-01 2.50E-01 3.16E-D21
U-234 Nct.Detected @ @ ---c-a-- 3.17E+01-
RA-226 6.83E-01 2.26E-01 2.88E-D1
PB-214 4.30E-01 1.18E-D1 2.83E-02
BI-214 4 64E-01 7.93E-02 3.28E-02
PB-210 Not Detected @ =  -------- 3.03E+02
TH-Z232 4.32E-01 1.37E-01 8.24RE-02
RA-228 5.41B-01 1.23E-01 1.03E-01
AC-228 5.51E-01 1.06E-01 6.51E-02
TH-228 3.585E-01 1.83E-01 2.81E-01
RA-224 3.63E-01 2.09E-01 2.48E-01
PB-212 4.33E-Q1 1.33E-01 2.31E-02
BI-212 6.12E-01 1.77E-01 2.16E-01
TL-208 4.04E-01 7.86E-02 4.62B-02
U-235 Not Detected  ---o---. 1.69E-01 ;T A
TH-231 370502 131563 2."9’5—9.1%2?{@ e Al %/u o5
PA-231 Not Detected W  a---_-... 7.51E-01
AC-227 Not Detected  —----..-_. 1.18
TH-227 Mot Detected @ @ ..----.. 2.26E-01
RA-223 Not Detected ™ oo . 5.28BE-01
RN-219 Not Detected  ---..... 1.71E-01
PB-211 Not Petected - -._._.. 4 . 40E-G1
TL-207 Not Detected =& -----_.. 1.13E+01
AM-241 Not Detected - --o--._. 1.74E-01
PU-239 Not Detected @ @~ ~cvcoano.. 1.26E+02
NP-237 Not Detected  --.___.. 1.5Z2E-0Q01
PA-233 Not Detected @ ------.. 3.79E-02
TH-229 Not Detected  ..-_.___. 2.16E-01



Appendix A.7, concluded:

ER Site 137

Gamima Spectroscopy Screening Results for the South Drainfield
Deep Interval Composite Soil Sample

[Summary Report]

Nuclide

- Sample ID: 50002002

Actiwvity
{pCi/Gram)}

Not
Not
Not

Not
Not
Not
Not
Kot
Not
Not
Not
Not
Not
Not
Not
Not
Not
Not
Nect
Not
Not
Not
Not
Not
Not
Not
Not
Not

Datected
Detected
Datected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detectead
Detected
Detected
Detected
Detected
Detectead
Detected
Detected
Detected
Detected
1.46E+01
Detected
Detected

-Detected

Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detected
Detactad
Detected
Detected
Detected
Detected
Datected
Detected
Detected
Detected
Detected
Detected
Detectead
Detected
Detected

28 Error

O ]

- -

- -

- m o = m -

........

——— e -

- — -

= — -

[

________

R

R

- o om -
R L
- —---
-t m— -

A-24

2.70E-02
1.00E+28
4.128-02
4 .60E-01
5.47E-01
1.17E+403
2.41E-02
7.5%E-02
1.88E-01
2.53E-02
2.53E-02
3.66E-02
3.35E-02
3.32E-01
2.848-02
2.878B-02
2.85E+19
2.09%E-01
1.37E-01
1.07E-01
1.12E-01
B.72E-02
2.897E-02
3.05E-D1
1.00E+26
2.81E-02
1.70E-01
2.5B8E+04
3.22E-02
1.00E+28
B.47E+(2
3.88R-02
1.84E+14
S.55E+01
1.15

1.92B+05
2.70E-01
3.62E-02
2.228-01
1.38E+02
3.21E-02
6.12E-02
6.02E-02
3.79E-02
1.67E-01
1.2%E+01
1.79E+01
1.37E+02
2.70E+013
1.54E8-02
9.22E-02
7.00B-02



Appendix A.8

ER Site 137
Gamma Spectroscopy Screening Results for the Soil Sample
Coliected Beneath the North System Septic Tank
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Appendix A.8

ER Site 137
Gamma Spectroscopy Screening Results for the Soil Sample
Collected Beneath the North System Septic Tank

ThkEkkkhkhx ko kdr kT X Fhk gk dbdb kb rrrrwrrrkhrdrrrr kb kXt bk rw bt h kb vk drddr

* Sandia National Laboratories *
* Radiation Protecrion Sample Diagnos:tics Program {B81 Laboratory) *
* 10-20-95 10:08:38 PM *

*****i*i**************t***************i********************tt************

-_._';, .a -
ig;: Aéw@ Reviewed by K/ 11/
E 2 X & X & ] *****i**i******* *hkkrwhkt *f******

***************** ;

Customer : B.GALLOWAY/E.RANKIN (7582/SMD)
Customer Sample ID : C26085-05
Lab Sample ID - : 50085202

Sample Description : MARINELLI SOIL SAMPLE

Sample Type : Seclid

Sample Geometry : ZSMAR

Sample Quantity 3 907.000 gram
Sample Date/Time : 10-18-95 1:15:00 BM
Acquire Start Date 10-20-95 8:25:36 PM
Detector Name LAR02Z

Elapsed Live Time
Elapsed Real Time

6000 seconds
5003 seconds

Comments:
*t*i*****iti***********k**************f**t********tt***i*f*t#*f*i******t*

Nuclide Activity 25 Error MDA
(pCi/gram)

U-238 Not Detected ™ c--ca--a- 2.25

TE-234 Not Detected ™ -------- 5.42E-01
J-234 Not Detected ™ @ @ ----mee-- 3.78E-01
RA-226 B.13E-01 3.17E-01 4,42E-01
PR-214 4.49E-01 7.65E-02 4 .38E-02
BI-214 4.48E-01 7.56E-02 5.87E-(02
PB-210 Not Detected =  ~------- 3.54E+02
TH-232 4.168-01 1.30E-01 1.62E-01
RR-228 4.788-01 2.80E-01 1.02E-01
AC-228 4.81E-01 1.02E-01 1.01E-021
TH-228 4.56E-01 1.66E-01 3.52E-01
Ra-224 5.36E-01 2.60E-02 2.43%E-01
PR-212 4.43E-01 7.94E-02 2.83k-02
BI-212 4.41E-01 2.05E-01 2,928-01
TL-208 4.05E-D1 7.61E-02 6.09E-D2
U-235 Not Detected  -------. 1.73E-01
TH-231 Not Detscted = -------. 3.98E-01
Ba-231 Not Detected @ -------. 9.58E-01
AC-227 Not Detected ™ @~ --------. 1.20

TH-227 Not Detected - ------- 2.40E-01
Ra-223 Not Detected = @ -------. 1.44E-01
RN-219 Not Detected I 3.41E-01
PBE-211 Not Detected ™ ------.-. 4 _58E-01
TL-207 Not Detected @ -----___ 9.25

AM-241 Not Detected  ------.. 3.88E-01
PU-239 Not Detected  .c----.._ 1.58E+02
Np-237 Not Detected @ @~ -----... 2.54E-01
BA-233 Not Detected @ @~ -----.-. 4 ,09B-02
TH-229 Not Detected @~  -----... 2.022-01

A-26
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Collected Beneath the North System Septic Tank

[Summary Report]

Nuclide

FE-59
=D-153
HG-203
I-131
IN-118m
IR-182
K-40
LA-140
MN-54
MN-56
MC-S5
Na-22
NA-24
NB-95
ND-147
NI-57
BE-7
RU-103
RU-106
S8B-122
SB-124
SB-125
SC-46
SR-85
TA-182
TA-183
TE-132
TL-201
V-48
XE-133
Y-88
ZN- &5
ZR-55

Appendix A.8, concluded:

ER Site 137
Gamma Spectroscopy Screening Results for the Soil Sample

- Bample ID: 50085202

Activity
{pCi/gram)

. Detected

ot

Net

Not
Not
Not
Not
Neot
Not
Not
Not
Not
Not
NotT
Not

Not
Not
Noz
Not
Not
Net
Not
Not
Not
Not
Not
Not
Not
Not
Kot
Not
Kot
Not
Not
Not
Not
Not
Not
Not
Not
Not

- - - - -

Detected
Detected
Detected
Deteacted
Detected
Detected
Detected
Detected
Detected
Deteacted
Detectead
Detected
Detected
Detected
Datercted
Detected
Pstected
Detected
Detacted
Detactead
Betected
Detected
Detected
Detectad
Detectad
1.15E+01
Detectag
Detectead
Detected
Detectad
Det=ctad
Detactagd
Detected
Detected
Detected
Detecteaed
Detected
Detected
Detected
Detected
Detected
Detacted
Detected
Detected
Deteactead
Detected
Detectead
Detected
Detected
Detected
Detected
Detecred

Error

J e

........

- — e = am

A-27

2.08E-~02
4.57E+07
4.12E-02
8.31E-02
8.65E-01
§.33BE-02
2.12E-02
4.04E-02
1.74E-Q1
2.60E-02
Z2.318B-02
2.26E-02
2.61E-02
1.64E-01
3.69E-02
2.47E-02
1.15E+02
1.83E-01
1.27E-01
1.00E-01
5.18E-(2
7.87E-02
2.0BE-02
2.32E-02
2.681E+02
1.853E-02
2.738-01
6.492-02
2.38E-02
8.81E+04
3.21E-01
2.92E-02
3.16E-01
1.73E-01
1.578-01
S.57E-02
1.74E-01
2.01E-02
2.00E-01
5.04E-02
2.3BE-02
5.80E-02
3.73B-02
2.62E-02
1.10E-D1
4.5%E-01
3.18E-02
1.83E-01
2.74E-02
1.80B-01
1.38E-02
7.42E-02
4.185E-02






U.S. Department of Energy
Albuquerque Operations Office
Kirtland Area Office
P.0. Box 5400
Albuquerque, NM 87185-5400

SEP 15 %

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Mr. James Bearzi, Chief

Hazardous and Radioactive Materials Bureau
New Mexico Environment Department
2044 Galisteo Street

P.0. Box 26110

Santa Fe, NM 87502-2100

Dear Mr. Bearzi:

Enciosed is one of two NMED copies of the Department of Energy and Sandia
National Laboratories/New Mexico response to the NMED Request for
Supplemental information (RS]) for the sixth through the eleventh rounds of No
Further Action (NFA) proposals.

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

Sincerely,

féﬁw

Mlchael J. Zamorski
/ Area Manager

Enclosure
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cc wlenclosure:

D. Bourne, AL, ERD

J. Parker, NMED-OB

R. Kennett, NMED-OB

D. Neleigh, EPA, Region 6 {2 copies via certified mail}
WrMoatsT-NMED-HRMB (via Certified Mail)

cc w/o enclosure:
J. Cormier, KAQ-AIP
W. Cox, SNL, MS 1089
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Sandia National Laboratories

Albuquerque, New Mexico
September 1999

Environmental Restoration Project
Responses to NMED Request for Supplemental Information
No Further Action Proposals (6th Round)
Dated January 1997

INTRODUCTION

This document responds to comments received in a letter from the State of New Mexico
Environment Department to the U.S. Department of Energy (Kieling, June 9, 1999) documenting
the review of nine No Further Action (NFA) Proposals submitted January 1997.

The following two operable units ({OU) and nine Environmental Restoration (ER) Sites were
included in the January 1997 NFA proposals:

o 0OU1295
-~ ER Site 137, Building 6540/6542 Septic System
—  ER Site 140, Building 9965 Septic System
- ER Site 150, Building 9939/9939A Septic System
—  ER Site 152, Building 9950 Septic System
- ER Site 153, Building 9956 Septic System

» OU 1335 '
- ER Site 86, Firing Site (Building 9927) (Active)
- ER Site 90, Beryllium Firing Site (Thunder Range) (Active)
- ER Site 115, Firing Site (Building 9930) (Active)
-  ER Site 191, Equus Red

ALJ9-99 WP/SNL:c4508.doc 1 301462.22508 09/01/99 2:51 PM



This response document is organized on the first level by OU aumber and on the second level by
ER site number. Each OU section restates the New Mexico Environment Department comments
(in bold font) in the same order in which they were provided in the call for response to
comments. Following each comment, the word “Response” introduces the reply (in normal font
style) of the U.S. Department of Energy/Sandia National Laboratories/New Mexico. Responses
to general technical comments begin on page 4 and responses to site-specific technical comments
begin on page 7. Additional supporting information for the site-specific comments is included in
the attachments that follow each OU section. Changes to previously submitted text or tables are
provided with redline/strikeout indicators and are labeled “Revised.” Changes to previously
submitted figures are not provided with redline/strikeout indicators but are labeled “Revised.”
Newly submitted information (including text, tables, and figures) is labeled “Supplemental.”

AL/S-99/WP/SNL:c4508 doc 2 301462.225.08 09/01/99 2:5¢ PM
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General Comments

RESPONSES TO COMMENTS
ON NO FURTHER ACTION PROPOSALS
JANUARY 1997 (6TH ROUND)
GENERAL COMMENTS
1. Drafts of maps, supporting documents, appendices, and data tables are unfinished

products. For the purpose of a No Further Action (NFA) proposal, final versions of
these and other types of information must be submitted.

Response: Final versions of maps, supporting documents, appendices, and data tables
will be submitted in this response or subsequent to any additional work.

2. Tables of laboratory data supplied with some NFA proposals are incomplete. As
applicable, data tables should include sample identification numbers, analytical
methods, method detection limits (MDL’s), analytical results, maximum
contaminant limits, and approved background levels. Also, offsite laboratory
resnlts must be included and clearly identified. '

Response: All tables will be completed as requested.

3. It is helpful to include analytical results for field and equipment blanks, and
duplicates in data tables. QA/QC data should not be mixed with environmental
data in the same tables. If applicable, the QA/QC data tables should also include
comparisons of offsite and onsite laboratory results {e.g., RPD’s). The text shounld
include a discussion of field and laboratory quality control results (the good points
as well as the not-so-good points) and should indicate whether the sampling results
are generally acceptable.

Response: For those NFAs for which additional information is requested, the data
presentation will be examined and the information requested will be provided in the
recommended format.

4, Many data tables for velatile organic compounds (VOC’s), semi-volatile organic
compounds (SYOC’s), high explosives (HE), and polychlorinated biphenyls (PCB’s)
list only the constituents that were detected, or list just whether any constituent of a
gronp was detected. While summary tables like these are acceptable {and preferred
for review purposes), they provide only part of the information needed to fully
evaluate a NFA proposal. To complete the data package, additionat tables must be
submitted listing all of the various constituents that were analyzed for and their
MDL’s. Please note that “J-coded” data must be reported as detected constituents.

Response: The additional information will be provided for those specific NFAs for
which such information has been requested as part of this Request for Supplemental
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General Comments

Tnformation. J-coded data will be reported as detects, as previously agreed to between the
U.S. Department of Energy, Sandia National Laboratories/New Mexico and the
Hazardous and Radioactive Materials Bureau.

R For many data tables, sample locations and depths must be inferred from the
sample identification numbers. Notes describing how such information is encoded
into the sample identification numbers must be added to the tables or to the text.

Response: The data tables or text referring to the data tables will be revised so that map
location, sample location, and depth correspond.

6. To ensure that appropriate background levels are utilized, Area or Super Groups
need to be specified for all NFA proposals. The background levels shown in the
tables and discussed in the text of some NFA proposals are not approved values.

Response: The area or supergroup for approved background values will be clearly
identified. Correct values will be used.

7. Composite sample results and analyses of TCLP/EP Toxicity constituents are not
acceptable for the purpose of site characterization.

Response: Where samples have been composited for site characterization, the U.S.
Department of Energy and Sandia National Laboratories/New Mexico will confer with
Mr. Will Moats of the Hazardous and Radioactive Materials Bureau to designate
locations and analytes for additional discrete samples. Compositing and toxicity
characteristic leaching procedure/extraction procedure were used to guide assessment
activities and are used to add to the total picture of nature and extent at the individual
sites, rather than as a sole basis for evaluation.

8. Because they are designed to discharge liguids, all septic systems are a potential
threat to ground water. Even if concentrations of contaminants in the unsaturated
zone are low, it has been demonstrated that large septic systems (such as those at
TA-5) can cause ground-water contamination at depths of as much as 500 ft. In
recognition of this, the threat to ground water posed by smaller septic systems can
not be ignored by the HRMB.

In most cases, DOE/SNL can only specuiate as to the volume of wastes and the total
volume of liquids that may have been discharged into a small septic system. Over
20-30 year periods, the larger discharge rates reported for some of these smaller
septic systems appear to be sufficient to drive contaminated liquids to the water.
Additionally, a number of smail septic systems are located in canyon or pediment
areas where the unsaturated zone is made up chiefly of permeable gravel, sand, and
potentially permeable fractured bedrock, and where ground water is relatively
shallow. There is certainly potential in these cases that hazardous constitzents (such
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General Comments

as VOC’s and cyanide) can cause ground water to become contaminated to
unacceptable levels.

Therefore, HRMB will not approve NFA status for any septic systems without
ground-water characterization, unless the agency can gain confidence that such
approvals will be protective of human health and the environment. The only way
that HRMB can achieve such confidence is for DOE/SNL to conduct a study of a
sample population of septic systems. HRMB wishes to negotiate a technical and
decision-making approach for such a study, so that this issue can be resolved and
significant progress can be achieved in a timely manner.

Response: It is anticipated that the recently negotiated characterization strategy for the
remaining septic systems will provide the basis upon which to evaluate the impacts that
these units may have had on the groundwater. This strategy is detailed in “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” (May 1999). This sampling and analysis plan is currently in
the process of being transmitted to New Mexico Environment Department for final
signature approval.
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SPECIFIC COMMENTS

OU 1295

ER Site 137, Building 6540/6542 Sepiic System

ER Site 137 is not appropriate for NFA petition.

1.

The maps shown in Figures 1-1 and 1-2 are labeled “draft’’. See general comment 1.

Response: Revised Figures 1-1 and 1-2 are provided without the word "draft” in
Attachment A.

Table 3-2 — See general comment 4,

Response: Soil samples taken from ER Site 137 in 1994 were analyzed by an off-site
commercial laboratory (Quanterra in Arvada, Colorado) for organic constituents,
including volatile organic compounds, using EPA Method 8240, and semivolatile organic
compounds using EPA Method 8270. The analytical report from the laboratory included
only the reporting limits (practical quantitation limits) and did not include the method
detection limits. Tables containing a complete list of the volatile organic compound and
semivolatile organic compound constituents for which these samples were analyzed and
their respective reporting limits are provided in Attachment B.

Cyanide must be included in the risk assessment.

Response: Cyanide was detected at one location at the site at a concentration of

920 micrograms per kilogram (pg/kg) but was not included in the risk assessment section
of the ER Site 137 NFA proposal. The risk screening assessment methodology used to
evaluate potential human health and ecological risk at Sandia National Laboratories/
New Mexico environmental restoration sites has changed considerably since the NFA
proposal for ER Site 137 was written in January 1997. It is also possible that additional
deep soil vapor sampling, and perhaps even groundwater monitoring, may be required at
this site in the future, in accordance with procedures specified in the "Sampling and
Analysis Plan for Characterizing and Assessing Potential Releases to the Environment
From Septic and Other Miscellaneous Drain Systems at Sandia National Laboratories/
New Mexico." This sampling and analysis plan is currently in the final stages of review
and approval by representatives of the New Mexico Environment Department, Sandia
National Laboratories/New Mexico, and the U.S. Department of Energy. The risk
screening assessment for this site will be conducted again when all sampling has been
completed at the site and will follow the most current risk assessment procedures in place
at the time the new evaluation is completed.
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Site-Specific Comments
4. See general comment 8.

Response: Sandia National Laboratories/New Mexico recognizes that this and other
potential deep groundwater environmental restoration septic and drain system sites may
be candidates for deep soil vapor sampling and perhaps for groundwater monitoring in
accordance with procedures specified in the sampling and analysis plan. However, it will
not be determined whether additional work will be required at this stte until all shallow
soil sampling and shallow passive soil gas surveys are completed at the approximately
101 non~environmental restoration septic and drain system sites currently thought to exist
at Sandia National Laboratories/New Mexico.
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ER Site 140, Building 9965 Septic System

ER Site 140 is not appropriate for NFA petition.

1.

The maps shown in Figures 1-1 and 1-2 are labeled ‘““draft”. See generaf comment 1.

Response: Replacement Figures 1-1 and 1-2 without the word “draft" are provided in
Attachment C.

Table 3-2 — See general comment 4.
Response: Soil samples and an associated aqueous equipment blank sample taken from

ER Site 140 in late 1994 and early 1995 were analyzed by an off-site commercial
laboratory (Quanterra in Arvada, Colorado) for organic constituents, including volatile

- organic compounds using EPA Method 8240 and semivolatile organic compounds using

EPA Method 8270. The analytical report from the laboratory included only the reporting
limits {practical quantitation limits) and did not include the method detection limits.
Tables containing a complete list of the volatile organic compound and semivolatile
organic compound constituents for which these samples were analyzed and their
respective reporting limits are provided in Attachment D.

Cyanide and selenium must be evaluated in a risk assessment.

Response: Cyanide was detected at concentrations of 1,200 to 1,800 pg/kg in three soil
samples from three boring locations at the site. Selenium was also detected at
concentrations of 4.5 and 4.6 mg/kg at two boring locations; these selenium
concentrations are above the maximum approved background concentration of 1 mg/kg.
A risk screening assessment was not completed for ER Site 140 because all
concentrations of constituents of concern at the site were detected at less than their
respective Resource Conservation and Recovery Act proposed Subpart S action levels.
However, the risk screening assessment methodology has changed considerably since the
NFA proposal for ER Site 140 was written in January 1997. It is also possible that
additional deep soil vapor sampling, and perhaps even groundwater monitoring, may be
required at this site in the future, in accordance with procedures specified in the sampling
and analysis plan. This sampling and analysis plan is currently in the final stages of
review and approval by representatives of the New Mexico Environment Department,
Sandia National Laboratories/New Mexico, and the U.S. Department of Energy. The risk
screening assessment for this site will be conducted again when all sampling has been
completed at the site and will follow the most current risk assessment procedures in place
at the time the new evaluation is completed.

AL/9-99/WP/SNL:c4508.doc 9 301462.225.08 09/01/95 2:51 PM



e Sl b R

Site-Specific Comments
4, See general comment 8.

C

Response: Sandia National Laboratories/New Mexico recognizes that this and other
potential deep groundwater environmental restoration and non—environmental restoration
septic and drain system sites may be candidates for additional deep soil vapor sampling
and perhaps for groundwater monitoring, in accordance with procedures specified in the
sampling and analysis plan. It will not be determined whether additional work will be
required at this site until all shallow soil sampling and shallow passive soil gas surveys
are completed at the approximately 101 non-environmental restoration septic and drain
system sites currently thought to exist at Sandia National Laboratories/New Mexico.

Please provide an estimate of waste volume or mass, and the total volume or mass of
liquids discharged. Also, please provide the size of the lines (for example, 4” pipe).
How deep is the seepage pit?

Response: The "Septic Tanks and Drainfields {ADS-1295), RCRA Facility Investigation
Work Plan" (hereinafter referred to as the Work Plan), which was completed in March
1993, states that effluent discharge rates from Building 9965 were estimated to range
from 10 to 500 gallons per day. This suggested effluent rate was based on the number of
full- and part-time people who, it was estimated, worked in Building 9965 since it was
constructed in 1965. Based on the estimated length of time the building septic and drain
systems were in operation (1965 to approximately 1992, or approximately 28 years), and
assuming a 5 day-per-week, 50 week-per-year operation, the total amount of effluent
discharged from the facility would have ranged from 70,000 to 3,500,000 gallons.

Historical engineering drawings maintained by Sandia National Laboratories/New
Mexico indicate that the drain line from Building 9965 to the septic tank and seepage pit
southwest of the building was constructed of 4-inch diameter vitrified clay pipe.
Engineering drawings also indicate that the drain line from the building to the drywell on
the northeastern corner of the building consisted of 2-inch diameter pipe.

The top of the aggregate in the southwest seepage pit was 8 feet below ground surface
prior to sampling. Engireering drawings from Sandia National Laboratories/New Mexico
facilities indicated that the aggregate layer in the bottom of the typical seepage pit
constructed at Sandia National Laboratories/New Mexico was approximately 3 feet thick.
It was, therefore, assumed that the aggregate layer in the seepage pit at this site was 3 feet
thick. This would result in a total depth of the seepage pit of 11 feet below ground
surface. The base of the aggregate in the drywell northeast of Building 9965 was
determined through backhoe excavation to be 8 feet below ground surface.

A deep sample was not collected at the seepage pit (the maximum sampling depth
was only 11 ft) because of tool refusal. Ground-water monitor wells may need to be
installed at this site.
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Response: Sandia National Laboratories/New Mexico recognizes that this and other
potential deep groundwater environmental restoration and non—-environmental restoration
septic and drain system sites may be candidates for additional deep soil vapor sampling,
and perhaps for groundwater monitoring, in accordance with procedures specified in the
sampling and analysis plan. It will not be determined whether additional work will be
required at this site until all shallow soil sampling and shallow passive soil gas surveys
are completed at the approximately 101 non~-environmental restoration septic and drain
system sites currently thought to exist at Sandia National Laboratories/New Mexico.
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Site-Specific Comments

ER Site 150, Building 9939/9939A Septic System

ER Site 150 is not appropriate for NFA petition.

1.

The maps shown in Figures 1-1 and 1-2 are labeled “draft”. See general comment 1.

Response: Replacement Figures 1-1 and 1-2 without the word "draft" are provided in
Attachment E.

Table 3-2 — See general comment 4.

Response: Soil samples taken from ER Site 150 in early 1995 were analyzed by an off-
site commercial laboratory (Quanterra in Arvada, Colorado) for organic constituents,
including volatile organic compounds using EPA Method 8240, semivolatile organic
compounds using EPA Methed 8270, and polychlorinated biphenyls using EPA
Method 8080. The analytical reports from the laboratory included only the reporting
limits (practical quantitation limits) and did not include the method detection limits.
Tables containing a complete list of the volatile organic compound, semivolatile organic
compound, and polychlorinated biphenyl constituents for which these samples were
analyzed, and their respective reporting limits are provided in Attachment F.

See general comment 8.
Response: See response to Specific Comment 5 below,

Please provide an estimate of waste volume or mass, and the total volume or mass of
liquids discharged. Also, please provide the size of the lines (for example, 4” pipe),
and the depths of the two seepage pits and the drainfield lines.

Response: The Work Plan states that Building 9939 was built in 1967, but was not
operated until 1977. Building 993%A was constructed sometime between 1977 and 1979.
The Work Plan also states that estimated effloent discharge rates ranged from 20 to 400
gallons per day based on the number of full- and part-time people who, it was estimated,
worked at the facility. Therefore, based on the estimated length of time the Building
9939 septic system, and the Building 9939A drainfield were in operation (no earlier than
1977 to approximately 1992, or approximately 16 years), and assuming a 5 day-per-week,
50 week-per-year operation (probably an overestimate for this facility), the total amount
of effluent discharged from the facility would have ranged from 80,000 to 1,600,000
gallons.

Historical engineering drawings maintained by Sandia National Laboratories/New
Mexico indicate that the drain lines from Building 9939 to the septic tank and seepage
pits southeast of the building were constructed of 4-inch diameter pipe. The depth below
ground surface to the top of the aggregate in the two seepage pits was 5 feet below ground
surface. Engineering drawings from Sandia National Laboratories/New Mexico facilities
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Site-Specific Comments

indicated that the aggregate layer in the bottom of the typical seepage pit constructed at
Sandia National Laboratories/New Mexico was about 3 feet thick. It was, therefore,
assumed that the aggregate layer in the seepage pits at this site were 3 feet thick. This
would result in an assumed bottom of the aggregate layer and seepage pit at 8 feet below
ground surface,

A backhoe was used to pinpoint the physical location of the drain lines of the small drain
field serving Building 9939A, and it was determined that the lines were constructed of 4-
inch diameter cast iron and were buried approximately 2.5 feet below ground surface.

A deep sample was not collected at the seepage pit (the maximum sampling depth
was only 8 ft) or the drainfield (the maximum sampling depth was only 4 ft}. .
Ground-water monitor wells may need to be installed at this site.

Response: Soil samples were collected to a maximum depth of 8 feet below ground
surface, which is the top of the very shallow subsurface bedrock at this site. In
accordance with the sampling and analysis plan, ER Site 150 qualifies as a potential
shallow groundwater site. Therefore, the "trigger levels" of constituents of concern for
soil samples from potential shallow groundwater sites presented in the sampling and
analysis plan were reviewed to determine whether concentrations of constituents of
concern detected in any of the ER Site 150 soil samples exceeded any "trigger levels,”
and no exceedances were dentified. Therefore, no additional characterization work is
required and the NFA petition for ER Site 150 should be granted.
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ER Site 152, Building 9950 Septic System

ER Site 152 is not appropriate for NFA petition.

1.

The maps shown in Figures 1-1 and 1-2 are labeled “draft”. See general comment 1.

Response: Replacement Figures 1-1 and 1-2 without the word "draft” are provided in
Attachment G.

Table 3-2 — See general comment 4.

Response: Soil samples taken from ER Site 152 in late 1994 were analyzed by an off-site
commercial laboratory (Quanterra in Arvada, Colorado) for organic constituents,
including volatile organic compounds using EPA Method 8240, semivolatile organic
compounds using EPA Method 8270, polychlorinated biphenyls using EPA Method
8080, and high explosives compounds using EPA Method 8330. The analytical reports
from the Iaboratory included only the reporting limits (practical quantitation limits) and
did not include the method detection limits. Tables containing a complete list of the
volatile organic compound, semivolatile organic compound, polychlorinated biphenyl,
and high explosives constituents analyzed for in these samples and their respective
reporting limits are provided in Attachment H.

Please provide an estimate of waste volume or mass, and the total volume or mass of
liquids discharged. Also, please provide the size of the lines (for example, 4" pipe).

Response: The Work Plan states that the estimated effluent discharge rates from the
entire Materials Test Facility (which includes both Buildings 9950 and 9956) to the single
Building 9950 septic system (ER Site 152) and the two Building 9956 septic systems (ER
Site 153) may have ranged from 60 to 900 gallons per day. This estimate is based on the
number of full- and part-time people who, it was estimated, worked at the facility, which
was constructed in about 1964. Therefore, based on the estimated length of time that the
three septic systems at the Materials Test Facility (includes both ER Sites 152 and 153)
were in operation {1964 to approximately 1992, or approximately 29 years), and
assuming a 5 day-per-week, 50 week-per-year operation, the total amount of effiuent
discharged from the facility would have ranged from 435,000 to 6,525,000 gallons.

Historical engineering drawings maintained by Sandia National Laboratories/New
Mexico indicate that the drain line from Building 9950 to the septic tank was a 4-inch
diameter pipe. The drain field drain lines were physically located with a backhoe and
were determined to consist of 4-inch diameter perforated PVC.
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Site-Specific Comments
4. See general cbmment 8.

Response: Sandia National Laboratories/New Mexico recognizes that this and other
potential deep groundwater environmental restoration and non-environmental restoration
septic and drain system sites may be candidates for additional deep soil vapor sampling,
and perhaps groundwater monitoring, in accordance with procedures specified in the
sampling and analysis plan. It will not be determined whether additional work will be
required at this site until all shallow soil sampling and shallow passive soil gas surveys
are completed at the approximately 10! non-environmental restoration septic and drain
system sites currently thought to exist at Sandia National Laboratories/New Mexico.
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ER Site 153, Building 9956 Septic System

ER Site 153 is not appropriate for NFA petition.

1.

The maps shown in Figures 1-1 and 1-2 are labeled “draft”. See general comment 1.

Response: Replacement Figures 1-1 and 1-2 without the word "draft” are provided in
Astachment L

Table 3-2 — See general comment 4.

Response: Soil samples taken from ER Site 153 in late 1994 were analyzed by an off-site
commercial Iaboratory (Quanterra in Arvada, Colorado) for organic constituents,
including volatile organic compounds using EPA Method 8240, semivolatile organic
compounds using EPA Method 8270, and high explosive compounds using EPA Method
8330. The analytical reports from the laboratory included only the reporting limits
(practical quantitation limits) and did not include the method detection limits. Tables
containing a complete list of the volatile organic compound, semivolatile organic
compound, and high explosives constituents for which these samples were analyzed and
their respective reporting limits are provided in Attachment J.

Please provide an estimate of waste volume or mass, and the total volume or mass of
liquids discharged. Also, please provide the size of the lines (for example, 4” pipe),
and the depths of the East and West tanks,

Response: The Work Plan states that the estimated effluent discharge rates from the
entire Materials Test Facility (which includes both Buildings 9950 and 9956) to the single
Building 9950 septic system (ER Site 152) and the two Building 9956 septic systems (ER
Site 153) may have ranged from 60 to 900 gallons per day. This estimate is based on the
number of full- and part-time people who, it was estimated, worked at the facility, which
was constructed in about 1964. Therefore, based on the estimated length of time that the
three septic systems at the Materials Test Facility (includes both ER Sites 152 and 153)
were in operation (1964 to approximately 1992, or approximately 29 years), and
assuming a 5 day-per-week, 50 week-per-year operation, the total amount of effluent
discharged from the facility would have ranged from 435,000 to 6,525,000 galions.

The septic system on the east side of Building 9956 consisted of a septic tank and seepage
pit. Historical engineering drawings maintained by Sandia National Laboratories/New
Mexico indicate that the drain line from Building 9956 to the septic tank and seepage pit
was a 3-inch diameter cast iron pipe. The bottom of the east system septic tank as
measured in the field was 8 feet below ground surface.

The septic system southwest of Building 9956 consisted of a septic tank and a drain field.
The drain field drain lines were physically located with a backhoe. They consisted of
4-inch diameter perforated polyviny! chloride, and were buried an average of 4 feet below
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ground surface. The bottom of the west system septic tank as measured in the field was
8 feet below ground surface.

See general comment 8.

Response: Sandia National Laboratories/New Mexico recognizes that this and other
potential deep groundwater environmental restoration and non-environmental restoration
septic and drain system sites may be candidates for additional deep soil vapor sampling,
and perhaps groundwater monitoring, in accordance with procedures specified in the
sampling and analysis plan. It will not be determined whether additional work will be
required at this site until all shallow soil sampling and shallow passive soil gas surveys
are completed at the approximately 10} non-environmental restoration septic and drain
system sites currently thought to exist at Sandia National Laboratories/New Mexico.

Cyanide must he evaluated in a risk assessment.

Response: Cyanide was detected at a concentration of 3,700 pg/kg at one boring location
in the west systermn drain field. A risk screening assessment was not completed for

ER Site 153 because all constituent of concern concentrations at the site were detected at
less than their respective Resource Conservation and Recovery Act proposed Subpart S
action levels. However, the risk screening assessment methodology has changed
considerably since the NFA proposal for ER Site 153 was written in January 1997. Itis
also possible that additional deep soil vapor sampling, and perhaps even groundwater
monitoring, may be required at this site in the future, in accordance with procedures
specified in the sampling and analysis plan. This sampling and analysis plan is currently
in the final stages of review and approval by representatives of the New Mexico
Environment Department, Sandia National Laboratories/New Mexico, and the U.S.
Department of Energy. The risk screening assessment for this site wiil be conducted
again when all sampling has been completed at the site and will follow the most current
risk assessment procedures in place at the time the new evaluation is completed.
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Specific Comments

Table 3-2A
Summary of VOC Analytical Detection
Limits Used for ER Site 137 Scil Sampling, November and December 1994
(Off-site laboratory)

Analyte Reporting Limit (ug/kg)
Acetone 10
Benzene 5
Bromodichicromethane 5
Bromoform 5
Bromomethane 10
2-butanone 10
Carbon disulfide 5
Carbon tetrachloride 5
Chiorobenzene 5
Chioroethane 10
Chlorolorm
Chloromethane
Dibromochioromethane

1,1-dichloroethane
1,2-dichlocroethane
1,1-dichloroethene
1,2-dichioroethene
1,2-dichioropropane
cis-1,3-dichloropropene
trans-1,3-dichlorcpropene
Ethyl benzene
2-hexanone

Methylene chloride
4-methyi-2-pentanone
Styrene
1,1,2,2-tetrachloroethane
Tetrachlosoethene
Toluene
1,1,1-trichioroethane
1,1,2-trichloroethane
Trichloroethene

Vinyl acetate

Viny! chioride

Xylene

oglSio|w|o|oj|alnig oS o |oinlnlalx|aleiaiS o

Ho/kg = Microgram(s) per kilogram.
VOC = Volatile organic compound.

ALM9-99/WP/SNL:c4508.doc 301462.225 08 09/01/99 2:51 PM



l Specific Comments
l Table 3-2B
) Summary of SVOC Analytical Detection
. Limits Used for ER Site 137 Soil Sampling, November and December 1994
. (Off-site laboratory)
Analyte Reporting Limit {pg/kg)
. Acenaphthene 330
Acenaphthylene 330
Anthracene 330
Benzo{a)anthracene 330
. Benzo{a)pyrene 330
Banzo(b)fluoranthene 330
Benzo(ghi)perylene 330
' Benzo(k)fluoranthene 330
Benzoic acid 1600
Benzyl alcohol 330
' 4-bromaophenyi phenyl ether 330
Butylbenzy| phthalate 330
Carbazole 330
l 4-chioro-3-methylphenol 330
4-chlorobenzenamine 330
bis(2-chloroethoxy)methane 330
' bis(2-chloroethyl)ether 330
2-chloronaphthalene 330
2-chlorophenol 330
l 4-chlorophenyl phenyl ether 330
" . Chrysene 330
¢-cresol 330
Dibenz{a, h)anthracene 330
' Dibenzoluran 330
1,2-dichlorobenzene 330
1,3-dichiorobenzene 330
' 1,4-dichlorobenzene 330
3,3'-dichlorobenzidine 660
2,2'-dichlorodiisopropyl ether 330
' 2 4-dichlorphenol 330
Diethylphthalate 330
2,4-dimethyiphenol 330
. Dimethylphthalate 330
Di-n-buty! phthalate 330
Dinitro-o-cresol 1600
2,4-dinitropheno} 1600
l 2,4-dinitrotoluene 330
2,6-dinitrotoluene 330
' Di-n-cctyl phthalate 330
Refer to footnotes at end of tabie.

\
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Specific Comments

Table 3-2B (Concluded)
Summary of SVOC Analytical Detection
Limits Used for ER Site 137 Soil Sampling, November and December 1984

(Ofi-site laboratory)

Analyte Reporting Limit {pg/kg)
bis(2-ethylthexyl)phthalate 330
Fluoranthene 330
Fluorene 330
Hexachlorobenzene 330
Hexachlorobutadiene 330
Hexachloracyclopentadiene 330
Hexachlorosthane 330
Indeno(1,2,3-c,d)pyrene 330
\sophorone 330
2-methylnaphthalene 330
4-methylphancl 330
Naphthalene 33¢
2-nitroaniline 1600
3-nitroaniline 1600
4-nitroaniline 1600
Nitrobenzene 330
2-nitrophenol 330
4-nitrophenol 1600
n-nitrosodiphanylamine 330
n-nitroscdipropylamine 330
Pentachlorophenol 1600
Phenanthrene 330
Phanol 330
Pyrene 330
1,2,4-trichlorcbenzene 330
2,4,5-trichloropherol 1600
2,4,6-trichlorophenol 330

Hg/kg = Microgram(s) per kilogram.
SVOC = Semivclatiie arganic compound.

AL/9-99/WP/SNL:c4508.doc

301462.225 08 09/01/99 2:51 PM
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—i i o National Nuclear Security Administration
v 'd% Sandia Site Office
) Nockesr Secarsly Adwinisusiion P.O. Box 5400
Albuquerque, New Mexico 87185-5400
~0V 3‘4

CERTIFIED MAIL - RETURN RECEIPT REQUESTED . .
cT- DSt

-~ W3 Der
Mr. John E. Kieling, Manager &S5t 5Ee Recatds
o )

Permits Management Program

Hazardous Waste Bureau

New Mexico Environment Department el
2905 Rodeo Park Rd., Building E

Santa Fe, NM 87505

Dear Mr. Kieling,

Enclosed is one of two NMED copies of the Drain and Septic Systems (DSS) Sail
Vapor Well Sample Resuits at Sandia National Laboratories, New Mexico, EPA ID

No. NM5890110518. Per our verbal agreement, the second NMED copy is belng sent
directly to the Albugquerque Group Manager.

The soil vapor well design and sampling requirements were specified in the “Sampling
and Analysis Plan for Characterizing and Assessing Potential Releases to the
Environment from Septic and Other Miscellaneous Drain Systems at Sandia National
Laboratories/New Mexico” (SAP). This SAP was approved by the NMED on January"
28, 2000. All fieldwork was compieted in September 2003, and the data has been
reviewed and compiled for your review. With the submittal of this data, all sampling
obligations for DSS sites under the SAP have been satisfied.

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

Sincerely,

}Qw‘/énwmw

Karen L. Boardman
Manager

Enclosure

cc w/enclosure:
L. King, EPA, Region 6 (2 copies, via Certified Mail)
W. Moats, NMED-HWB (via Certified Mail)
M. Gardipe, ERD-AIP
C. Voorhees, NMED-OB (Santa Fe)
- D. Bierley, NMED-OB




J. Kieling - (2)

cc w/o enclosure:

K. Thomas, EPA, Region 6
S. Martin, NMED-HWB

F. Nimick, SNL, MS 1089

D. Stockham, SNL., MS 1087
P. Freshour, SNL, MS 1087
M. Sanders, SNL, MS 1087
A. Blumberg, SNL, MS 0141




date:

from:

subject

1SS RECORDS CENTER, 6133 — @ Sandia National Laboratories

Cperated for the U.S. Depariment of Energy by
Sandia Corporation

Albuguerque, New Mexico B7185-1089

Qctober 27, 2003
Peter B. Davies, MS-0701 (6100)

-

e AN
Fran Nimick, MS-1089 (6101)

Drain and Septic Systems (DSS) Soil Vapor Well Sample Results

A 150-fi-deep vadose zone soil vapor (SV) monitoring well was installed at each of seven
individual DSS sites in May and June 2003. The well locations are shown on Figure 1. These
wells were required by the New Mexico Environment Department (NMED) as part of the
environmentai characterization of DSS sites at Sandia National Laboratories/New Mexico
(SNL/NM). The sites where these wells were installed were selected jointly by NMED
regulators and SNL/NM Environmental Restoration (ER) project personnel] based on the results
of previous environmental characterization work completed at the sites, and in accordance with
requirements and parameters described in the “Sampling and Analysis Plan for Characterizing
and Assessing Potential Releases to the Environment from Septic and Other Miscellaneous Drain
Systems at Sandia National Laboratories/New Mexico” (SAP). This SAP was formally
approved by the NMED on January 28, 2000.

The SV well design and sampling requirements were specified in the SAP. SV well sampling
ports were completed in each well at 5, 20, 70, 100, and 150 ft below ground surface. As
specified in the SAP, a minimum of three months were allowed to elapse to allow for the
dissipation of short-term, near-borehole disequilibrium conditions that may have been introduced
during drilling before samples were coilected from the wells. A total of 37 soil vapor samples
(five from each of the seven wells, plus two duplicate samples) were collected using standard
active soil vapor sample collection techniques on September 9 and 10, 2003. These samples
were submitted to an off-site commercial laboratory for total volatile organic compound (VOC)
analyses using U.S. Environmental Protection Agency (EPA) Method TO-14A. The analytical
results were provided to SNL/NM several weeks later, and were reviewed using standard data
validation procedures. No significant quality problems were found with the data.

Excepfional Saervice in the Naticnal Intere st
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Peter B. Davies, MS-0701 (6100) -3- October 27, 2003

The total VQC analytical results for the SV samples from each sampling interval are summarized

in Table 1 below, and the analytical report summary pages showing individual compounds
detected in the samples are provided as Attachment A.

Table 1. DSS Soil Vapor Well Total VOC Analytical Results (ppmv)
o

-
150 ft.
SWMU or - Depth
DSS Site 5ft 20 f 70 fr 100 fi 130 fi | {duplicate
Number Well Name | Depth | Depth | Depth Depth  { Depthi | sample)
137 137-VW-01 | 0.004 [ 0.00] 0.005 0.052 0.018 None

159 159-VW-01 | 0.057 { €101 0421 0.851 0.965 (.995
165 165-VW-01 | 0.029 | 0.03] 0.053 0.367 0.332 None
1404 1004-VW-01 | 0.001 | 0.004 0.003 0.005 0.003 None
1052 1052-VW-01 | 0.069 | 0.066 0.100 0.169 0.147 None
1081 1081-VvW-01 | 0.023 | 0.001 0.018 0.005 0.006 0.008
10992 1092-VW-01 | 2418 | 1.377 0.716 0.529 0.394 None

DSS = Drain and Septic Systems.

ft = Feel.

ppmv = Parts per million by volume.
SWMU = Solid Waste Management Unit.
vOC = Volatile organic compound(s).
VW = Vapor well.

The SAP specifiss that any site at which the total VOC concentration in the 150-{oot depth
samp:z exceeds [0 ppmv would require groundwater monitoring, ar.d also requires that
additional DSS sites be selected for deep soi! vapor wells. Conversely, if the 10 ppmv action
level was nct exceeded in any 150-f1. deep sample, then no additional soi! vapor or groundwater
wells would be required. Therefore, since the total VCC concentration did not exczed 10 ppmy
tetal VOCs in any of the samples collected from the seven SV wells, it is expected at this point

that no additional SV or groundwater monitorin.g wells will be required at these or other DSS
sites.

If vou have any questions rega-ding this submissicn, plzase contact either Dwight Stockham at
844-5493, or Mike Sanders at 284-2478.

Enclosure:

Copy to:

MS 1089 Fran B. Nimick, 6101 ﬂff/
MS 1087 Dwight Stockham, 6133

MS 1087 Faul Freshour, 6133

MS 1087 Mike Sanders, 6133

MS 1089 Dick Fate, 6135

MS 1083 M. J. Davis, 6135

MS 1087 ISS Records Center, 6133




Attachment A

DSS Soil Vapor Well Sample Analytical Summary Reports
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EXECUTIVE SUMMARY - Detection Highlights

K3I1%0159
i REPORTING ANALYTICAL
PARAMETER RESULT LIMIT UNITS METEOD
063060-001/137-VW-01-5-SV 09/09/03 16:40 001
Dichlorodifluoromsthane 0.53 7 2.0 ppb (v/v} EP2-21 TD-14A
Carbon disulfide 2.6 7 10 pob (v/v) EPA-21 TO-14A
Tcluene .75 J 2.0 ppb (v/v} EPA-21 TO-14A
063061-001/137-VW-01-20-SV 09/03/03 10:45 002
1,1,1-Trichloroethane 0.80 g 2.0 peb{v/v) EPA-21 TO-14A
Toluene 6.68 J 2.0 pob(v/v) EPA-21 TO-14A
063062*0b1/137-VW-01—70-SV 02/0%/03 10:50 003
Dichlorodiflucromethane 0.51 J 2.0 ppb {v/v) EPA-21 TO-142
1,1,1-Trichlorcethane 2.2 2.0 b (v /v) EPA-21 TQG-14A
Trichlorcethene .88 J 2.0 opb {v/v) EPA-21 TO-14A
Toluene 1.7 3 2.0 pob (v /v) EPR-21 TO-14A
063063-001/137-VW-01-100-SV 0%/09/03 10:55 004
Dichlorodifiucromethane 0.5 J 2.0 pen(v/v) EPA-21 TO-14A
Carbon disulfide 3.6 J 10 prb {(v/v) EPA-21 TO-14A
1,1,1-Trichlecroethane 2.2 2.0 ppb{v/v) EPA-21 TO-142
Benzene 2.0 2.0 ppe (v/v) EPA-21 TO-14A
Trichlorcethene 1.4 J 2.0 PEE (v/v) EPA-21 TO-14A
Toluene 4.7 2.0 pED(v/Vv) EPA-21 TO-14A
thylkenzene 7.8 2.0 peb {v/v) EPA-21 TO-14A
m-Xylene & p-Xylene 21 2.0 pEb {v/v) EPA-21 TO-141
o-Xylene 5.9 2.0 pEb (v/v) EPA-21 TO-14A
4-Ethyltoluene . 1.5 0 2.0 pph (v/v} EZPp-21 TO-14A
1,2,4-Trimethylbenzene 1.4 J 2.0 ppb{v/v) EPA-27 TO-14A
063064«001[137-?97-01—150-SV 09/09/03 11:00 005
Dichlcrodifluoromethane 0.56 J 2.0 peb {v/v) EPR-21 TC-1432
Acetcne 4.9 J 10 ppb (v/v) ERA-21 TO-14A
2-Butancne (MEK) 4.9 7 10 epb(v/v) EPA-21 TO-14A
1,1,1-Trichloroethane 1.9 7 2.0 peb{v/v) EPA-21 TQ-14A
Trichlorocethene 2.7 2.0 eeb{v/v) EPA-21 TO-14A
Toluene 2.5 2.0 PR {v/v) EPA-21 TO-14A
Tetrachloxcethene ¢.74 J 2.0 ppb{v/v} EPA-21 TO-14A

———



EXECUTIVE SUMMARY - Detection Highlights

E31150174
REPORTING ANALYTICRIL,
PARAMETER RESULT LIMIT UNITS METEOD
063076-001/159-VH-01-5-8V 09/09/03 14:00 001
Dichlorodiflucromethane 6.70 & 2.0 ppb (v/v] EPA-21 TO-14A
Trichlorofluoromethanes 1.7 4 2.0 ppb (v/v) EPA-21 TO-14A
1,%i,2-Trichloro- 29 2.0 ppb{v/v} EPA-21 TO-14A
1,2, 2-trifiuoroethane
Carbon tetrachloride 1.4 J 2.0 ppb {v/v) EPA-21 TO-14A
Trichlorcethene 24 2.0 pph (v/v) EPA-21 TO-14A
Toluene 0.87 T 2.0 ppb{v/v) EPA-21 TO-142A
063077-001/159-VW-01-20-SV 09/09/03 14:05 Qa2
Dichlorodiflucromethane 0.94 J 2.0 pob (v/v) EPA-21 TO-14A
Trichlorofluoromethana 2.1 2.0 ppb (v/v] EPA-21 TO-142
1,1,2-Trichloro- 57 2.6 opb{v/v) EPA-21 TO-142
1,2,2-triflucroerhane
Carbon tetrachloeride 2.4 2.0 ppb(v/v) EPA-21 TO-14A
Trichloroethens 37 2.0 opb {v/v} EPA-~21 TO-14A
Toluene 1.7 J 2.0 pPb (v/vi EPA-21 TO-14A
06307B-001/159-VW-01-70-SV 09/09/03 14:10 {03
Dichlorediflucromethane 2.5 2.0 ppb (v/v) EPA-21 TO-14A
Trichloroflucoromethane 7.7 2.0 pob{v/v} EPA-21 TO-14A
1,1-Dichloxcethene 1.3 3 2.0 ppb(v/v) EPA-21 TO-14A4
1,1,2-Trichlorc- 250 2.0 ppb(v/v) EPA-21 TO-14A
1,2,2-triflucroethane
Acetone 2.8 J 10 peb{v/v} EPR-21 TC-142A
Chloroform 1.3 J 2.0 ppbi{v/v} EPA-21 TO-14A
Carbon tetrachloride 11 2.0 peb(v/v) EPA-2Z1 TO-14A
Trichloroethene 140 2.0 prb{v/v) EPA-21 TO-14A
Toluene 2.6 2.0 pph{v/v) EPA-21 TO-14A
Tetrachloroethene 1.2 3 2.0 peb{v/v} EPA-21 TO-14A
063079-001/159-VW-01-100~-8V 09/09/03 14:15 004
Dichlerodifluoromethane 4.8 2.0 ppe (v/Vv) EPA-21 TO-14A
Trichlorocfluoromethane 19 2.0 peb (v/v) EPA-21 TO-14A
1,1-Bichloroethene 2.8 2.0 ppb (v/v) BEPA-21 TO-14A
1,1,2-Trichloro- 480 2.0 ppbiv/v)  EPA-21 TO-14A
1,2,2-trifluoroethane
Acetone 3.1 J 1a ppb {v/v) EPA-21 TQ-14A
Chloroform 2.6 2.0 ppl{v/v) BPA-21 TO-143
Carbon tetrachloride 14 2.0 ppb (v/v) EPA-21 TC-14A
Trichlcroethene 320 2.0 ppk (v/v) EPA-21 TO-Ll4A

(Continued on next page)




EXECUTIVE SUMMARY - Detection Highlights

B3I150174
REPORTING ANALYTICAL
PARAMETER RESULT LIMIT UNITS METEOD
063079-001/159-VW-01-100~-5V 09/09/03 14:15 004
Toluene 3.0 2.0 PEDL (v/v) EPA-21 TO-14A
Tetrachlorcethene 1.6 J 2.0 prb (v/v) EPZ-21 TO-14Rh

063080-001/159-VW-01-150-5V 09/09/63 14:20 005

Dichlorodiflucromethane 4.4 4.1 peb (v/v) EPA-21 TO-14A
Trichlorcf luoromethansa 8 4.1 pebiv/v) ERPA-21 TO-14A
1,l1-Dichlorcethene 2.3 70 4.1 pob(v/v} EBA-21 TO-14A
Carbon disulfide 11 3 20 ppb (v/v) E>R-21 TO-14hA
1,1,2-Trichloro- 440 4.1 peb (v/v) EPA-21 TO-1aA
1,2,2-trifluorcethane
Acetone 6.7 J 20 ppo (v/v) EFA-21 TO-14A
2-Butancne (MEX) 31 20 pob {v/v) EPA-21 TO-14A
Chloxoform 2.0 J 4.1 pob (v/v} EPA-21 TO-14A
Carbon tetrachleride 7.2 4.1 opb (v/v) EPA-21 TO-14A
Trichlorosethene 440 4.1 po {v/v) EPA-21 TO-14A
e Tolu=ne 1.4 73 4.1 ek (v/v) EPA-21 TC-143A
Tetrachloroethene 1.4 7 4.1 PpE (v/v) EPAR-21 TC-14A

063081-001/159-VW-01-150-DU0 09,/09/03 14:25 006

Dichlorodifluoromethane 4.3 4.9 ppb (v/v} EPA-21 TO-14A
Chloromethane 2.1 3 8.0 peb(v/v) EPA-21 TC-14A
Trichlorofluorcmethane 18 4.0 peb{v/v} EPA-21 TO-14A
1,1l-Dichloroethene 2.2 J 4.0 ppb (v/v) EPA-21 TO-14A
Carbon disulfide 4.4 J 20 ppb {v/v} EPA-21 TO-14A
1,1,2-Trichloro- 440 4.0 opbi{v/v) EPA-~21 TO-14A
1,2,2-trifluoroethane
Acetone 7.7 3 20 ppb (v/v)} EPA-21 TO-142
2-Butanone (MEK) 54 20 ppb (v/v) EPA-21 TO-14A
Chlorcform 2.9 4J 4.0 ppb{v/v} EPA-21 TC-14A
Carbon tetrachloride 6.9 4.0 Ppb (v/v) EPA-21 TO-14A
Trichloroethene 450 4.0 ppb (v/v) EPA-21 TO-14A
Toluene 2.00 4.0 ppb{v/v} EPA-21 TO-14A
Tetrachlorcethene 1.6 J 4.0 ppb (v/v) EPA-21 T0-142

Z3IT150174 19




EXECUTIVE SUMMARY - Detection Highlights

E3I150176
REPORTING ANALYTICAL
PARAMETER RESULT LIMIT TNITS METHOD
063082-001/165-VW-01-5-SV 05/05/63 13:10 001
. Dichlorodiflucrcmethane 0.5 7 2.0 . ok {viv} EFA-21 TC-142
Trichlerefluoromethan= 1.5 J 2.0 pRE (v/v) ZEA-21 TO-14A
Carson disulfide 2.8 J 190 pob (v/v! EPA-21 TO-14A
1,1,.2-Trichlore- 10 2.0 poc (v/ v} EPA-21 TO-133
1,2,2-triflucrocethan
Acercne 4.0 J 10 EEL (v/ v} E35-21 TO-1lik
g Chloroform 6.9 2.0 Epb (v/v) EPA-21 TO-14a
Carzca tetrachleride 0.80 J 2.0 peb (v/v) EPA-21 TO-14h
Trichloroethene 1.7 J 2.0 erb {v/) EPA-23 TO-14A
063C83-001/165-VW~01-20-5V 09/09/03 13:15 002
Trizhloroflucrometians 0.85 J 2.0 EpD (v /) EPR-22 TC-143
2,1,2-Trxichlorc- 8.2 2.0 pob (v/v) EPA-21 TO-14A4
1,2,2-criflucrgetchane
Chlorcform 17 2.0 pob (v/v} EPa-21 TC-14A
- Carbon terrac 1.04d 2.0 ppb iv/v} EPA-21 TO-13A
Trizhlsroethens 3.4 2.0 pph (v/v) EPA-21 TO-14A
Tcluene 06.63 J 2.0 opb {v/v) EZR-21 TO-143
063084-001/165-VW-01-70-SV 09/09/03 13:20 003
Dichlorodifluoromethane 0.57 J 2.0 ppb (v/v) EPA-2. TO-14A
Trickloroflucrecmecthane 0.58 J 2.0 Ppbh{v/v} EPA-21 TC-314A
1,1,2-Trichlioro- 8.3 2.0 pob (v/v) EPA-21 TO-14A
1,2.,2-txriflucrsethane
Acetone 15 10 pob (v/v) EFA-21 TO-14A
Methylene chloride 1.7 3 2.0 ppb(v/v) EPA-21 TO-14A
Chloroform 21 2.0 pER(v/v) EPA-21 TO-14A
Trichlorgerhene 3.4 2.0 ppb(v/v) EPA-21 TO-14A
Toluene 2.9 2.0 ppb(v/v) EPA-21 TO-14A
053085-001/165-VW-01-100-5V 09!09/03 13:-25 004
Dichleorodifiuoromethane i.13 2.0 ppb (v/v) EPA-21 TO-14A
) trichlorofluoromethane 4.4 z.Q pRb (v/v} ZPA-21 TO-14A
i,1-Dichlorcethene 0.93 7 2.0 ppbiv/v) EPA-2Z1 TO-14A
i1,1,2-Trickloro- 170 2.0 ppb (v/v) EPA-21 TO-1<A
1,2,2-trifluorgechane
Acetone 3.4 & 19 PRb (v/7] EPA-2. TC-14A
Methylene chlioride 8.0 2.0 pob (w/v) EPA-21 TO-14A
Chlcroform 140 2.0 Pob{v/v) EPA-21 TO-14A
Carbon tetrachloride 3.1 2.0 opb (v/v) EBA-21 TO-1l4A

E3ILLSQITE

{Continued on next page)
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EXECUTIVE SUMMARY - Detection Highlights

E3I150176
REPORTING ANALYTICAL
PARAMETER RESULT LIMIT ONITS METHCD
063085-001/165-VW-01~100-SV 09/09/03 13:25 004
Trichloroethene 26 2.0 pob(v/v) EPA-21 TO-14A
Bromeodichloromethane 2.1 2.0 ppb (v/v} EPA-21 TC-14A
Toluene 1.6 J 2.0 peb v/} EPA-21 TC-14A
Tetracnloroethene 1.4 7 2.0 b v /) EPE-21 TO-14A
‘063086-001/165—W—01-150-S‘J 62/09/03 13:30 005
Dicnlorodifluoromethane 1.1 2.0 pob {¥/v) EPA-21 TO-143
Trichlorofluoromerhana 3.4 2.0 peb (v/v) EPA-21 TO-14A
1, 1-Dichloroethene 0.88 J 2.0 peb{v/v) EPA-21 TO-14a
1,1,2-Txichloro- 170 2.9 pob {(v/v) EPAR-21 TC-13A
1,2,2-trifluoxcethane

Rcetone 3.4 0 14 Pk (/) EPA-21 TO-i4a
Methylene chioride 14 2.0 ppbk{v/v] EPA-21 TO-142
Chloroiorm 120 2.0 peb (v/v) EPA-21 TO-14A
Carbor tetrachloride 6.9 2.0 pok (v/} EPA-2. TO-14A
Trichloroethene 8.2 2.0 opk (v/v) EPA-21 TO-14A
Toluene 2.8 2.0 ppo (v/v} EPA-21 TC-143
Terrachlorxcethens 1.5 3 2.0 pob (v/v} EPA-21 TO-14A




ZII1E3152

EXECUTIVE SUMMARY - Detection Highlights

E3T1501.89
REBORTING ANALYTICAL

PARAMETER RESULT LIMIT UNITS METHCD
063087-001/1004-VW-01-5-SV 09/09/03 12:30 001

Toluene 1.4 J 2.0 peb{v/v) ERA~21 TO-i4A
063088-001/1004-VW-01-20-SV 0%/05/03 12:35 002

Dichlorodifluoromethane 0.51 J 2.0 pob {v/v) EPA-21 TO-14A

Acertone 2.0 J 10 ppb (v/v} BPA-21 TC-14A

Toluene 1.5 7 2.0 ppb (v/v) EPR-21 TO-14A
063089-001/1004-VW-01-70-SV 03/09/03 12:40 003

Trichlorofluoromethane 0.73 g 2.0 ppb {v/v) EPA-21 TO-14A

Chioroform V.82 J 2.0 ppb (v/v) EPR~-21 TC-14A

Toluene 1.7 4§ 2.0 ppb(v/v) EPR-21 TO-14A
063090-001/1004-VW-01-100~-5V 0%/09/03 12:45 004

Trichlcreoflivoromethane 0.2%9 J 2.0 ppb iv/v) EPA-21 TO-14A

Acetone 2.8 J 10 ppb (v/vi EPA-21 TO-142

Tcluene 1.3 7 2.0 pob (v/v) EPA-21 TO-14R
053091-001/1004-VW-01-150-5V 09/0%/03 12:50 005

Trichlorcethene 0.32 7 2.0 prb (v/v) EPA-Z1 TO-143

Toluene 2.4 2.0 ppb (v/v} EPA-21 TO-14A

13
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EXECUTIVE SUMMARY - Detection Highlights

E3I1501594

{Centinued on pext page)

REPORTING ANALYTICAL
PARAMETER RESULT LIMIT UNITS METHOD
063092-001/1D052-VW-01-5~SV 05/10/03 07:35 001
Dichlorodiflucromethane 2.2 2.0 pb (v/w) EPA-21 TO-14h
Trichlorcfluoromechane 15 Z.0 prbh (v/v) EPA-21 TO-14A
1,.,2-Trichloro- 1.4 J 2.0 ppr (v/v) EPA-21 TO-143
1,2,2-trifluorcethane
Chloroform 3.5 2.0 ppbi{v/v} EPA-21 TD-144
Carbcn tetrachloride 3.5 2.0 peb (v/v) EPA-21 TO-l4A
Benzene 0.90 J 2.0 ppb (v/v) EFA-21 TO-14A
Trichloroethens 11 2.0 peb (v/v) EPA-21 TO-14A
Toluene 1.0 J 2.0 opb (v/v) EPA-21 TO-14A
Tetrachleroethene 3z 2.0 ppb{v/v) EPA-21 TO-14A
063093—001/1052-Vﬁ-01—20*SV’09[10f03 07:40 002
Dichlozeodiflucromethane 1.5 J 2.0 pob{v/v) EPA-21 TC-14A
Trichlorofluoromethane g.1 2.0 opb (v/v) EPA-21 TO-14A
i,1,2-Trichloro- 6.8 J 2.0 Epb (v/v} EPA-~2]1 TO-14A
1,2,2-trifluorcethane
Chloroform 2.7 2.0 PRo{v/v} EPA-21 TC-13A
Carbon tetrachleride 1.4 J 2.0 b (v/v) EPA-21 TO-14A
Trichlorcethene 1y 2.0 ppb (v/v) EPA-21 TC-14A
Toluene 1.8 3 2.0 ppb (v/v) EPR-21 TO-14A
Tatrachlcroethene 39 2.0 pehi{v/v) EPA-21 TD-14A
063094-001/1052-VW-01-70-SV 09/10/03 07:45 003
Dichlerodiiluoromethane 2.3 2.0 pub{v/v} EPA-21 TO-14A
Trichloroflucromethane 13 2.0 pRb{v/v) EPA-21 TO-14A
1,1,2-Trichloroc- 1.7 J 2. ppb (v/v) EPAR-21 TO-14A
1,2,2-triflucroechane
Acetone 6.2 J 10 ppb{v/v) EPA-21 TO-12A
Chlerofcrm 5.4 2.0 ppb (v/v) EFA~21 TO-14A
Carbon tetrachloride 2.8 2.0 pob (v/v) EFL~21 TO-143
Trichlorcethene 15 2.0 ppb{v/v) EPA~21 TO-14A
Toluene it 2.0 opb {v/v] EpAa-21 TO-1424
Tetcrachloroethene 43 2.0 ppb (v/v) EPA-21 TO-14R
063095-001/1052-V¥-01-100-SV 09/10/03 07:50 Co04
Dichlorodifluorcmethane 6.6 2.0 pob (v/v) EPR-21 TO-1417
Trichlcrofluoromethane 44 2.0 ppb (v/v) EPA-21 TO-14A
1,1,2-Trichloro- 4.5 2.0 ppk (v/v)  EPA-21 TC-14A
1,2,2-trifluoroethane
Acestone 5.9 J 10 ppb{v/v) EPA-21 TO-14A




EXECUTIVE SUMMARY - Detection Highlights

E3T154194
REPORTING ANALYTICAL
PAEAMETER 'Rl_EZSULT LIMIT UNITS METEDID
063095-001/1D52~VW-01~100~-SY 09/106/03 07:50 004
Chlcroforw 15 2.0 pob (v/v) BEPA-21 TO-14RA
Carbon tetrachlcrids 2.5 2.0 Pok v/} EPA-21 TO-14R
Benzene 0.88 J 2.0 TEb(v/v) ZPA~21 TO-143
Trichlorcethene 21 2.0 opb {v/ v} BPRA-21 TO-14A
Toluene 21 2.¢ pEh (v/v) EPA-21 TO-14A
Taetrachliorcethene 50 2.0 ppb iv/v) EPR-21 TC-L4A
063096-0D01/1052-VA~01-150-SV 09/10/03 ¢7:55 005
Dicklorodifluorcmethane 7.5 2.0 ppb (v/v) EFR-21 TO-145
Trichlorofluoromerhane 41 2.0 pob (v/v) EPA-21 TO-14A
Carror. disuliicde 5.6 J 10 pph (w/ v EPA-21 TO-14A
1,1,2-Trichloro- 4.0 2.0 pob {v/v) BREA-21 TD-14A
1,2,2-criflucroethare

Chioroiorm 23 2.0 peb {v/v) TEA-21 TO-14A
Carbon tetrachloride 16 2.8 protv/n) EF&-21 TS-144
Benzene 1.1 43 2.0 peo (v/v) EPA-21 TO-14A
Trichloroethene 18 2.0 ppb{v/v) EPR-21 TO-14A
Toluene 4.5 2.C pb lv/v) EPA-21 TO-14A
Tekracnlcrcethene g 2.0 opb (v/v) EPA-21 TC-14A




2318164

EXECUTIVE SUMMARY - Detection Highlights

E31I150164
REPCRTING ANALYTICAL
PARBMETER RESULT LIMIT UNITS METEQD
063065-001/1081-VW-01-5-5V €9/08/03 11:25 001
Dichlorodiflucrometihane 0.50 J 2.0 PPb (v/v) EPA-21 TO-14A
Chliecromethane 1.4 0 4.0 rpbi{v/v) EPA-21 TO-14A
Chloroethane 2.0 J 4.0 pph{v/v} EPA-21 TO-14A
Carbon disulfide 7.3 J 0 ppb (v/v) EPA-21 TO-14A
Acetone 8.5 J 10 ppb (v/v) EPA-21 TO-14A
Benzene 1.3 37 2.0 PRb (v/ V) EPA-21 TC-14A
Toluene 2.4 2.0 pph v/ EPR-21 TG-14A
063066-001,/1081-VW-01-20-SV 09/09/03 11:30 002
Dichlorodifluorometihane ¢.51 J 2.0 ppk v/ v} EPA-Z1 TO-14A
Toluene 0.83 J 2.0 ppb (v/} EPA-21 TO-14A
063067-001/1081-VW-01-70-SV 99/09/03 11:35 003
ichleoredifluoromechane 0.53 J 2.0 Ppb (v/v) EPA-21 TO-14A
Benzene 3.9 2.0 pob (v/v} EPA-21 TO-14A
Toluene 1z 2.0 peh (/) EPA-21 TO-14A
Tetrachlorcethene 0.78 J 2.0 epb (v/v) EFA-21 TO-14A
G63068-001/1081-VW-01-100-8V 03/09/03 11:4G0 (o4
Dichlcocrodifluoromethane 0.59 J 2.0 pED [(V/ V) EPA-21 TO-1l4A
Toluene 3.3 2.0 peb(v/v) EPA-~21 TO-14A
Tetrachloroethene 0.89 J 2.0 ppb (v/v} EPA-21 TOQO-14A
063069~001/1081-VW-01-150-5SV 09/09/03 11:45 005
Dichlorodifluoromethane .55 J z.0 ppo{v/v} EPA-21 TO-14A
Trichloroethene 1.1 7 2.0 vk (v/ v} EPA-21 TO-14A
Toluene ; 1.1 2.0 eeb(v/v) EPA-~21 TO-14A
Tetrachlorcethene 1.0 J 2.0 pebi{v/v) EPA-21 TO-~14RA
063070-001/1081-VW-01-150-D0 03/09/03 11:50 GO&
Dichlorodifluorcmethane 0.60 J 2.0 ppk {v/v) EPA-22 TO-144
Trichlorcethene 0.54 J 2.0 PEb(v/v) EPA-21 TO-~14A
Toluene 3.6 2.0 pob (v/v) EPA-21 TO-14A
Terrachlorcethene 1.2 37 2.0 ppb (v/v) EPA-21 TO-14A
m-Xyleng &% p-Xylene 1.5 7 2.0 epb (v/v) EPA-21 TC-14n
0-Xyl=ne 0.66 J 2.0 pph (v/v) EPR-21 TO-14A




EIX1ZJ169

EXECUTIVE SUMMARY - Detection Highlights

B31150169
REPORTING ANALYTICAL
PARAMETER RESULT LIMIT DUNITS METEOD
0&3071—001/1092—?“—Dl-S—SV 09%/09/03 09:05 401
1,1,2-Trichloro- 23 16 ppb (v/v) EPA-21 TC-14A
1,2,2-triflucrcethane _
Chloroform 8.1 J 16 Pob {v/v) EPA-21 TC-14A
Trichloroethene 2300 16 ppb (v/v) EPA-21 TO-14R
Tetrachloroethene 17 16 ppb(v/v] EPA-21 TG-14A
063072-001/1062-VW-01~-20-5V 09/09/03 09:10 002
1,1,2-Trichloro-~ 58 7.9 ppE (v/v) EPA-21 TO-14A
1,2,2-triflucroethane
Chlorcform 5.0J0 7.9 ppb(v/v) EPA-21 TO-14A
Trichlercethene 1300 7.9 vpb (v/v) EPA~21 TO-314A
Toluene 4.1 J 7.9 pRb v/} EPA-21 TO-14A
Tetrachloroethene ip 7.% ppb (v/v) EPA-21 TO-14A
063073-001/1092-VW-01-70-SV 09/09/03 09:15 003
1,1,2-Trichloro- 28 6.1 pob(v/v] EFA-21 TO-14A
1,2,2-trifluorcethane
Acetone 8.5 4 31 opb (v/v) EPA-21 TQ-14A
2-Butanone {(MEK] 2.6 J 31 gpb(v/v) EPA~21 TO-14A
Trichlcroethene €50 6.1 Tpb(v/v) EFA-21 TO-142
Toluene ls 4.1 ppbiv/vi EPA-21 TO-14A
Tetrachloroethene 5.2 7 6.1 ppb (v/v} EPA-21 TO-14A
063074-001/1092-VH-01-100-SV 09/09/03 09:20 004
1,1,2-Trichloroe- 14 3.9 ppb{v/V) EPA-21 TO-14A
1,2,2-trifluorcethane
Acetone 8.0 J 20 ppb{v/v]} EPA-21 TO-14A
2-Butanone (MEK] i2 J 20 ppb(v/v}  EPA-21 TO-14A
Chloroform 1.9 J 3.9 ppbiv/v)  EPA-21 TO-14A
Trichloroethene 480 1.9 ppb(v/v) EPA-21 TO-14A
Toluene 8.2 3.9 ppb (v/v} EPA-21 TO-14A
Tetrachloroethene 3.87 3.9 peb (v/v) EPA-21 "T0O-14A
063075-001/1092-VW-01-150-5V 09/09/03 09:25 005
Trichlorofiucromebhane 0.54 J 2.0 ppb {~/v} EFA-21 TC-14A
1,1,2-Trichloro- 8.1 2.0 rpbiv/v}  EPA-21 TO-14A
1,2.2-trifluorcethane
Z-Butanone (MEK: 9.2 J 10 ppb (v/v) EPA-21 TO-14A
Chleroform 1.6 J 2.0 ppb (v/v) EPA-21 TD-14A

{Continued on next page)
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EXECUTIVE SUMMARY - Detection Highlights

B3T150159
REPORTING ANALYTICAL
PARAMETER RESULT LIMIT i UNIIS METHOD
063075-001/1092-VW-01-150-5V 09/09/{]3 09:25 Q05
Trichloroethene 370 2.0 pob{v/v) EPA-z1 TO-1laa
Toluene 2.1 2.0 opb (v/v) EPA-27 TO-14A
Tetrachloroethene 2.8 2.0 eb (v/v} EPA-21 'TQ-14A
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National Nuclear Security Administration

iR Iy Sandia Site Office

. § Vm’ > P.0. Box 5400

Hostonds Noslose Securly Aemeietre Albuguerque, New Mexico 87185-5400
“aR 2 3 08

CERTIFIED MAIL ~ RETURN RECE!PT REQUESTED

Mr. James Bearzi, Chief

Hazardous Waste Bureau

New Mexice Environment Department
280& Rodec Park Road East, Building 1
Santa Fe, NM 87505

Dear Mr. Bearzi:

On behalf of the Department of Energy (DOE) and Sandia Corpaoration, DOE is
submitting the enclosed Solid Waste Management Unit {SWMU) Assessment Reports
and Proposals for Correclive Action Complete (CAC) for Drain and Septic Systems
(DSS) Sites 1081 and 1092. DOE is also submitting responses to the Request for
Supplemental Information (RSI1) for SWMUs 137, 146, 148, 152, and 153 at Sandia
National Laboratories, New Mexico, EPA 1D No. NM5890110518. These documents
are compiled as DSS Round 8 and CAC {formerly No further Action [NFA]) Batch 26.

This submittal includes descriptions of the site characterization work and risk
assessments for DSS Area of Concern (AOC) Sites 1081 and 10982, and SWMUs 137,
146, 148, 152, and 153. The risk assessments conclude that for these seven 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.

Based on the information provided, DOE and Sandia are requesting a aetermination of
Corrective Action Complete without controls for these DSS sites.

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

INFGRV 2T o o

Sincerely,

" Patty Wagner
Manager

Enclosure



Mr. J. Bearzi (2) MAR 2 3 2008

cc w/ enclosure:

L. King, EPA, Region 6 {Via Certified Mail}
W. Moats, NMED-HWB (Via Certified Mail)
M. Gardipe, NNSA/SC/ERD

D. Pepe, NMED-OB (Santa Fe)

J. Volkerding, NMED-OB

CC W/0 enciosure,:

F. Nimick, SNL, MS 108¢

D. Stockham, SNL, MS 1087
B. Langkopf, SNL, MS 1087
M. Sanders, SNL, MS 1087
R. Methvin, SNL MS 1087

J. Pavietich, SNL MS 1087
A. Villareal, SNL, MS 1035
A. Blumberg, SNL, MS 0141
M. J. Davis, SNL, MS 1088
ESHSEC Records Center, MS 1087



Sandia National Laboratories/New Mexico
Environmental Restoration Project

REQUEST FOR SUPPLEMENTAL INFORMATION
RESPONSE AND PROPOSAL FOR
CORRECTIVE ACTION COMPLETE FOR
DRAIN AND SEPTIC SYSTEMS SWMU 137,
BUILDINGS 6540/6542 SEPTIC SYSTEM AT
TECHNICAL AREA I

March 2005

United States Department of Energy
Sandia Site Office
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ACRONYMS AND ABBREVIATIONS

AQC Area(s) of Concern

ACP Administrative Operating Procedure

bgs below ground surface

CAC Corrective Action Complete

cocC constituent of concern

COPEC constituent of potential ecological concern
DCF dose conversion factor

DOE U.S. Department of Energy

DQO data quality objective

bSS Drain and Septic Systems

ENCO ENCOTEC Laboratory

EPA U.S. Environmental Protection Agency
ER Envirecnmental Restoration

FiP Field Implementation Plan

HEAST Health Effects Assessment Summary Tables
HI hazard index

HRMB Hazardous and Radioactive Materials Bureau
IRIS Integrated Risk Information System

KAFB Kirtland Air Force Base

kg kilogram(s)

LAS Lockheed Analytical Services

MDA minimum detectable activity

mg milligram(s)

mrem millirem

NFA no further action

NMED New Mexico Environment Department
OSWER Office of Solid Waste and Emergency Response
ou Operable Unit

ppmyv parts per million by volume

QA quality assurance

Qc quality control

QES Quanterra Environmental Services

RAGS Risk Assessment Guidance for Superfund
RCRA Rescurce Conservation and Recovery Act
RFI RCRA Facility Investigation

RME reasonable maximum exposure

RPSD Radiation Protection Sample Diagnostics
RSI Request for Supplemental Information
SAP Sampling and Analysis Plan

SNL/NM Sandia National L aboratories/New Mexico
SvOoC semivolatile organic compound

SWMU Solid Waste Management Unit

TA Technical Area

TEDE total effective dose equivalent

TMA Thermo Analytical inc./Eberline Laboratories
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1.0 INTRODUCTION

1.1 Investigation History

Solid Waste Management Unit (SWMU) 137 was originally one of 23 SWMUs designated as
Operable Unit (OU) 1295 at Sandia Nationa! Laboratories/New Mexico (SNL/NM). This number
was reduced to 22 when a petition for Administrative No Further Action (NFA) was approved by
the New Mexico Environment Department (NMED) for SWMU 139 in 1995,

In January 1997, an NFA proposal was submitted to the NMED for SWMU 137 (SNL/NM
January 1997). In June 1999, the NMED Hazardous and Radioactive Materials Bureau (HRMB})
responded with a Request for Supplemental Information (RS1) on the NFA proposal that
required finalized location and site maps, revised analytical tables that included complete
analyte lists and method detection limits for the analytes, estimates of effluent volumes
discharged to the system, and a revised risk assessment, which includes cyanide (NMED June
1999}. The NMED/HRMB also stated that no NFA would be approved without groundwater
characterization, unless the agency gained confidence that such approvals would be protective
of human health and the environment after SNL/NM conducted a study of a sample population
of septic systems (NMED June 1999).

SNL/NM responded to the RSI in September 1999 and submitted revised maps, amended data
tables, and committed to completing a revised risk assessment in accordance with current
procedures, once all required samgpling had been completed at the site (SNL/NM September
1999). At that time, negotiations were being conducted to define a technical and decision-
making approach to complete environmental assessment and characterization work at these
22 SWMUs, and at 51 other Drain and Septic Systems (DSS) Areas of Concern {(AQC) sites at
SNU/NM. A Sampling and Analysis Plan {SAP) (SNL/NM October 1999) was written that
documented investigations planned for completion at all OU 1295 SWMUs and AOC sites. The
plan was approved by the NMED in January 2000 (Bearzi January 2000). Technical details for
soil sampling procedures, soil sample locations, laboratory analytical methods, and passive soil-
vapor sampling requirements at sites were specified in a follow-up Field Implementaticn Plan
(FIP) (SNL/NM November 2001}, which was also approved by the NMED in February 2002
(Mecats February 2002).

Because of the physical similarity of the SWMUs and the AOC sites, and because the same
characterization procedures were used for both, the 22 SWMUs were combined into the

AQC site investigation procedures covered under the SAP (SNL/NM October 1999). Shallow
subsurface soil and socil-vapor sampling investigations were completed at the AQCC sites by
November 2002. The data were evaluated and the SWMUs and AOC sites were ranked in
order to select candidate sites for deep soil-vapor wells. In April 2003, DSS SWMU 137 was
one of seven sites selected for deep soil-vapor well installation and sampling. The well was
installed at the site in May 2003 and scil-vapor samples were collected in September 2003. The
results for all seven DSS deep soil-vapor wells were summarized and submitted to the NMED in
October 2003 (SNL/NM October 2003). After reviewing the results, the NMED notified SNL/NM
that no additional deep soil-vapor wells or soil-vapor sampling would be required at the SNL/NM
DSS sites (Kieling December 2003).
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1.2 Remaining RSI Requirements for DSS SWMU 137

The following remaining requirements from the June 1999 RSI are addressed in this RSI
response:

« Submit additional well construction and the sample results for the active soil-vapor
monitoring well at DSS SWMU 137

» Submit a revised risk assessment incorporating all available sail data
A general location map (Figure 1.2-1) and an updated site location map showing the soil
sampling and soil-vapor monitoring well locations (Figure 1.2-2) are also provided. Because the

site description and operational history were provided in the initial NFA proposal (SNL/NM
January 1997), the information is oniy briefly summarized in the risk assessment in Chapter 3.0.
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2.0 ACTIVE SOIL-VAPOR SAMPLING AT DSS SWMU 137

2.1 Active Soil-Vapor Sampling Methodology

Active soil-vapor sampling typically involves directly pumping soil-vapor from the subsurface for
analysis. Vapor collection can be accomplished either by simple open-pipe systems analogous
to groundwater manitoring wells screened in the interval of interest or through sophisticated
“down hole” systems with individual inlet port and cellection tube sets placed at mutftiple
sampling intervals. The extracted soil-vapor can be analyzed immediately, collected on
adsorbent media, or collected into special canisters for later laboratory anailysis.

2.2 Active Soil-Vapor Sampling Results for DSS SWMU 137

In May 2003, as part of the DSS investigation, a Flexible Liner Underground Technologies
(FLUTe™) soil-vapor monitoring well was installed at a location selected by the NMED at

DSS SWMU 137 (Figure 1.2-2). This soil-vapor well was constructed in accordance with

deep soil-vapor well design specifications in the SAP {SNL/NM October 1989). Soil-vapor

well 137-VW-01 was 150 feet deep with vapor sampling ports at depths of 5, 20, 76, 100, and
150 feet below ground surface (bgs). After instaliation, subsurface conditions were allowed

to equilibrate for over three months before the well was sampled on September 9, 2003.
Soil-vapor samples from each of the five sampling depths were collected in special

canisters and sent to an off-site laboratory for analysis. Total volatile organic compound (VOC)
soil-vapor concentrations ranged from a low of 0.0015 parts per million by volume (ppmv) in the
20-foot-bgs sample to a maximum of 0.0524 ppmv in the 100-foot-bgs sample. The analytical
resuits and data validation report for these samples are presented in Annex A.

In accordance with previous agreements with the NMED {SNL/NM October 1999), because the
total VOC concentration in the 150-foot-bgs samiple from this well was less than 10 ppmv, no
additional soil-vapar sampling from this well and no additional soil-vapor or groundwater
monitoring welis were required by the NMED at this site (Kieling December 2003).
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3.0 RISK ASSESSMENT REPORT FOR DSS SWMU 137

3.1 Site Description and History

DSS SWMU 137, the Buildings 6540/6542 Septic System at SNL/NM, is located in Technical
Area (TA)-1ll on federally owned land controlled by Kirtland Air Force Base (KAFB) and
permitted to the U.S. Department of Energy (DOE). SWMU 137 consists of two abandoned
septic systems. A northern system consisted of a steel septic tank that discharged to a
drainfield with six, 50-foot-long drain lines (Figure 1.2-2). Sometime after 1975, the northern
system was abandoned and a larger system was installed to the south that had a cast concrete
septic tank that discharged to a drainfield with 12, 70-foot-long drain lines. Available information
indicates that Building 6540 was constructed in 1954 and Building 6542 was constructed in
1956 {SNL/NM March 2003); it is assumed that the northern septic system was constructed
about 1954. In 1991, septic system discharges were routed to the City of Albuguerque sanitary
sewer system (Jones June 1981). The southern septic system line was disconnected and
capped, and the system was abandoned in place concurrent with this change {(Romero
September 2003). The northern steel septic tank was excavated and found to be in a very
degraded condition, and the remains of this tank were removed on October 18, 1995, Waste in
the southern {newer) septic tank was removed and managed according to SNL/NM policy in
early January 1996. The empty and decontaminated septic tank was inspected by the NMED
on January 26, 1996, and a ciosure form was signed (SNL/NM January 1996). The septic tank
was then backfilled with clean, native soil from the area in early 1896.

Environmentai concern about DSS SWMU 137 is based upon the potential for the release of
constituents of concern (COCs) in effluent discharged to the environment via the septic systems
at this site. Because operational records were not availabie, the investigation was planned to
be consistent with other CU 1285 SWMU site investigations and to sampie for possible COCs
that may have been released during facility operations.

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 1.2 miles northeast of the site.
No springs or perennial surface-water bodies are located within 2 miles of the site. Average
annual rainfall in the SNL/NM and KAFB area, as measured at Albuquergue International
Sunport, is 8.1 inches (NOAA 1990). Surface-water runoff in the vicinity of the site is minor
because the surface is flat or stopes slightly to the west. Infiitration of precipitation is almost
nonexistent as virtually all of the moisture subsequently undergoes evapotranspiration. 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 SWMU 137 is
unpaved with some native vegetation, and no storm sewers are used to direct surface water
away from the site.

DSS SWMU 137 lies at an average elevation of approximately 5,403 feet above mean sea level.
The groundwater beneath the site occurs in unconfined conditions in essentially unconsolidated
silts, sands, and gravels. The depth to groundwater is approximately 480 feet bgs.
Groundwater flow is thought to be to the west in this area (SNL/NM March 2002). The nearest
groundwater monitoring wells are approximately 1,200 feet southwest of the site at the Mixed
Waste Landfill. The nearest production wells are north of the site and include KAFB-4 and
KAFB-11, which are approximately 3.1 and 3.5 miles northwest and northeast of the site,
respectively.
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3.2 Data Quality Objectives

Soil sampling was conducted in 1990, 1994, and 1995 in accordance with the rationale and
procedures described in the approved "Septic Tanks and Drainfields (ADS [Activity Data
Sheet]-1295) RCRA [Resource Conservation and Recovery Act] Facility Investigation [RFI]
Work Plan” (SNL/NM March 1993), the SAP for the RFI of the septic tanks and drainfields (IT
March 1994), and subseguent site-specific addenda to the Work Plan prepared in response to
discussions with the NMED/HRMB.

The sampling conducted at this site was designed to:

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

+ Characterize the nature and extent of any releases.
« Provide analytical data of sufficient quality to support risk assessments.

Table 3.2-1 summarizes the rationale for determining the sampling locations at this site. The
source of potential COCs at DSS SWMU 137 was effluent discharged to the environment from
the septic tanks and drainfields at this site.

Soil samples were collected using two different methods at DSS SWMU 137. In 1990, soil
samples were collected using hand-sampling teols from a trench excavated across the southern
drainfield. The 1990 samples were collected at the depth of the drainline piping exposed in the
trench (an average of 7 feet bgs). In 1994, soil samples were collected in boreholes drilled in
the drainfields and adjacent to the septic tanks using a Geoprobe™. The 1994 drainfield
sampling intervals started at 5 and 15 feet bgs in each of the northern drainfield borings, and at
7 and 17 feet bgs in the southern drainfield borings. The 1994 septic tank borehole sampling
intervals started at 9 and 11 feet bgs at depths equal to the base of both the northern and
southern septic tanks, respectively. Grab samples were collected under the northern septic
tank at a depth of 11 feet bgs when it was removed in 1995. Table 3.2-2 summarizes the types
of confirmatory and quality assurance (QA)/quality control (QC) samples collected at the site to
meet the data quality objectives (DQOs) and the laborateries that performed the analyses.

The soil samples were analyzed for VOCs, semivolatile organic compounds (SVYOCs), RCRA
metals, hexavalent chromium, cyanide, isotopic uranium, tritium, and radionuclides by gamma
spectroscopy. The samples were analyzed by off-site laboratories (ENCOTEC Laboratory
[ENCO], Lockheed Analytical Services [LAS], Quanterra Environmental Services [QES]), and
Thermeo Analytical Inc./Eberline Laboratories [TMA]) and at the on-site Radiation Protection
Sample Diagnostics (RPSD} Laboratory. Table 3.2-3 summarizes the analytical methods and
the data quality requirements based upon the subsequently developed OU 1285 SAP (SNL/NM
October 1999) and FIP (SNL/NM November 2001).

QAJQC samples were collected during the sampling effort according to the Envirenmental
Restoration {ER) Project Quality Assurance Project Plan. The QA/QC samples consisted of
three trip blanks (for VOCs only} and five field duplicates. No significant problems were
identified in the QA/QC samples.
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Table 3.2-1
Summary of Sampling Performed to Meet DQOs

Number of Sample
DSS SWMU 137 Potential COC Sampling Density Sampling Location
Sampling Areas Source Localions {samples/acre) Rationale
Scil beneath the | Effluent 6 NA Evaluate potential
northern septic discharged to the COC releases to the
system drainfield | environment from environment from
the northern effluent discharged
drainfield from the northern
drainfield
Soil adjacent to, | Effluent 3 NA Evaluate potential
and beneath, the | discharged to the {includes one COC releases to the
northern septic environment from sample collected environment from
tank the northern under the tank effluent discharged
septic tank when it was from the northern
removed) septic tank
Soil beneath the | Effluent 29 NA Evaluate potential
southern septic discharged to the COCC releases to the
system drainfield | environment from environment from
the southern effluent discharged
drainfield from the southern
drainfield
Soil adjacent to | Effluent 2 NA Evaluate potential
the southern discharged to the COC releases fo the
septic tank environment from environment from
the southern effluent discharged
septic tank from the southern
septic tank

coc = Constituents of concern.

DQO = Data Quality Objective.

DSS Drain and Septic Systems.

NA = Not applicabfe.

SWMU = Solid Waste Management Unit.
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Table 3.2-3
Summary of Data Quality Requirements for DSS SWMU 137

Analytical Data Quality

Method? Level ENCO QES LAS TMA RPSD
VOCs Defensible None 52 1 None None
EPA Method 8260
SVOCs Defensible 2 52 1 None None
EPA Method 8270
RCRA Metals Defensible 2 52 1 None None
EPA Method 6000/7000
Silver only Defensible 5 None None None None
EPA Method 68000/7000
Hexavalent Chromium Defensible None 52 1 None None
EPA Method 7196A
Total Cyanide Defensible None 52 None None None
EPA Method 2012A
Isotopic Uranium Defensible None None None 5 None
HASL-300
Tritium Defensible None None None 5 None
EPA Method 906.0 or
equivalent
Gamma Spectroscopy Defensible None None None None 5
Radionuclides
EPA Method 801 .1

Note: The number of samples does not include QA/QC sam ples such as duplicates, trip blanks, and
equipment blanks.
EPA November 1986.

DSS = Drain and Septic Systems.

ENCO =ENCOTEC Laboratory.

EPA = U.S. Environmental Protection Agency:.
HASL = Health and Safety Laboratory.

LAS = Lockheed Analytical Services.

QA/QC = Quality assurance/quality control.

QES = Quanterra Environmental Services.

RCRA = Resource Conservation and Recavery Act.

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

SWMU = Solid Waste Management Unit.

TMA = Thermo Analytical Inc./Eberline.

vOC = Volatile organic compound.

All of the DSS SWMU 137 soil sample results were verified/validated by SNL/NM. The off-site
laboratory results from ENCO, LAS, QES, and TMA were reviewed according to “Verification
and Validation of Chemical and Radiochemical Data,” Technical Operating Procedure (TOP)
94-03, Rev. 0 (SNL/NM July 1994) or earlier ER Project Administrative Operating Procedures
(AOPs). 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) or an earlier procedure. The reviews confirmed that the analytical data are defensible
and therefore acceptable for use in the RSI response. Therefore, the DQOs have been fulfilled.
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3.3 Determination of Nature, Rate, and Extent of Contamination

3.3.1 Introduction

The determination of the nature, migration rate, and extent of contamination at DSS SWMU 137
is based upon an initial conceptual model validated with confirmatory sampling at the site. The
initial conceptual medel was developed from archival site research, site inspections, soil
sampling, and passive and active secil-vapor sampling. The DQOs contained in the RFI Work
Plan {SNL/NM March 1993), the 1994 SAP (IT March 1994), and subsequent negotiations with
the NMED/HRMB identified the sample locations, sample density, sample depth, and anailytical
requirements. The sample data were subsequently used to develop the final conceptual site
model for SWMU 137, which is presented in this chapter. The quality of the data specifically
used to determine the nature, migration rate, and extent of contamination is described in the
following sections.

332 Nature of Contamination

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

SWMU 137 were evaluated using laboratory analyses of the soil samples. The analytical
requirements inciuded analyses for VOCs, SVOCs, RCRA metals, hexavalent chromium,
cyanide, isotopic uranium, tritium, and radionuclides by gamma spectroscopy. The analytes
and methods listed in Tables 3.2-2 and 3.2-3 are appropriate to characterize the COCs and any
potential degradation products at SWMU 137.

3.3.3 Rate of Contaminant Migration

The septic system at DSS SWMU 137 was deactivated in the early 1990s when Buildings 6540
and 6542 were connected to an extension of the City of Albuquerque sanitary sewer system.
The migraticn rate of COCs that may have been introduced into the subsurface via the septic
systems at this site was therefore dependent upon the volume of aqueous effluent discharged to
the environment from these systems when they were operational. Any migration of COCs from
this site after use of the septic systems 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 these
systems. Analytical data generated from the soil sampling conducted at the site are adequate
to characterize the rate of COC migration at SWMU 137.

3.34 Extent of Contamination

Subsurface soil samples were collected from 40 sample locations beneath the effluent release
areas (septic tanks and drainfields) at the site to assess whether releases of effluent from the
septic systems caused any environmental contamination.

The soil samples were collected at sampling depths starting at 5 and 15 feet bgs in the northern

drainfield area, 7 and 17 feet bgs in the southern drainfield, 9 feet bgs in boreholes adjacent to
the northern septic tank, 11 feet bgs in boreholes adjacent to the southern septic tank, and
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11 feet bgs for grab samples collected beneath the northern system septic tank in 1995.
Sampling intervals started at the depths at which effluent discharged from the drainfield drain
lines and septic tanks would have entered the subsurface environment at the site. This
sampling procedure was required by NMED regulators, and similar sampling procedures have
been used at numerous other DSS-type sites at SNL/NIM. The 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 of COCs.

3.4 Comparison of COCs to Background Levels

Site history and characterization activities are used to identify potential COCs. Section 3.2
describes the identification of COCs and the sampling that was cenducted in order to determine
the concentration levels of those COCs at SWMU 137. Generally, COCs evaluated in this risk
assessment include all detected organic and all inorganic and radiclegical COCs for

which samples were analyzed. When the detection limit of an organic compound is too high
{i.e., could possibly cause an adverse effect 1o human heaith or the environment), the
compound is retained. Nondetected organic compounds not included in this assessment were
determined to have detection limits low enough te 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 1897) was selected to provide the
background screen listed in Tables 3.4-1 and 3.4-2.

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 nonradiclogical COCs are evaluated. The nonradiological COCs included in
this risk assessment consist of both inorganic and organic compounds.

Table 3.4-1 lists the nonradiological COCs and Table 3.4-2 lists the radiological COCs included
in the human health risk assessment at DSS SWMU 137. All samples were collected from
depths of greater than 5 feet bgs; therefore, evaluation of ecologicai risk was not performed.
Both tables show the associated SNL/NM maximum background concentration values
(Dinwiddie September 1997). Section 3.6.4.2 discusses the results presented in Tables 3.4-%
and 3.4-2.

3.5 Fate and Transport

The primary releases of COCs at DSS SWMU 137 were to the subsurface soil resulting from the
discharge of effluents from the Buildings 6540/6542 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 seepage pits are no longer
active, additionat infiltration of water is not expected. Infiltration of precipitation is essentially
nonexistent at SWMU 137, as virlually all of the moisture either drains away from the site or
evaporates. Because groundwater at this site is approximately 480 feet bgs, the potential

for CQOCs to reach groundwater through the unsaturated zone above the water table is
extremely low.
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The COCs at DSS SWMU 137 include both inorganic and organic constituents. The inorganic
COCs include both radiological and nonradiclogical analytes. 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. Radiological COCs will undergo decay to stable isotopes or radioactive daughter
elements. However, because of the long haif-lives of the radiological COCs (uranium-235 and
uranium-238), the aridity of the environment at this site, and the Iack of potential contact with
biota, none of these mechanisms are expected to result in significant fosses or transformations
of the inorganic COCs.

The organic COCs at DSS SWMU 137 are limited tc VOCs and SVOCs. 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 the depth of
the COCs in the soil, the loss of VOCs through volatilization is expected to be minimal.

Table 3.5-1 summarizes the fate and transport processes that can occur at DSS SWMU 137.
The CQOCs at this site include both radiological and nonradicfogical inorganic analytes as well as
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 unlikety. The potential for
transformation of COCs is low, and loss through decay of the radiological COCs is insignificant
because of the long half-lives.

Table 3.5-1
Summary of Fate and Transport at DSS SWMU 137
Transport and Fate Mechanism Existence al Site Significance
Wind Yes Low
Surface runoff Yes Low
Migration tc groundwater No None
Food chain uptake Yes Low
Transformation/degradation Yes Low to moderate
DSS = Drain and Septic Systems.

SWMU = Solid Waste Management Unit.

3.6 Human Health Risk Assessment

3.6.1 Introduction

The human health risk assessment of this site includes a number of steps that culminate in a

quantitative evaluation cf the potential adverse human health effects caused by constituents
located at the site. The steps to be discussed include the following:
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Step 1. Site data are described that provide information on the potential COCs, as well as the
relevant physical characieristics and properties of the site.

Step 2.  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 caiculated 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.

Step4.  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 radiciogical COCs,
the incremental total effective dose equivalent {TEDE) and estimated incremental cancer
risk are calculated by subtracting applicable background concentrations directly from
maximum on-site contaminant values. This background subtraction applies only when a
radiofogical 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 the DOE to determine whether further evaluation
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.

362 Step 1. Site Data

Section 3.1 of this chapter provides the site description and history for DSS SWMU 137.
Section 3.2 presents a comparison of results to DQOs. Section 3.3 discusses the nature, rate,
and extent of contamination.

3.6.3 Step 2. Pathway |dentification

DSS SWMU 137 has been designated with a future land-use scenario of industrial (DOE et al.
September 1995) (see Annex B for default exposure pathways and parameters). However, the
residentiai 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 radiolegical COCs. The inhalation pathway for both nonradiological and
radioiogical 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
nonradiclogical 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

SWMU 137 is approximately 480 feet bgs. No intake routes through plant, meat, or milk
ingestion are considered appropriate for either the industriat or residential land-use scenarios.
Figure 3.6.3-1 shows the conceptual site modet flow diagram for SWMU 137,
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Pathway ldentification

Nonradiological Constituents Radiological Constituents
Soil ingestion Soil ingestion
Inhalation (dust and volatiles) inhalation (dust)
Dermal contact Direct gamma
364 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 results
are described in the following sections.

3.6.4.1 Methodology

Maximum concentrations of nonradiological COCs are compared to the approved SNL/NM
maximum screening levels for this area. The SNL/NM maximum background concentration was
selected to provide the background screen in Table 3.4-1 and used to calculate risk attributable
to background in Section 3.6.6.2. Only the COCs that were detected above the corresponding
SNL/NM maximum background screening levels or that do 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 BOE Crder 5400.5, “Radiation Protection of the Public and the
Environment” (DOE 1993). Radiologicai COCs that do not have a background value and are
detected above the analytical minimum detectable activity (MDA) are carried through the risk
assessment at the maximum levels. The resultant radiological COCs remaining after this step
are referred to as background-adjusted radiolegical COCs.

36472 Results

Tables 3.4-1 and 3.4-2 show the DSS SWMU 137 maximum COC concentrations that were
compared to the SNL/NM maximum background values (Dinwiddie September 1997) for the
human heaith risk assessment. For the nonradiclogical COCs, four metals were measured at
concentrations greater than the background screening values. One constituent {cyanide) does
not have a quantified background screening concentration; therefore it is unknown whether this
COC exceeds background. Eight constituents are organic compounds that do not have
corresponding background screening values.

For the radioloagical COCs, two constituents (uranium-235 and uranium-238) exhibited MDAs
greater than the background screening levels.
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3.6.5 Step 4. Identification of Toxicological Parameters

Tables 3.6.5-1 {nonradioclogical) and 3.6.5-2 (radiclogical} list the COCs retained in the risk
assessment and the values for the available toxicological infermation. The toxicological values
for the nonradiclogical COCs presented in Tablte 3.6.5-1 were obtained from the Integrated Risk
Information System (IRIS) {EPA 2004a), the Health Effects Assessment Summary Tables
(HEAST) {EPA 1997a), EPA Region 6 (EPA 2004b), Risk Assessment Information System
(ORNL 2003), and the Technical Background Document for Development of Soil Screening
Levels (NMED February 2004). Dose conversion factors (DCFs) used in determining the
excess TEDE values for radiological COCs for the individual pathways were the default values
provided in the RESRAD computer code (Yu et al. 1993a) as developed in the following
documents:

» DCFs for ingestion and inhalation were taken from “Federal Guidance Report
No. 11, Limiting Values of Radionuclide Intake and Air Congentration and Dose
Conversion Factors for Inhalation, Submersicn, and Ingestion” (EPA 1988).

+ DCFs for surface contamination (contamination on the surface of the site) were
taken from DOE/EH-0070, “External Dose-Rate Conversion Factors for Calculation
of Dose to the Public” {DOE 1988).

» DCFs for volume contamination (exposure to contamination deeper than the
immediate surface of the site) were calculated using the methods discussed in
‘Dose-Rate Conversion Factors for External Exposure to Photon Emitters in Soil”
(Kocher 1983) and in ANL/EAIS-8, “Data Collection Handbook to Support
Medeling the Impacts of Radicactive Material in Soil” (Yu et al. 1993b).

366 Step 5. Exposure Assessment and Risk Characterization

Section 3.6.6.1 describes the exposure assessment for this risk assessment. Section 3.6.6.2
provides the risk characterization, including the Hl and excess cancer risk for both the potential
nonradiological COCs and associated background for the industrial and residential land-use
scenarios. The incremental TEDE and estimated incremental cancer risk are provided for the
background-adjusted radiological COCs for both the industrial and residential land-use
5Cenarios.

3661 Exposure Assessment

Annex B provides the equations and parameter input values used in calculating intake values
and subsequent Hl and excess cancer risk values for the individual exposure pathways. The
annex shows parameters for both industrial and residential land-use scenarios. The equations
for nonradiological COCs are based upon the Risk Assessment Guidance for Superfund
(RAGS) (EPA 1989). Parameters are based upoen information from the RAGS (EPA 1989), the
Technical Background Document for Development of Soil Screening Levels (NMED February
2004), as well as other EPA and NMED guidance documents, and reflect the reasonable
maximum exposure (RME) approach advocated by the RAGS (EPA 1988). For the radiological
COCs, the coded equation provided in RESRAD computer code is used 1o estimate the
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Table 3.6.5-2
Radiological Toxiceclogical Parameter Values for DSS SWMU 137 COCs
Obtained from RESRAD Risk Coefficientsa

SFq SFinh SFay
coc {1/pCi) (1/pCi) {9/pCi-yr) Cancer Class®
Uranium-235 4.70E-11 1.30E-08 2.70E-07 A
Uranium-238 6.20E-11 1.20E-08 6.60E-08 L A

2Yu et al. 1993a.

bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989). A = Human carcinogen for
high dose and high dose rate (i.e., greater than 50 rem per year). For low-leve! environmental exposures,
the carcinogenic effect has not been cbserved and decumented.

1/pCi = One per picocurie.

CcQC = Constituent of concemn.

DSS = Drain and Septic Systems.

EPA = U.S. Environmental Protection Agency.
g/pCi-yr = Gram{s) per picocurie-year.

SF., = External volume exposure slope factor.
SF = Inhalation slope factor.

SF, = Oral (ingestion) slope factor.

SWMU = Solid Waste Management Unit.

incremental TEDE and cancer risk for individual exposure pathways. Further discussion of this
process is provided in the "Manual for Implementing Residual Radioactive Material Guidelines
Using RESRAD" (Yu et al. 1993a). Although the designated land-use scenario for this site is
industrial, risk and TEDE values for a residential land-use scenario are also presented.

36862 Risk Characterization

Table 3.6.6-1 shows an HI of 0.35 for the DSS SWMU 137 nonradiological COCs and a total
estimated excess cancer risk of 4E-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 3.6.6-2 shcws an HI of 0.02 and an estimated
excess cancer risk of 3E-6 for the SWMU 137 associated background constituents under the
designated industrial land-use scenario.

For the radiologica! COCs, centribution from the direct gamma exposure pathway is included.
For the industrial land-use scenario, a TEDE was calculated that results in an incremental TEDE
of 3.4E-2 millirem (mrem)fyear (yr). In accordance with EPA guidance found in Office of Solid
Waste and Emergency Response (OSWER) Directive No. 8200.4-18 (EPA 1997b), an
incremental TEDE of 15 mrem/yr is used for the probable land-use scenario (industrial in this
case); the calculated dose value for SWMU 137 for the industrial land-use scenario is well
below this guideline. The estimated excess cancer risk is 3.0E-7.

For the nenradiological COCs under the residential land-use scenario, the HIl is 4.16 with an
estimated excess cancer risk of 2E-5 (Table 3.6.6-1). The numbers in the table include
exposure from soil ingestion, dermal contact, and dust and volatile inhalation. Although the
EPA (1991) guidetines generally recommend that inhalaticn not be included in a residential
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Table 3.6.6-1

Risk Assessment Values for DSS SWMU 137 Nonradiological COCs

Industrial Land-Use Residential Land-Use
Maximum Scenario? Scenario?
Concentration Hazard Cancer Hazard Cancer
coc (mg/kg) Index Risk Index Risk
Inorganic
Arsenic 6.2 0.02 4E-8 0.29 2E-5
Barium 241 0.00 -- 0.5 --
Chromium, total 46.7 0.00 - 0.00 --
Cyanide 920 0.07 -~ 0.75 ~-
Silver 1,170 0.24 - 3.08 -
Organic
Acetone 0.023 0.60 -~ 0.00 -
| 2,4-Dichlorophenol 0.33 0.00 - 0.00 -
| Diethylphthalate 0.5 0.00 - 0.00 -~
Di-n-butylphthalate 0.77 0.00 -~ 0.00 -
bis(2-Ethylhexyl) phthalate 0.165k 0.00 9E-10 0.00 4E-9
Methyl isobutyl ketone 0.005b 0.00 -~ 0.00 -
Methylene chloride 00073 | 0.00 5E-8 0.00 1E-7
Toluene 0.00276 | 000 -~ 0.00 -
Total | 035 | 4Es 416 | 2E5
AEPA 1986,

®Nondetected cancentration (i.e., one-

detecled concentration).
cocC

= Constituent of concern.

DsSS = Drain and Septic Systems.
EPA = U.S. Environmental Protection Agency.
mg/kg = Milligram(s) per kilogram.

SWMU = Solid Waste Management Unit,
-~ = Information not available.
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Table 3.6.6-2
Risk Assessment Values for DSS SWMU 137 Nenradiological Background Constituents

Industrial Land-Use Residential Land-Use
Background ScenarioP ScenarioP
Concentration® Hazard Cancer Hazard Cancer
CcocC {mg/kg) Index Risk Index Risk
Arsenic 4.4 0.02 3E-6 0.20 1E-5
Barium 214 0.00 - 0.04 --
Chromium, total 15.9 0.00 -- 0.00 --
Cyanide NC -- - -- -
Siiver <1 - - - -
Total | 0.02 | 3E-6 ] 0.24 ! 1E-5
aDinwiddie September 1997, Southwest Area Supergroup.
PEPA 1989.
CoC = Constituent of concern.
DSS = Drain and Septic Systems.
EPA = U.S. Envirenmental Protection Agency.
mg/kg = Milligram(s) per kitogram.
NC = Not calculated.

SWMU = Solid Waste Management Unit.
-- = Infermation not available.

land-use scenario, this pathway is included because of the potential for soil in Albuguerque,
New Mexico, to be ercded and for dust to be present in predominantly residential areas.
Because of the nature of the local soil, other exposure pathways are not considered (see
Annex B). Table 3.6.6-2 shows an HI of 0.24 and an estimated excess cancer risk of 1E-5 for
the SWMU 137 associated background constituents under the residential land-use scenario.

For the radiological COCs, the incremental TEDE for the residential land-use scenario is
8.6E-2 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNL/NM
February 1998) for a complete loss of institutional controls (residential land use in this case); the
calculated dose value for DSS SWMU 137 for the residential land-use scenario is well below
this guideline. Consequently, SWMU 137 is eligible for unrestricted radiological release as the
residential land-use scenario resulted in an incremental TEDE of less than 75 mrem/yr to the
on-site receptor. The estimated excess cancer risk is 8.7E-7. The excess cancer risk from the
nonradiological and radiolegical COCs should be summed to provide risk estimates for
persans exposed to both types of carcinogenic contaminants, as noted in OSWER Directive
No. 9200.4-18 "Establishment of Cleanup Levels for CERCLA [Comprehensive Environmental
Response, Compensation, and Liability Act] Sites with Radioactive Contamination,” (EPA
1897b). This summation is tabulated in Secticn 3.6.9.

36.7 Step 8. 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 scenaric for this site) and residential land-use
scenarios.
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For the nonradiological COCs under the industrial land-use scenario, the Hi is 0.35 (less than
the numerical guideline of 1 suggested in the RAGS [EPA 1989]). The estimated excess cancer
risk is 4E-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 .33 and the estimated incremental excess cancer risk
is 1.18E-6 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.

For the radiological COCs under the industrial land-use scenario, the incremental TEDE is
3.4E-2 mrem/yr, which is significantly lower than EPA’s numerical guideline of 15 mrem/yr (EPA
1997b). The estimated incremental excess cancer risk is 3.0E-7.

The calculated HI for the nonradiclogical COCs under the residential land-use scenario is 4.16,
which is above numerical guidance. The estimated excess cancer risk is 2E-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 Hl is 3.92 and the estimated incrementa! cancer risk is
4.73E-6 for the residential land-use scenario. The estimated incremental cancer risk
calculations indicate insignificant risk to human health from nonradiological COCs under the
residential land-use scenario.

The incrementa!l TEDE for a residential land-use scenario from the radiological components is
8.6E-2 mrem/yr, which is significantly lower than the numerical guideline of 75 mrem/fyr
suggested in the SNL/NM "RESRAD Input Parameter Assumptions and Justification” (SNL/NM
February 1998). The estimated excess cancer risk is 8.7E-7.

3.6.8 Step 7. Uncertainty Discussion

The determination of the nature, rate, and extent of contamination at DSS SWMU 137 was
based upon an initial conceptual model that was validated with sampling conducted at the site.
The sampling was implemented in accordance with procedures and DQOs in the RFI Work Plan
{SNL/NM March 1993), the SAP for the RFI of the septic tanks and drainfieids (IT March 1994},
and subsequent negotiaticns with the NMED/HRMB. 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 in place at the time the sampling was conducted.
Therefore, there is no uncertainty associated with the data quality used to perform the risk
assessment at SWMU 137.

Because of the location, history of the site, and future land use (DOE et al. September 1995),

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

AL/3-05/WP/SNLO5:15658 doc 3-22 840857.03.01 D3/10/05 2:19 PM



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 3.6.5-1 shows the uncertainties {confidence levels) in nonradiological toxicological
parameter values. There is a combination of estimated values and values from the IRIS (EPA
2004a), HEAST (EPA 1997a), EPA Region 8 (EPA 2004b}, Technical Background Document
for Development of Soil Screening Levels (NMED February 2004), and the Risk Assessment
Information System (ORNL 2003). Where values are not provided, information is not available
from the HEAST (EPA 1997a), IRIS (EPA 2004a), Technical Background Document for
Development of Scil Screening Levels (NMED February 2004}, Risk Assessment information
System (ORNL 2003), or EPA regions 6, 9, and 3 (EPA 2004b, EPA 2002a, EPA 2002b).
Because of the conservative nature of the RME approach, uncertainties in toxicological vatues
are not expected to change the conclusion from the risk assessment analysis.

Although both the HI and estimated excess cancer risk are above the NMED guidelines for the
residential land-use scenario, maximum concentrations were used in the risk calculation.
Because the site has been adequately characterized, average concentrations are more
representative of actual site conditions. Using the upper confidence limit (UCL) of the mean
concentrations for arsenic, cyanide, and silver, the main contributors to excess cancer risk and
hazards (summarized in Annex C), reduces the total Hl and estimated excess cancer risk to
0.80 and 1E-7, respectively. The incremental HI and excess cancer risk are reduced to 0.86
and 1.05E-7, respectively. The UCL of the mean concentrations for cyanide and silver are 177
and 267 miilligrams (mg)/kilogram (kg), respectively. The UCL of the mean concentration for
arsenic (3.0 mg/kg) is below background. Therefore, arsenic is eliminated from further
evaluation. Thus, by using realistic concentrations in the risk calculations that more accurately
depict actual site conditions, both the total and incremental HI and excess cancer risk are below
NMED guidelines.

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

For the radiclogical COCs, the conclusion of the risk assessment is that potential effects on
human health for both the industrial and residential land-use scenarios are below background
and represent only a small fraction of the estimated 360 mrem/yr received by the average
U.S. poputation (NCRP 1987).

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

369 Summary

DSS SWMU 137 contains identified COCs consisting of secme inorganic, organic, and
radiological compounds. Because of the location of the site, the designated industrial land-use

scenario, 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
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soil ingestion, dust inhalation, and direct gamma exposure for radicnuclides. The same
exposure pathways are applied to the residential land-use scenario.

Using conservative assumptions and an RME approach o risk assessment, calculations for the
nonradiological CCCs show that for the industrial land-use scenario the HI (0.35) is significantly
lower than the accepted numerical guidance from the EPA. The estimated excess cancer risk is
4E-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 HIl is 0.33 and the
estimated incremental excess cancer risk is 1.18E-6 for the industrial land-use scenario. The
incremental risk calculations indicate insignificant risk to human heatth for the industrial land-use
scenario.

Using conservative assumptions and an RME approach to risk assessment, calculations for the
nonradiological COCs show that for the residential land-use scenario the Hl (4.16) is above

the acceptad numerical guidance from the EPA. The estimated excess cancer risk is 2E-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 3.92 and the
estimated incremental excess cancer risk is 4.73E-6 for the residential land-use scenario. The
estimated incremental excess cancer risk calculations indicate insignificant risk to human heaith
for the residential land-use scenario.

Although both the HI and estimated excess cancer risk are above the NMED guidelines for the
residential [and-use scenario, maximum concentrations were used in the risk calculation.
Because the site has been adequately characterized, average concentrations are more
representative of actual site conditions. Using the UCL of the mean concentrations for arsenic
(3.0 ma/kg), cyanide (177 mg/kg), and silver (267 mg/kg), the main contributors to excess
cancer risk and hazards {summarized in Annex C), reduces the total Hl and estimated excess
cancer risk to 0.90 and 1E-7, respectively. The incremental Bl and excess cancer risk are
reduced to 0.86 and 1.05E-7, respectively. The UCL for arsenic is below background; therefore,
arsenic is eliminated from further evaluation. Thus, by using realistic concentrations in the risk
calculations that more accurately depict actual site conditions, both the total and incrementai H!
and excess cancer risk are below NMED guidelines.

The incremental TEDE and corresponding estimated cancer risk from radiological COCs are
much lower than EPA guidance values. The estimated TEDE is 3.4E-2 mrem/yr for the
industrial land-use scenario, which is much lower than the EPA’s numerical guidance of

15 mrem/yr (EPA 1997b). The corresponding estimated incremental cancer risk value is 3.0E-7
for the industrial land-use scenario. Furthermore, the incremental TEDE for the residential land-
use scenario that results from a complete loss of institutional control is 8.6E-2 mrem/yr with an
associated estimated incremental excess cancer risk of 8.7E-7. The guideline for this scenario
is 75 mremfyr (SNL/NM February 1998). Therefore, DSS SWMU 137 is eligible for unrestricted
radiological release.

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 OSWER Directive No. 9200.4-18 (EPA 1997b}. The summation of the nonradiological
and radiological carcinogenic risks is tabulated in Tabte 3.6.9-1.
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Table 3.6.9-1
Summation of Incremental Nonradiclogical and Radiological Risks from
DSS SWMU 137, Buildings 6540/6542 Septic System Carcinogens

Scenario Nonradiological Risk Radiological Risk Total Risk
industrial 1.18E-6 3.0E-7 1.5E-6
Residential 4.73E-6 8.7E-7 5.6E-6

DSS = Drain and Septic Systems.

SWMU = Sclid Waste Management Unit.

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.

3.7 Ecological Risk Assessment

3.71 introduction

This section addresses the ecological risks associated with exposure to constituents of potential
ecological concern (COPECS) in the soil at DSS SWMU 137. A component of the NMED Risk-
Based Decision Tree in the “RPMP [RCRA Permits Management Program] Document
Requirement Guide” (NMED March 1998} is to conduct an ecological risk assessment that
corresponds with that presented in EPA’s Ecological RAGS (EPA 1997¢). The current
methodology is tiered and contains an initial scoping assessment 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 transport 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.

372 Scoping Assessment

The scoping assessment focuses primarily on the fikelihcod of exposure of biota at, or adjacent
1o, 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 bioaccumulation potential, and a summary of fate and transport
potential. A scoping risk-management decision (Section 3.7.2.4) summarizes the scoping
results and assesses the need for further examination of potential ecological impacts.

3.7.2.1 Data Assessment
As indicated in Section 3.4, all COCs at DSS SWMU 137 are at depths of 5 feet bgs or greater.

Therefore, no complete ecological exposure pathways exist at this site, and no COCs are
considered to be COPECs.
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3722 Bicaccumulation

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

3.7.2.3 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 3.5. As noted in Table 3.5-1 (Section 3.5), 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 decay of the radiological COCs also are
expected to be of low significance.

3.7.2.4 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 was not deemed necessary to
predict the potential level of ecological risk associated with the site.
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4.0 RECOMMENDATION FOR CORRECTIVE ACTION COMPLETE
WITHOUT CONTROLS DETERMINATION

4.1 Rationale

Based upon field investigation data and the human heaith and ecoicgical risk assessment
analyses, a determination of Corrective Action Complete (CAC) without controls is
recommended for DSS SWMU 137 for the following reasons:

« The soil has been sampled for all potential COCs.

« No COCs 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 compiete pathways
exist at the site.

4.2 Criterion

Based upon the evidence provided in the risk assessment (Chapter 3.0), a determination of
CAC without controls (NMED April 2004} is recommended for DSS SWMU 137. This is
consistent with the NMED's NFA Criterion 5, which states, “the SWMU/AOC [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).
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ANNEX A
DSS SWMU 137
Soil-Vapor Monitoring Well 137-VW-01
Analytical Results and Data Validation Report












EXECUTIVE SUMMARY - Detection Highlights

E3115015%
REPORTING ANALYTICAL
PARAMETER RESULT LIMIT UNITS METHOD
063060-001/137-VW-01-5-8V 09/09/03 10:40 001
Dichlorodiflucromethane 0.53 J 2.0 ppo(v/v) EPA-21 TO-14A
Carbon disulfide 2.6 J 10 ppb(v/v) EPA-21 TO-14A4
Toluene 0.75 J 2.0 ppb (v/v) EPA-~21 TO-14A
063061-001/137-VW-01-20-SV 03/09/03 10:45 002
1,1,1-Trichloroethane ¢.80 J 2.0 PEb (v/V) EPA-21 TO-14A
Toluene 0.68 J 2.0 ppb (v/v) EPA-21 TO-14A

063062*0b1{137—VW—OI—TO—SV 03/09/03 10:50 {003

Dichloredifluoromethane 0.52 J 2.0 ppb{v/v} EPA-21 TO-14A
1,1,1-Trichlorcethane 2.2 2.0 ppb (v/v) EPA-21 TO-14A
Trichloroethene 0.88 J 2.0 ppb (v/v) EPA-21 TO-14A
Toluene 1.7 J 2.0 ppb (v/v) EPA-21 TO-14A
- 063063-001/137-VW-01-100-5V 09/09/03 10:55 004
Dichlorodifluoromethane 0.51 2.0 ppb (v/v} EPA-21 TO-14A
Carbon disulfide 3.6 J 10 ppb(v/v) EPA-21 TO-14A
1,1,1-Trichloroethane 2.2 2.0 ppb (v/v) EPA-21 TO-14A
Benzene 2.0 2.0 ppb {v/v) EPA-21 TO-142A
Trichloroethene 1.4 J 2.0 ppb (v/v) EPA-21 TO-14A
Toluene 4.7 2.0 ppb {v/v) EPA-21 TO-142
Ethylbenzene 7.8 2.0 ppb(v/v)  EPA-21 TO-l4A
m-Xylene & p-Xylene 21 2.0 ppb (v/v) EPA-21 TO-14A
o-Xylene 5.9 2.0 ppk (v/v) EPA-21 TO-14A
4-Ethyltoluene . 1.9 3 2.0 ppb (v/v) BPA-21 TO-14A
1,2, 4-Trimethylbenzene 1.4 3 2.0 ppb {v/v) EPA-21 TO-14A
863064-001/137-VW-01-150-5V 09/09/03 11:00 qO05
Dichlorodiflucromethane 0.56 J 2.0 ppb (v/v} EPA-21 TO-14A
Acetone 4.9 J 10 ppb(v/v) EPA-21 TO-1l4A
2-Butanone {(MEK) 4.9 J 10 ppb (v/v} EPA-21 TO-14A
1,1,1-Trichloroethane 1.9 J 2.0 ppb(v/v) EPA-21 TO-14A
Trichloroethene 2.7 2.0 pphb{v/v} EPRA-21 TO-14A
Toluene 2.5 2.0 ppb(v/v) EPA-~-21 TO-14A
Tetrachloroethene 0.74 J 2.0 ppb(v/v} EPA-21 TO~14A






ANALYTICAL METHODS SUMMARY

E3TI150159
ANALYTICAL
PARAMETER METHOD
Volatile Organics by TO-14A EPA-21 TO-14A
References:
EPA-21 "Compendium of Methods for the Determination of Toxic

Organic Compounds in Ambient Air", Second Edition,
EPA/625/R-96/010b, January 1999






SAMPLE SUMMARY

E3Y150159

SAMPLED SAMP
WO # SAMPLE# CLIENT SAMPLE ID DATE TIME
FOC3F 0oL 063060-001/137-VW-01-5-8V 09/09/03 10:40
FOC3J 002 063061-001/137-VW-01-20-8V 09/09/03 10:45
FOC3K 003 063062-001/137-VW-01-70-SV 08/09/03 10:50
FOC3L 004 063063-001/137-VW-01-100-3V 0%2/0%/03 10:55
FOC3N 005 063064-001/137-YW-01-150-8V 09/09/03 11:00

ROTE (S) 3

- The ansytical results of the samples listed above are presented on the following pages.

- Al calculations are performed before rounding to aveid round-off errors in calculated resulis.

- Resuhs noted as "ND” were ot detected at or above the siated limit,

- This report must ot be reproduced, except in full, without the writier approval of the laboratory.

- Results for the following parameiers are never repotted on a dry weight basis: eolor, corrosivity, density. flashpoint, ipnitability, layers, ader,

paint Glter test, pH, porosity pressure, reactivity, redox potential, specific gravity, spot tests, solids, solubility, temperature, viscosity, and weight.
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SANDIA NATIONAL LABORATORIES
Client Sawmple ID: 063060-001/137-VW-01-5-SV

GC/MS Volatiles

Lot-Sample #...: E3I150155-001 Woxk Oxder #...: FOC3F1AC Matyrix.........:
Date Sampled...: 03/09/03 Date Received..: 09/12/03
Prep Date......: 09/15/03 Analysis Date..: 09/15/03
Prep Batch #...: 3261408 Analysis Time..: 15:04
Dilution Factor: 1
Analyst ID..... : 117751 Instrument ID..: MSA
Method.........: EPA-21 TO-14A
REPORTING

PARAMETER RESULT LIMIT UNITS MDL
Dichlorodifluoromethane 0.53 J 2.0 ppb (v/v) 0.50
Chloromethane ND 4.0 ppb (v/v) 1.0
1,2-Dichloro- ND 2.0 ppb{v/v) 0.80

1,1,2,2-tetrafluoroethane
Vinyl chloride ND 2.0 pph(v/v) 0.80
Bromomethane ND 2.0 ppb (v/v) 1.0
Chloroethane KD 4.0 ppb (v/v) 0.80
Trichlorofluocromethane ND 2.0 PPb(v/Vv) 0.59
1,1-Dichlorcethene ND 2.0 ppb {(v/v) 0.50
Carbon disulfide 2.6 J 10 ppb {v/v} 2.0
1,1,2-Trichloro- ND 2.0 ppb (v/v) 0.50

1,2,2-triflucroethane
Acetone ND 10 ppb (v/v) 2.0
Methylene chloride ND 2.0 ppb (v/v) 0.80
trans-1,2-Dichlorcethene ND 2.0 ppb (v/v) 0.50
1,1-Dichloroethane ND 2.0 ppbi{v/v) 0.50
Vinyl acetate ND 10 ppb (v/v} 2.0
cis-1,2-Dichloroethene ND 2.0 ppb(v/v) 0.80
2-Butancne {MEK) ND 10 ppb(v/v) 2.0
Chloroform ND 2.0 ppb(v/v) 0.80
1,1,1-Trichlorecethane ND 2.0 pb (v/v) 0.50
Carbon tetrachloride ND 2.0 peb{v/v) 0.50
Benzene ND 2.0 ppb (v/v) 0.80
1,2-Dichlorcethane N> 2.0 ppb (v/v) 0.80
Trichloroethene ND 2.0 ppb (v/v) 0.50
1, 2-Dichloropropane ND 2.0 ppb (v/v) 0.80
Bromodichloromethane ND 2.0 ppb (v/v) 0.80
cis-~i,3-Dichioropropene ND 2.0 ppb (v/v}) 0.50
4 -Methyl-2-pentanone ND 10 ppb{v/v) 2.0

(MIBK)
Toluene 0.75 J 2.0 ppb{v/v) 0.50
trans-1,3-Dichloropropene ND 2.0 ppb{v/v) ¢6.80
1,1, 2-Trichloroethane ND 2.0 ppb{v/v) 0.60
Tetrachloroethene ND 2.0 prbiv/v) 0.60
2 -Hexanone ND 10 ppbi{v/v) 1.0
Dibromochloromethane WD 2.0 ppbiv/v) 0.50
1,2-Dibromoethane (EDB) ND 2.0 ppb(v/v) 0.50

(Continued on next page)



SANDTA NATYONAL LABORATORIES
Client Sample ID: 063060-001/137-VW-01-5-SV

GC/MS Volatiles

Lot-Sample #...: E3T150159-001 Work Order #...: FOC3F1AC Matrix.........:
REPORTING
PARAMETER RESULT LIMIT UNITS MDL
Chlorobenzene ND 2.0 rpb (v/v) 0.50
Ethylbenzene ND 2.0 ppb {v/v) 0.50
m-Xylene & p-Xylene ND 2.0 ppb (v/v) 1.0
o-Xvlene ND 2.0 ppb (v/v} 0.60
Styrene ND 2.0 ppb{v/v) 0.60
Bromoform ND 2.0 pPh(v/v) 0.50
1,1,2,2-Tetrachloroethane ND 2.0 ppbhi{v/v) 0.50
Benzyl chloride ND 10 Ppb (v/v} 0.80
4-Ethyltoluene ND 2.0 ppb (v/v) 0.70
1,3,5-Trimethylbenzene ND 2.0 ppbi{v/v) 0.80
1,2,4-Trimethylbenzene ND 2.0 ppb (v/v) 0.80
1,3 -Dichlorobenzene ND 2.0 ppb (v/v} 0.70
1,4 -Dichlorobenzene ND 2.0 ppb (v/v} 0.80
1,2-Dichloxobenzene ND 2.0 ppb(v/v) 0.80
1,2,4-Trichloro- ND 5.0 ppbiv/v) 1.0
hbenzene
Hexachlorobutadiene ND 4.0 b {v/v) 1.0
NOTE (5} :

}  Estimated resuli. Resull is fess thae RL.



SANDIA NATIONAL LABORATORIES
Client Sample ID: 063061-001/137-VW-01-20-5V

GC/MS Volatiles

Lot-Sample #...: E3I15015%-002 Work Oxder #...: FOC3J1AC Matrix.........:
Date Sampled...: 09/09/03 Date Received..: 09/12/03
Prep Date...... : 09/15/03 hAnalysis Date..: 09/15/03
Prep Batch #...: 3261409 Analysis Time..: 22:41
Dilution Factor: 1
Anpalyst ID.....: 117751 Instrument ID..: MSA
Method.........: EPA-21 TO-14A
REPORTING

PARAMETER RESULT LIMIT UNITS MDL
Dichlorodiflucromethane WD 2.0 peb {v/v) 0.50
Chloromethane ND 4.0 ppb (v/v} 1.0
1,2-Dichloro- ND 2.0 ppb{v/v) 0.80

1,1,2,2-tetrafluocrocethans
vinyl chloride ND 2.0 ppb (v/Vv) 0.80
Bromomethane ND 2.0 rpb (v/v) 1.0
Chloroethane ND 4.0 ppb (v/v) 0.80
Trichlorofluoromethane ND 2.0 ppb (v/v) 0.50
1,1-Dichlorocethene ®D 2.0 ppb (v/v} 0.50
Carbon disulfide ND 10 ppb {(v/v) 2.0
1,1,2-Trichloro- ND 2.0 ppb (v/¥v) 0.50

1,2,2-trifluoroethane
Acetone ND io0 ppb(v/v) 2.0
Methylene chloride ND 2.0 ppb (v/v) 0.80
trans-1, 2-Dichloroethene ND 2.0 ppb (v/v) 0.50
1,1-Dichloroethane ND 2.0 ppb {v/v) 0.50
Vinyl acetate ND 19 Ppb {v/Vv) 2.0
cis-1,2-Dichlorcethene ND 2.0 ppb (v/v} 0.80
2-Butanone (MEK) ND 10 ppb (v/v) Z.0
Chloroform ND 2.0 ppb {v/v) 0.80
1,1,1-Trichlorcethane 0.80 J 2.0 ppb (v/v) 0.50
Caxbon tetrachloride ND 2.0 ppb{v/v) 0.50
Benzene ND 2.0 ppb{v/v) 0.80
1.2-Dichloroethane ND 2.0 ppb (v/v) 0.80
Trichleoroethene ND 2.0 ppb (v/v) 0.50
1,2-Dichloropropane ND 2.0 prb (v/v) 0.80
Bromodichloromethane ND 2.0 ppb{v/v} 0.80
cis-1,3-Dichloropxopene ND 2.0 ppb (v/v} 0.50
4-Methyl-2-pentanone ND 10 ppb (v/v) 2.0

(MIBK) _
Toluene 0.68 J 2.0 ppb(v/v) 0.50
rrans-1, 3-Dichloropropene ND 2.0 ppb(v/v) 0.80
1,1,2-Trichloroethane ND 2.0 ppb{v/v) 0.60
Tetrachlorocethene ND 2.0 ppb (v/v) 0.60
2 ~-Hexancne ND 10 ppb {(v/v) 1.0
Dibromochloromethane ND 2.0 ppb (v/v) 0.50
1,2-Dibromeethane (EDB) D 2.0 ppb (v/Vv) ¢.50

(Continued on next page)



SANDIA NATIONAL LABORATORIES
Client Sample ID: 063061-001/137-VW-01-20-SV

GC/MS Volatiles

Lot-Sample #...: E3I150159-002 Work Order #...: FOC3J1AC Matrix......... :
REPORTING
PARAMETER RESULT LIMIT UNITS MDL
Chlorobenzene ND 2.0 ppb (v/v) 0.50
Ethylbenzene ND 2.0 ppb(v/v) 0.50
m-Xylene & p-Xylene ND 2.0 ppb (v/v) 1.0
o-Xylene ND 2.0 ppb (v/v) 0.60
Styrene ND 2.0 ppb (v/v} 0.60
Bromoform ND 2.0 ppb (v/v) 0.50
1,1,2,2-Tetrachloroethane ND 2.0 prpb (v/v) 0.590
Benzyl chloride * ND 10 ppb (v/v) 0.80
4-Ethyltoluene ND 2.0 ppb (v/v}) 0.70
1,3,5-Trimethylbenzene ND 2.0 ppb (v/v) 0.80
1,2,4-Trimethylbenzene ND 2.0 ppb (v/v) 0.80
1,3-Dichlorcbenzene ND 2.0 ppb (v/v) 6.70
1,4-Dichlorcbenzene ND 2.0 ppb (v/v) 0.80
1,2-Dichlorobenzene ND 2.0 ppb{v/v) .80
1,2,4-Trichloro- ND 5.0 ppb{v/v) 1.0
benzene
Hexachlorobutadiene ND 4.0 ppb (v/v} 1.0
NOTE (5) :

J Estimated result. Result is less than RL.



SARDIA NATIONAL LABORATORYRS
Client Sample ID: B63062-001/137-VW-01-70-SV

GC/MS Volatiles

Lot-Sample #...: E3I150159-003 Work Order #...: FOC3K1AC Matrix.........:
Date Sampled...: 09/03/03 Date Received..: 09/12/03
Prep Date......: 09/15/03 Analysis Date..: 09/15/03
Prep Batch #...: 3261409 Analysis Time..: 16:17
Dilution Factor: 1
Analyst ID.....: 117751 . Instrument ID,.: MSA
Method.........: EPA-21 TO-14A
REPORTING

PARAMETER RESULT LIMIT UNITS MDL
Dichloxrodifluoromethane 0.51 J 2.0 ppb (v/v) 0.50
Chloromethane ND 4.0 ppb (v/v) 1.0
1,2-Dichloro- ND 2.0 ppb(v/v) 0.80

1,1,2,2-tetrafluoroethane
Vinyl chloride ND 2.0 ppb (v/v) 0.80
Bromomethane ¥D 2.0 ppbi{v/v) 1.0
Chloroethane ND 4.0 ppb(v/v) 0.80
Trichlorofluoromethane ND 2.0 ppb (v/v) 0.50
1,31-Dichloroethene ND 2.0 peb {v/v} 0.50
Carkon disulfide ND 10 ppb (v/v) 2.0
1,1,2-Trichloro- ND 2.0 peb{v/v) 0.50

1,2,2-triflucroethane
Acetone ND 10 ppb (v/v) 2.0
Methylene chleride WD 2.0 ppb (v/v) 0.80
trans-1,2-Dichloroethene ND 2.0 ppb (v/v) 0.50
1,1-Dichloxoethane ND 2.0 ppb (v/v) 0.50
Vinyl acetate ND 10 ppb{v/v) 2.0
cis-1,2-Dichlorcethene ND 2.0 ppb (v/v) ¢.80
2-Buktancne {MEK) ND 10 ppb{v/v) 2.0
Chloroform ' ND 2.0 ppb (v/v) 0.80
1,1, 1-Trichloroethane 2.2 2.0 ppb (v/v} 0.50
Carbon tetrxachloride ND 2.0 PpEb (v/v} 0.50
Benzene ND 2.0 ppb (v/v) 0.80
1,2-Dichleoroethane ND 2.0 ppb (v/v) 0.80
Trichloroethene 0.88 J 2.0 ppb (v/v) 0.50
1,2-Dichleoropxropane ND 2.0 ppb (v/v) 0.80
promodichloromethane ND 2.0 ppbiv/v) 0.80
¢is-1,3-Dichloropropene ND 2.0 ppb (v/v) 0.50
4-Methyl-2-pentanone ND 10 ppb (v/v) 2.0

(MIBK)
Teluene 1.7 J 2.0 ppb (v/v) 0.50
trans-1, 3-Dichloropropene ND 2.0 ppb (v/v) 0.80
1,1,2-Trichlorcethane ND 2.0 ppb (v/v) 0.60
Tetrachlorcethene ND 2.0 ppb(v/v) 0.60
2 -Hexanone ND 10 ppb tv/v) 1.0
Dibromochloromethane ND 2.0 ppb{v/v) ¢.50
1,2-Dibromcethane (EDB) ND 2.0 ppb (v/v) 0.50

(Continued on next page)



SANDIA NATIONAL LABORATORIES
Client Sample ID: 063062-001/137-VW-01-70-SV

GC/MS Volatiles

Lot-Sample ¥#...: E3I150159-003 Work Ordexr #...: FOC3KiAC Matriz......... :
REPORTING
DPARAMETER RESULT LIMIT UNITS MDL
Chlorobenzene ND 2.0 prb(v/v}) 0.50
Ethylbenzene ND 2.0 ppb (v/v) 0.50
m-Xylene & p-Xylene ND 2.0 ppb (v/v) 1.0
o-Xylene ND 2.0 ppb{v/v) 0.60
Styrene ND 2.0 ppb({v/v) 0.60
Bromoiorm ND 2.0 ppb{v/v) 0.50
1,1,2,2-Tetrachloroethane ND 2.0 ppbi{v/v) 0.50
Benzyl chloride ND 10 ppb (v/v) 0.80
4-Ethyltoluene ND 2.0 ppb(v/v) 0.70
1,3,5-Trimethylbenzene ND 2.0 ppb(v/v) 0.80
1,2,4-Trimethylbenzene ND 2.0 ppb (v/v} C.80
1,3-Dichlorcbenzene ND 2.0 ppb{v/v) .70
1,4-Dichlorcbenzene ND 2.0 ppb{v/v) 0.80
1,2-Dichlorchenzene ND 2.0 ppb{v/v) 0.80
1,2,4-Trichloro- ND 5.0 ppb{v/v) 1.0
benzene
Hexachlorobutadiene ND 4.0 ppb(v/v) 1.0

NOTE (S) -

I Estimated resule. Result is tess than RL.



SANDIA NATTONAL LABORATORIES
Client Sample ID: 063063-001/137-VW-01-100-SV

GC/MS Volatiles

Lot-Sample #...: E3I15015%-004 Work Ordex #...: FOC3L1AC Matrix.........:
Date Sampled...: 09/09/03 Date Received..: 09/12/03
Prep Date......: 09/15/03 Analysis Date..: 09/15/03
Prep Batch #...: 32614093 Analysis Time..: 17:23
Dilution Factor: 1
Analyst ID..... = 117751 Instrument ID..: MSA

Method.........: EPA-21 TO-14A

REPORTING

PARAMETER RESULT LIMIT UNITS MDL
Dichlorodifluoromethane 0.51 J 2.0 ppb (v/v} 0.50
Chloromethane ND 4.0 ppb (v/v) 1.0
1,2-Dichloro- ND 2.0 ppbhiv/v) .80

1,1,2,2-tetrafluoroethane

Vinyl chloride ND 2.0 peb {v/v) 0.BOD
Bromomethane ND 2.0 ppb (v/Vv) 1.0

Chloroethane ND 4.0 ppb (v/v) 0.80
Trichlorofluoromethane ND 2.0 ppb (v/v) 0.50
1,1l-Dichloroethene ND 2.0 ppb (v/v) 0.50
Carbon disulfide 3.6 J 10 ppb (v/v) 2.0

1,1,2-Trichloro- ND 2.0 peb {(v/v) 0.50

1,2,2-trifluoroethane

Acetone ND 10 prbi{v/v) 2.0

Methylene chloride ND 2.0 prb{v/v) 0.80
trans-1, 2-Dichloroethene ND 2.0 ppb (v/v) 0.50
1,1-Dichloroethane RD 2.0 ppb (v/v) 0.50
Vinyl acetate ND 10 peb (v/v) 2.0

cig-1,2-Dichloroethene ND 2.0 ppb {v/v) 0.80
2-Butanone {MEK} ND 19 ppb (v/v) 2.0

Chloroform ND 2.0 ppb (v/v) 0.80
1,1,1L-Trichloroethane 2.2 2.0 ppb{v/v) 0.50
Carbon tetrachloride ND 2.0 ppb (v/v) 0.50
Benzene 2.0 2.0 ppb (v/v) 0.80
1,2-Dichlorocethane ND 2.0 ppb (v/v) 0.80
Trichloroethene 1.4 4 2.0 ppb (v/v) 0.50
1,2-Dichloropropane ND 2.0 ppb (v/v) 0.80
Bromodichloromethane ND 2.0 ppb (v/v) ¢.80
cigs-1,3-Dichloropropene ND 2.0 ppb (v/v) 0.50
4-Methyl-2-pentanone ND 10 ppb(v/v) 2.0

(MIBK)

Toluene 4.7 2.0 ppb{v/v) 0.50
trans-1,3-Dichloropropene ND 2.0 ppbiv/v) 0.80
1,1,2-Trichloroethane ND 2.0 ppb(v/v) 0.60
Tetrachloroethene ND 2.0 ppb{v/v) 0.60
2-Hexanone ND 10 ppb (v/v) 1.0

Dibromochloromethane ND 2.0 ppb (v/v) 0.50
1, 2-Dibromoethane {EDB} ND 2.0 ppb (v/v) ¢.50

{Continued on next page)



SANDIA NATIONAL LABORATORIES
Client Sample ID: 063063-001/137-VW-01-100-5V

GC/MS Volatiles

Lot-Sample #...: E3I150159-004 Woxrk Oxder #¥...: FOC3L1AC Matrix.........:
REPORTING
PARAMETER RESULT LIMIT UNITS MDL
Chlorobenzene ND 2.0 prb{v/v) 0.50
Ethylbenzene 7.8 2.9 ppb{v/v) 0.50
m-Xylene & p-Xylene 21 2.0 ppb{v/v) 1.0
o-Xylene 5.9 2.0 ppb(v/v) 0.60
Styrene ND 2.0 ppb (v/v) 0.60
Bromoform ND 2.0 ppb (v/v) 0.5¢0
1,1,2,2-Tetrachloroethane ND 2.0 ppb (v/v) 0.50
Benzyl chloride ND 10 ppb (v/V) 0.80
4-Fthyltoluene 1.9 J 2.0 Ppb(v/v) 0.7¢
1,3,5-Trimethylbenzene ND 2.0 ppb (v/v) 0.80
1,2,4-Trimethylbenzene 1.2 J 2.0 peb(v/v) 0.80
1,3-Dichlorcbenzene ND 2.0 ppb (v/v) 0.70
1,4-Dichlorcbenzene ND 2.0 ppbi{v/v) 0.80
1,2-Dichlorobenzene ND 2.0 ppbi{v/v) 0.80
1,2,4-Trichloro- ND 5.0 ppbi{v/v) 1.0
benzene
Hexachlorobutadiene HND 4.0 ppb{v/v) 1.0
NOTE (S) :

1 Estimated resalt. Resull is less than RL.



SANDIA NATICNAL LABORATORIES
Client Sample ID: 063064-001/137-VW-01-150-8V

GC/MS Volatiles

Lot-Sample #...: E3I150159-005 Work Order #...: FOC3N1AC Matrix......... H
Date Sampled...: 0%/09/03 Date Received..: 05/12/03
Prep Date...... : 09/15/03 Analysis Date..: 09/15/03
Prep Batch #...: 2261409 Analysis Time,.: 17:56
Dilution Factor: 1
Analyst ID..... : 117751 Instrument ID..: MSA
Method.........: EPA-21 TO-14A
REPORTING

PARAMETER RESULT LIMIT UNITS MDL
Dichlorodifluoromethane 0.56 J 2.0 ppb (v/v) 0.50
Chlorcmethane ND 4.0 ppb(v/v) 1.0
1,2-Dichlerec- ND 2.0 ppb {v/v) 0.80

1.1,2,2-tetrafluorcethane
vinyl chloride WD 2.0 ppb{v/v) 0.80
Bromome thane ND 2.0 ppb (v/v) 1.0
Chloroethane ND 4.0 ppb (v/v) 0.890
Trichlorofluoromethane ND 2.0 ppb{v/v) 0.50
1,1-Dichlorcethene ND 2.0 ppb{v/v) 0.50
Carbon disulfide ND i0 ppb(v/v} 2.0
1,1,2-Trichloroe- ND 2.0 pPb (v/v) 0.50

1,2,2-trifluoroethane
Acetone 1.9 J 10 ppb (v/v) 2.0
Methylene chloride ND 2.0 ppb {v/v) 0.80
trans-1,2-Dichloroethene ND 2.0 ppb (v/v) 0.50
1,1-Dichloroethane ND 2.0 ppb (v/v) 0.50
Vinyl acetate ND 10 ppb (v/v) 2.0
cis-1,2-Dichloroethene ND 2.0 ppb (v/v) 0.80
2-Butanone (MEK) 4.9 J 10 ppb (v/v) 2.0
Chloroform ND 2.0 ppbi{v/v) 0.80
1,1,1-Trichloroethane 1.9 J 2.0 ppo{v/v) 0.50
Carbon tetrachloride ND 2.0 ppb (v/v}) 0.50
Benzene WD 2.0 ppb (v/v) 0.80
1,2-Dichloroethane WD 2.0 peb(v/v) 0.80
Trichloroethene 2.7 2.0 ppb{v/v) 0.50
1,2-Dichloropropane ND 2.0 ppb(v/v) 0.80
Bromodichloromethane ND 2.0 peb (v/v) 0.80
cis-1,3-Dichloxopropene ND 2,0 ppb (v/v) 0.50
4 -Methyl-2-pentanone ND 10 ppb(v/v) 2.0

{MIBK}
Toluene 2.5 2.0 ppb{v/v) 0.50
trans-1, 3-Dichloropropens ND 2.0 pob (v/v) 0.80
1,1,2-Trichlorcethane ND 2.0 ppb (v/v) 0.60
Tetrachloroethene 0.74 J 2.0 ppb {(v/v) 0.60
2 -Hexanone ND 10 ppb {v/v) 1.0
Dibromochloromethane ND 2.0 ppb(v/v) 0.50
1,2-Dibromoethane (EDB) ND 2.0 pob(v/v) 0.50

{Continued on next page)



SANDIA NATIONAL LABORATORIES
Client Sample ID: 063064--001/137-VW-01-150-5V

GC/MS Volatiles

Lot-Sample #...: E3I150159-005 Work Order #...: FOC3NIAC Matrix.........:
REPORTING
PARAMETER RESULT LIMIT UNITS MDL
Chlorcbenzene ND 2.0 ppb (v/v) 0.50
Ethylbenzene ND 2.0 ppb{v/v) 0.50
m-Xylene & p-Xylene ND 2.0 ppb {v/v) 1.0
o-Xylene ND 2.0 ppb (v/v)} 0.60
Styrene ND 2.0 ppb (v/v} 0.60
Bromoform ND 2.0 ppb (v/v) 0.50
1,1,2,2-Tetrachloroethane ND 2.0 ppk (v/v} 0.50
Benzyl chloride ND 10 ppb (v/v) 0.80
4-Ethyltoluene ND 2.0 ppb (v/v) 0.70
1,3,5-Trimethylbenzene ND 2.0 ppb (v/v) 0.80
1,2,4-Trimethylbenzene ND 2.0 ppb (v/v) 0.80
1,3-Dichlorobenzene ND 2.0 ppb (v/v) 0.70
i,4-Dichlorobenzene ND 2.0 prb (v/v} 0.80
1,2-Dichlorobenzene ND 2.0 ppb (v/v) 0.80
1,2,4-Trichloro- ND 5.0 ppb (v/v) i.0
benzene
Hexachlorobutadiene ND 4.0 ppb (v/v) 1.0
NOTE(S) :

) Estimated result. Resvlt is Jess than RL.



The remaining portions of this report:

* QA/QC;
o 137-VW-01 Extended Raw Data,

are available through the SNL/NM Environmental
Safety & Health and Security Record Center






RECORDS CENTER CODE:
SMO ANALYTICAL DATA ROUTING FORM

PROJECT NAME: DSS-NFA PROJECT/TASK: 7223 02.02.01
SNL TASK LEADER:  Collins ORG/MS/CFO#: 6133/1087/CF023-03
SMO PROJECT LEAD:  Palencia SAMPLE SHIP DATE: $/10/2003
EDD
ON Cust RC
ARCOC LAB LAB ID PRELIM DATE FINALDATE #00 Q CD CD
BOB757 STCA  E3i150159 9/24/2003 x It x 4
DATA PACKAGE TAT:] _ |RUSH [ X JNORMAL
CORRECTIONS REQUESTED BY/DATE:
PROBLEM #/OATE CORRECTION RECEIVED:] |
CVR COMPLETED BYDATE: /| lhytyin G- 25-u3
FINAL TRANSMITTED TO/DATE: 1. S b O 3-{-03%
SENT TO VALIDATION BYDATE:  “T (', 09 ) n <l
REVISIONS REQUESTED/REVISIONS RECEVED DATE)] | |
VALIDATION COMPLETED BY/DATE: Y hoaaloot odlai|n3
COPY TO WM BY/DATE:
CD REQUESTED BY/DATE 3. Cown Pilalp =
CD RECEIVED BY/DATE '
TO ERDMS OR RECORDS CENTER BY/DATE: T Conn ozl |

COMMENTS:
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Data Validation Qualifiers and Descriptive Flags®

Note: Qualifiers may be used in conjunction with descriptive flags {e.g., 4,A; UL P, U B)

Qualifiers

J

J1

12

LI

1

Descriptive Flags

A

Al

A2

Al

Bl

B2

B3

Pl

P2

Comment
The associated value is an estimated quantity.

The method requirements for sample preservation/temperalire were not met for
the sample analysis. The associated value is an estimated gquantity.

The holding time was exceeded for the 2ssociated sample analysis. The
associated velus is an estimated quantity,

The anaiyte was analyzed for but was not detected. The associated value 15 an
estimate and may be inaccurate or imprecise.

The associaied result is less than ten rimes the concentration in any blank and is
determined to be non-detect, The analyte 1§ a commoen laboratory contaminant.

The associated result is less than five times the concentration in any blank and is
determined to be non-detect.

The data are unusable for their inténded purpose. The analyte may or may not
be present. {(Note: Resampling and reanzalysis is necessary for verification.)

Laboratory accuracy and/or bias measurements for the associated Luboratory
Control Sample and/or dupficate (LCS/LCSD) do not meet acceprance criteria.

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

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

Insufficient quality control data o determine laboratory accuracy.,
Analyte present in laboratory methaod blank

Analyte present in trip blank.

Analyte present in equipment blank.

Analyte present in calibration blank.

Laboratory precision measurements for the Laboratory Conrtrel
Sample and duplicate (LCS/LCSD) do not meel acczptance critena

Laboratory precision measurements for the Matnx Spike Sample and
associated duplicate (MS/MSD) do not meet acceplance criteria

Insufficient quality control data 1o determine laboratory precision.

* This is not a definnive list. Other qualifiers are powentially avalable, see TOP 94-03

Updated: September 14, 1999
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Analytical Quality Associates, Inc.
616 Maxine NE
: Albuquerque, NM 87123
H, . (D Phone: 505-299-5201
{ BB Fax: 505-299-6744
Email: minteer@aol.com

MEMORANDUM

DATE: September 26, 2003
TO: File
FROM: Kevin Lambert

SUBJECT: Organic Datz Review and Validation — SNL
DSS-NFA, AR/COC No. 606757, SDG No. E31150159 (STCA), and Project/Task No.
7223.02.02.01

See the attached Data Validation Worksheets for supporting documentation on the data review and
validation. Data are evalvated using SNL/NM ER Project AOP 00-03.

Sumimary

All samples were prepared and analyzed with accepted procedures using method EPA21 TO-14A. All
compounds were successfully analyzed. No problems were identified with the data package that result in
the qualification of data.

Data are acceptable and QC measures eppesr o be adequate. The following sections discuss the data review
and validation.

Holdiay Times

All samples were analyzed within the prescribed holding times.

Calibration

The initial calibration and continuing calibration data met QC acceptance criteria except as follows.

The calibration RF for chloromethane {0.089) was < the specified minimum RF {0.10). However, the
calibration RSD and CCV %D for chloromethane met QC acceptance criteria. Associated sample results
were non-detect (ND) and as a result based on professional judgment no data will be qualified.

The calibration RSD for benzyl chloride (29%) and bromoform (25%) were > 20% but < 40%. Associated
sample results were ND and as a result based on professional judgment no data will be qualified.

Blanks

No target analytes were detected in the blanks.

Suryogates

Surrogate assessment is not required for this analysis.




Internal Standards

Internal standards data met QC acceptance criteria.

Matrix Spi ix Spike Dupli

MS/MSD is not required. The LCS/LCSD is used to assess accuracy and precision
Laboratory Control Sample (1.CS)

The LCS/LCSD met QC acceptance criteria,

Detection Limits/Dilutions

Al detection limits were properly reported; no dilutions were required

Other OC

No equipment black (EB), trip blank (TB) or ficld duplicate pair was submitted on the ARCOC.

No other specific issues were identified which affect data quality.
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ANNEX B
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Exposure Pathway Discussion for
Chemical and Radionuclide Contamination



ANNEX B
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 defauit set of
exposure scenarios and parameter values are invoked for risk assessments unless site-specific
nformation 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
recommendattons by the U.S. Environmental Protection Agency (EPA) Region VI and New
Mexico Environment 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,
radiclogical, 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 health 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. Oclober
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 calcutations 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 defauit
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:

« Ingestion of contaminated drinking water

» Ingestion of contaminated soii
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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

+ Dermal contact with chemicals in water

» 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, shelifish, 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 land-use scenarios, SNL/NM ER has, therefore, excluded the
following five potential exposure routes from further risk assessment evaluations at any SNL/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

water drinking water drinking water

Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soit

Inhalation of airborne compounds | Inhalation of airborne Inhalation of airborne compounds

{vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate)
particuiate)

Dermal contact {(nonradiofogical Dermal contact {nonradiological | Dermal contact (nonradiological

constituents only) soil only constituents only) scil only constituents only) soil only

External 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 [dentified Exposure Routes

In general, SNL/NM expects that ingestion of compounds in drinking water and soil will be the
more significant exposure routes for chemicals; external exposure to radiation may also be
significant for radionuclides. All of the above routes will, however, be considered for their
appropriate jand-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 “Fechnical
Background Document for Development of Soil Screening Levels” (NMED December 2000).
Egquations from both documents are based upon the “Risk Assessment Guidance for Superfund’
(RAGS): Volume 1 (EPA 1889, 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 Commission (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, undergene several benchmarking
analyses, and been included in the International Atomic Energy Agency’s VAMP and BIOMOVS
Il projects to compare environmental transport models.

Also shown are the defauit 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 radicnuclide 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/resradfhome2/ or
http://web.ead.anl gov/resrad/documenis/.
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Generic Equation for Calculation of Risk Parameter Values

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

Risk (or Dose)} = Intake x Toxicity Effect {either carcinogenic, noncarcinogenic, or radiological)

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 = {ime 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 of 15 millirem per year {mrem/year) for industrial and recreational
future use and 75 mrem/year 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 gquantitative estimate (i.e., the Hi) 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 radiocactive compounds produces a quantitative 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 cnly, not to
determine compliance with regulations.

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

Soit 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 soi! to food that is
then eaten. An estimate of intake from ingesting soil will be calculated as follows:

C, *IR+*CF*EFxED

]\‘
' BW * AT
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where:

| = Intake of contaminant from soil ingestion (milligrams [mgl/kilogram [kg]-day)

s

C,. = Chemical concentration in soil (mg/kg)
IR = Ingestion rate (mg soit/day)

CF = Conversion factor {(1E-6 ka/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 soil 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 follows (EPA August 1987):

C *[RxEF*FED* (%’F or %’EF)

1 =
) BW = AT
where:
I = Intake of contaminant from soil inhalation (mgfkg-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)

Soil Dermal Contact

_C xCF*SA* AF * ABS * EF * ED

DG
BW = AT

where:

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

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

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

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):

; _Cu*IR*EF*ED
v BW * AT

where:

l, = 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)

Groundwaier 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 inlake from volatile inhalation from
groundwater will be calculated as follows (EPA 1991):

C,*K*IR xEF*ED

] =
" BW = AT
where:
I, = Iintake of volatile in water from inhalation (mg/kg/day)
C, = Chemical concentration in water {mg/L}
K = volatilization factor (0.5 L/im3)}

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 volatile 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 chemicails with a Henry's Law constant greater than 1x10- and with a
molecular weight of 200 grams/mole or less (EPA 1891).

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 nonradiological 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 default values that are consistent with both reguiatory
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 values wiill be modified and documented.

Summary

SNL/NM will use the described default exposure routes and parameter values in risk
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 alf sites where the assumptions are consistent with site-specific conditions. All
deviations will be documented.
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Table 2

Default Nonradiological Exposure Parameter Values for Various Land-Use Scenarios

Parameter Industrial Recreational I Residential
General Exposure Parameters
8.7 {4 hriwk for
Exposure Frequency (day/yr) 25038 52 wkiyr)2® 35020
Exposure Duration {yr) 25abe 30abc 30abe
702bs 70 Adultab.c 70 Adulta.b.e
Body Weight (kg) 15 Chilga.e.c 15 Childabc
Averaging Time (days)
for Carcinogenic Compounds 25,5500 25 550ab 25,5504ab
(= 70 yr x 365 day/yr)
for Noncarcinogenic Compounds g,125ab 10,9502.5 10,950 2.0
(= ED x 365 day/yr)
Soil Ingestion Pathway
Ingestion Rate (mg/day) 10Q3.6 200 Childar 200 Chiidab
100 Adulga.b 100 Adultab
Inhalation Pathway
15 Child? 10 Child2
Inhalation Rate (m?®day) 20ab 30 Aduit? 20 Adult®
Volatilization Factor {m3/kg) Chemical Specific | Chemical Specific Chemical Specific
Particulate Emission Factor (m®/kg) 1.36E92 1.36E9° 1.36E92
Water Ingestion Pathway
2.42 2.4 2.42
ingestion Rate (liter/day}
Dermal Pathway
0.2 Child® 0.2 Child2
Skin Adherence Factor {mg/cm?) 0.28 0.07 Adult? 0.07 Adulte
Exposed Surface Area for Soil/Dust 2,800 Childe 2,800 Chilga
{cm?/day) 3,3000 5,700 Aduitz 5,700 Adulta

Skin Adsorption Factor

Chemical Specific

Chemical Specific

Chemical Specific

#Technical Background Document for Development of Soil Screening Levels (NMED December 2000).
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991).
¢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
Default Radiological Exposure Parameter Values for Various Land-Use Scenarios

Parameter T Industrial L Recreational | Residential
General Exposure Parameters
8 hr/day for
Exposure Frequency 250 day/yr 4 hriwk for 52 wk/yr 365 day/yr
Exposure Duration (yr) 25ab 302k 30ab
Body Weight (kg) 70 Aduita® 70 Adulta.b 70 Adulte b
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 10,9509
Inhalation Pathway
Inhalation Rate {m3/yr) 7,3009 10,950¢ 7,300d=
Mass Loading for Inhalation g/m?® 1.36 E-5¢ 1.36 E-59 1.36 E-5¢
Food Ingestion Pathway
Ingestion Rate, Leafy Vegetables
{kgfyr) NA NA 16.5°¢
Ingestion Rate, Fruits, Non-Leafy
Vegetables & Grain (kg/yr) NA NA 101.8%
Fraction Ingested NA NA .2504

2Risk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1891).
“Exposure Factors Handbook (EPA August 1997).

“EPA Region VI guidance (EPA 1996).

dFor radionuclides, RESRAD (ANL 1893},

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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Mean Concentrations



ANNEX C
CALCULATION OF THE UPPER CONFIDENCE LIMITS OF
MEAN CONCENTRATIONS

For conservatism, Sandia National Laboratories/New Mexico uses the maximum concentration
of the constituents of concern (COCs) for initial risk calculation. If the maximum concentrations
produce risk above New Mexico Environment Department (NMED) guidelines, conservatism
with this approach is evaluated and, if appropriate, a more realistic approach is applied. When
the site has been adequately characterized, an estimate of the mean concentration of the COCs
is more representative of actual site conditions. The NMED has proposed the use of the 95,
97.5, or 99% upper confidence Emit (UCL) of the mean (depending upon the variants of the data
set) to represent average concentrations at a site (NMED December 2000). The UCL is
calculated according to NMED guidance (Tharp June 2002) using the U.S. Environmental
Protection Agency ProUCL program (EPA April 2002). Attached are the outputs from that
program and the calculated UCLs used in the risk analysis.
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ATTACHMENT



SWMU 137 Human Health

Summary Statistics for Arsenic
Number of Samples 60
Minimum 0.6
Maximum 6.2
Mean 2.815167
Median 2.9
Standard Deviation 0.861338
Variance 2.741903
Coefficient of Variation 0.305963
Skewness 0.457436
Lilliefors Test Statisitic 0.159498
Lilliefars 5% Critical Value 0.114382

Data not Lognormal at 5% Significance Level

Data are Normal: Use Student's-1 UCL

I I

95

% UCL {Assuming Normal Data)

Student's-t

3.000989

95]% UCL (Adjusted for Skewness)

Adjusted-CLT

3.005088

Modified-t

3.002084

95]% Non-parametric UCL

CLT 2.998072
Jackknife 3.000989
Standard Bootstrap 2999254
Bootstrap-t 3.0137N
Chebyshev {Mean, Std) 3.299869




SWMU 137 Human Health

Summary Statistics for Cyanide

Number of Samples 57
Minimum 0.5
Maximum 920
Mean 16.63158
Median 05
Standard Deviation 121.7908
Variance 1483299
Coefficient of Variation 7.322862
Skewness 7.549834
Lilliefors Test Statisitic 0.535143
Lilliefors 5% Critical Value 0.117354

Data not Lognormal at 5% Significance Level

Data not Nermal: Try Non-parametric UCL

899|% UCL (Assuming Normal Data)

Student’s-t

55.2635

99[% UCL (Adjusted for Skewness)

Adjusted-CLT 85.94864
Modified-t 57 .9521
99|% Non-parametric UCL

CLT 54.15924
Jackknife 55.2635
Standard Bootstrap 54.28563
Bootstrap-t 1.#INF

Chebyshev (Mean, Std) 177.1388




SWMU 137 Human Heazalth

Summary Statistics for Silver
Number of Samples 65
Minimum 0.41
Maximum 1170
Mean 40.23323
Median 075
Stancarc Deviation 183 4815
Variance 33665.58
Coefficient of Variation 4 560455
Skewness 5541334
Lilliefors Test Stalisitic 0.247585
Lilliefors 5% Critical Value 0.109895
Data not Lognormal at 5% Significance Level

Data nct Normal: Try Non-parametric UGL

|

99

% UCL {Assuming Normal Data)

Student's-t

94 53494

98|% UCL {Adjusted for Sk

ewness)

Adjusied-CLT 124.0013
Modified-t 97.14195
99|% Non-parametric UCL
CLT 83.17653
Jackknife 94 53404
Standard Bootstrap 81.51795
Bootstrap-t 769.5346
Chebyshev (Mean, Std) 266.6737
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